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ACRONYMS AND ABBREVIATIONS 

ºC degrees Celsius 
µg/L  micrograms per liter 
µS/cm microSiemens per centimeter 
AAC Alaska Administrative Code 
ADEC Alaska Department of Environmental Conservation 
APS adenosite-5’-phosphosulfate reductase (sulfate-reducing bacteria) 
ASCWG Alaska Statement of Cooperation Working Group 
bgs below ground surface 
BSS benzyl succinate synthase 
btoc below top of casing 
BTEX benzene, toluene, ethylbenzene, xylenes 
cells/mL cells per milliliter 
CSM conceptual site model 
DL detection limit 
DO dissolved oxygen 
DOT&PF  Alaska Department of Transportation & Public Facilities 
DRO diesel-range organics 
EDB 1,2-dibromoethane 
EDC 1,2-dichloroethane 
EPA U.S. Environmental Protection Agency 
FAI  Fairbanks International Airport 
GCL groundwater cleanup level 
GRO gasoline-range organics 
Jacobs Jacobs Engineering Group Inc. 
LOD limit of detection 
LOQ limit of quantitation 
MAW MarkAir Warehouse 
MDC maximum detected concentration 
mg/L milligrams per liter 
MNA monitored natural attenuation 
MS/MSD matrix spike/matrix spike duplicate 
mV millivolts 
MW monitoring well 
ND nondetect 
NTU nephelometric turbidity units 
ORP oxidation-reduction potential 
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PAH polycyclic aromatic hydrocarbon 
QC quality control 
RRO residual-range organics 
SGS SGS Environmental Laboratory Services 
UST underground storage tank 
VOC volatile organic compound 
YSI Yellow Springs Instruments 
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EXECUTIVE SUMMARY 

The Alaska Department of Transportation & Public Facilities (DOT&PF) requested 

groundwater monitoring at the Alaska Department of Environmental Conservation (ADEC) 

Fairbanks International Airport (FAI) MarkAir Warehouse (MAW) contaminated site (File 

No. 100.26.043, Hazard ID 22871), located at the FAI in Fairbanks, Alaska (Figure A-1, 

Appendix A). At the request of DOT&PF, Jacobs Engineering Group Inc. conducted 

groundwater monitoring on 15 and 16 December 2020. 

During the project, seven monitoring wells were visited for well integrity inspections, surveying 

of groundwater elevations, and groundwater sampling. These included monitoring wells MW-3, 

MW-5, MW-8, MW-9, MW-10, MW-12, and MW-17. Samples collected from all monitoring 

wells during the monitoring event were submitted to the laboratory for analysis of gasoline-

range organics (GRO) using ADEC Method AK101, diesel-range organics (DRO) using ADEC 

Method AK102, and residual-range organics using ADEC Method AK103. In addition, 

samples from monitoring wells MW-3, MW-5, MW-9, MW-12 and MW-17 were submitted for 

benzene, toluene, ethylbenzene and xylenes (BTEX) using U.S. Environmental Protection 

Agency (EPA) Method SW8021B; samples from MW-8 and MW-10 were submitted for 

analysis of volatile organic compounds by EPA Method SW8260D; and polyaromatic 

hydrocarbons via EPA Method SW8270D-SIM. Samples collected at MW-8, MW-9, MW-10, 

MW-12, and MW-17 were also analyzed for 1,2-dibromoethane (EDB) and 1,2-dichloroethane 

(EDC) via EPA Method SW8260D. 

Additional sampling of groundwater took place from four wells (MW-5, MW-8, MW-10, and 

MW-12) to conduct a gene analysis of the microbial community to monitor the growth of 

sulfate-reducing bacteria population and to collect monitored natural attenuation (MNA) 

parameters. Samples collected for MNA were submitted for analysis of manganese and iron via 

EPA Method 6020A, methane via RSK 175, sulfate via EPA Method 300.0, total nitrite and 

nitrate via SM21 4500NO3-F, and total phosphorous by SM21 4500P-B,E. A Mann-Kendall 

trend analysis of groundwater sampling results was conducted to aid in recommendations for 

further monitoring and remediation activities. Remedial injection of nutrient mixtures for 
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enhanced MNA was postponed due to cold temperatures significantly below freezing that could 

severely inhibit mixing and injection of the water-based mix. 

Analytical results were screened against the groundwater cleanup levels (GCLs) listed in 

Table C of the Alaska Administrative Code Title 18, Chapter 75, Oil and other Hazardous 

Substances Pollution Control (ADEC 2020b). Results of the sampling event indicated the 

following exceedances of ADEC GCLs in groundwater at the specified monitoring wells: 

• GRO in MW-8 and MW-10 

• DRO in MW-10 and MW-17 

• RRO in MW-10 and MW-17 

• Naphthalene, 1,2,4-trimethylbenzene (TMB), EDB, benzene, ethylbenzene, and xylenes in 
MW-10 and MW-8 

• 1-methylnaphthalene, 2-methylnaphthalene, and 1,3,5-TMB in MW-10 (Figure A-2, 
Appendix A) 

• EDC in MW-8 

Results of MNA sampling indicated manganese concentrations above ADEC GCLs in MW-8, 

MW-10, and MW-12. 

Results of a Mann-Kendall trend analysis of contaminant concentrations indicated DRO 

concentrations are decreasing in monitoring well MW-3, increasing in monitoring well MW-10, 

and stable in the rest of the sampled wells at the MAW site. No trend in contaminant 

concentration data was observed for EDC in monitoring well MW-8 or for EDB in MW-10. 

The analysis also showed the rest of the contaminants in the seven sampled wells were stable. 

The genetic analysis of four wells indicated microbe concentrations and gene biodegradation 

pathways are available on site. Comparisons of these results with historical results for benzyl 

succinate synthase and sulfate-reducing bacteria show similarities to population concentrations 

since monitoring began in 2012. 
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Recommendations at the DOT&PF FAI MAW site include continuation of biennial 

groundwater monitoring and remedial injection of nutrient mixtures for enhanced MNA in 

coordination with ADEC until ADEC determines that further monitoring is not required. 
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(intentionally blank) 
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1.0 INTRODUCTION 

The Alaska Department of Transportation & Public Facilities (DOT&PF) contracted Jacobs 

Engineering Group Inc. (Jacobs) to perform biennial groundwater monitoring activities at the 

Fairbanks International Airport (FAI) MarkAir Warehouse (MAW) contaminated site, Alaska 

Department of Conservation (ADEC) No. 100.26.043 and Hazard ID 22871. Sampling 

activities at the MAW site are outlined in the ADEC-approved work plan prepared in 

November 2020 (DOT&PF 2020). This report has been prepared on behalf of the DOT&PF to 

document the objectives and scope of work associated with the sampling event, field activities 

that occurred in December 2020, as well as the analytical results, findings, conclusions and 

recommendations for the MAW site. 

1.1 PROJECT OBJECTIVES 

In December 2020, Jacobs field staff performed groundwater monitoring at the DOT&PF FAI 

MAW site. Objectives of the 2020 MAW groundwater monitoring field effort included the 

following: 

• Collecting groundwater samples at seven existing groundwater monitoring wells (MW-3, 
MW-5, MW-8, MW-9, MW-10, MW-12, and MW-17) for analysis of fuel-related 
constituents, monitored natural attenuation (MNA) parameters, and microbial community 

• Surveying groundwater elevations and conducting repairs at the seven wells 

• Performing remedial activities for enhanced MNA, to include: 
- Injection of nutrient mixtures (sulfate, nitrate/nitrite, and phosphorous) into six wells 

(IW-1, IW-2, IW-3, IW-4, MW-10, and MW-17) during two separate events to promote 
growth of sulfate-reducing bacteria to continue biodegradation of fuel-related 
contaminants in soil and water 

- Sampling groundwater from four monitoring wells (MW-5, MW-8, MW-10, and 
MW-12) to conduct a gene analysis of the microbial community to monitor the growth 
of sulfate-reducing bacteria population 

• Performing a Mann-Kendall trend analysis of groundwater sampling results 

• Reporting on field activities conducted and results of the groundwater monitoring and 
remedial activities 

• Developing recommendations for further monitoring and remediation activities 
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1.2 SITE DESCRIPTION 

The MarkAir Warehouse site, also known as the Former Weaver Brothers Facility, is located 

northwest of the FAI runways at the southwest corner of the Mail Trail Road and Airport 

Industrial Road intersection (ADEC 2020a) (Figure A-1). The site is located within the 

Fairbanks Meridian, Township 1 South, Range 2 West, Section 13 and consists of lots 6, 7, and 

13 of block 10. The property is owned by the DOT&PF and is operated/managed by FAI. Based 

on previous monitoring reports, groundwater depth varies between approximately 6 and 12 feet 

below ground surface (bgs), and groundwater flow direction is to the northwest 

(DOT&PF 2017) (Figure A-2). 

1.3 SITE HISTORY 

The source of the contamination at the MAW site originated from leaking and overfilled 

underground storage tanks (USTs) that were installed in 1976. The leaks were discovered 

during tank tightness tests and subsequent removal activities in 1992. USTs and associated 

pipes were grouted in place where removal was not practicable, and contaminated soil was also 

removed in this 1992 effort. Between 1993 and 2005, several investigations to characterize and 

delineate contamination in soil and groundwater were performed (DOT&PF 2018). 

The following paragraphs summarize historical environmental investigations that have 

occurred at the MAW site in response to the initial discovery of contamination. The results of 

the historical investigations have been re-screened against ADEC groundwater cleanup 

levels (GCLs) listed in Alaska Administrative Code (AAC) Title 18, Chapter 75 (18 AAC 75), 

(ADEC 2020b) for the purpose of comparison to the 2020 groundwater monitoring results and 

are described below. References to GCLs throughout this report imply ADEC GCLs listed in 

18 AAC 75 unless otherwise specified. 

In 2004, benzene, volatile organic compounds (VOCs), 1,2-dibromoethane (EDB), and 

1,2-dichloroethane (EDC) were detected at concentrations greater than GCLs at monitoring 

well MW-8. Additionally, elevated concentrations of petroleum hydrocarbons were detected in 

subsurface soil near MW-8 (DOT&PF 2018). 
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In 2005, groundwater samples were collected from seven select groundwater monitoring wells 

and temporary well points. Results indicated petroleum hydrocarbon concentrations greater 

than ADEC GCLs in four of the seven groundwater samples (DOT&PF 2018). 

In 2006, groundwater samples were collected from four separate groundwater monitoring wells, 

and a soil-gas survey was conducted at the north end of the MAW site. Passive soil-gas canisters 

were installed in a 50-foot gridded network. The results indicated two diesel-range 

organics (DRO) “hotspots” and one BTEX hotspot (ADEC 2020a). 

In 2008, six monitoring wells were installed along the western property boundary of the MAW 

site, two soil borings were advanced at the DRO hotspots identified in 2006, and one soil boring 

and one monitoring well were advanced/installed at the BTEX hotspot. Benzene was detected 

at concentrations greater than GCLs in a newly installed monitoring well, MW-12, located 

along the western boundary of the property, near tax parcel lot TL-2321. No other contaminant 

concentrations exceeded the ADEC GCLs at MW-12. BTEX contamination was identified in 

soil and groundwater at MW-16, also installed in 2008, indicating an unknown source of 

contamination (ADEC 2020a). 

In 2010, additional groundwater monitoring to investigate sources of contamination at 

monitoring well MW-16 included a nearby well search. Groundwater was sampled from all 

wells at the MAW site and analyzed for contaminants and biogeochemical indicators. A vapor 

intrusion study was also conducted, and the conceptual site model (CSM) for the site was 

updated. Findings from the groundwater monitoring event indicated volatile contaminants at 

concentrations lower than during the previous sampling event (ADEC 2020a). 

In March 2012, ADEC recommended enhanced MNA to remediate residual groundwater and 

soil contamination. Field work in 2012 included baseline groundwater sampling and injection 

of a sulfate-nutrient solution followed by three months of performance monitoring. An increase 

in the population of sulfate-reducing bacteria in groundwater downgradient from the injection 

wells was concluded (DOT&PF 2018). 
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In 2013, a meeting between DOT&PF, the DOT&PF consultant, and ADEC occurred. The 

meeting resulted in a plan for future groundwater monitoring. Several wells where 

contamination had never been detected at concentrations exceeding ADEC GCLs were to be 

decommissioned. Other groundwater monitoring wells to remain in the monitoring network 

would be sampled for gasoline-range organics (GRO), BTEX, MNA parameters, and sulfate-

reducing microbes to determine a baseline prior to performing additional sulfate-nutrient 

solution injections (ADEC 2020a). Results of the 2013 injections and monitoring process 

indicated anaerobic processes were continuing to reduce contaminant concentrations in 

groundwater (DOT&PF 2018). 

In 2016, baseline groundwater monitoring was conducted that included analysis of microbial 

communities to identify petroleum hydrocarbon degraders, as well as groundwater sampling for 

contaminant concentrations (ADEC 2020a). Results indicated increasing populations of sulfate-

reducing bacteria in groundwater and stable and decreasing groundwater contaminant 

concentrations. Due to reduced concentrations of contaminants, monitoring wells MW-4, 

MW-11, MW-14, and MW-15 were removed from the monitoring program, and biennial 

groundwater monitoring was recommended (DOT&PF 2018). 

In 2018, baseline groundwater sampling was performed at monitoring wells MW-3, MW-5, 

MW-8, MW-9, MW-10, MW-12, and MW-17, and nutrient-sulfate solution injections occurred 

at injection wells IW-1, IW-2, IW-3, and IW-4 and monitoring wells MW-10 and MW-17. 

Results of the groundwater sampling event indicated GRO, VOCs (naphthalene and 

trimethylbenzene (TMB) isomers), BTEX, and polycyclic aromatic hydrocarbons (PAHs) 

(1- and 2-methylnaphthalene and naphthalene) at concentrations greater than ADEC GCLs in 

monitoring wells MW-8 and MW-10. In addition, DRO concentrations exceeded ADEC GCLs 

in monitoring wells MW-10 and MW-17, and benzene exceeded GCLs in monitoring well 

MW-17 (DOT&PF 2018). The report recommended continuation of biennial sampling, 

monitoring, gene census analyses, remedial injection, and discontinuation of supplemental 

carbon injection. (DOT&PF 2018). 
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2.0 FIELD ACTIVITIES 

From 15 through 16 December 2020, Guy Wade (project manager) and Karri Sicard (geologist) 

visited the DOT&PF FAI MAW site to conduct biennial groundwater monitoring activities. 

Groundwater monitoring activities included inspection of monitoring wells for integrity, depth 

to groundwater measurement, and collection of groundwater samples from seven groundwater 

monitoring wells (MW-3, MW-5, MW-8, MW-9, MW-10, MW-12, and MW-17). The Jacobs 

sampling staff are ADEC-qualified samplers as defined in 18 AAC 75 (ADEC 2020b). Field 

activities were performed in accordance with the 2020 MarkAir Warehouse Groundwater 

Monitoring with Enhanced Monitored Natural Attenuation Work Plan (WP) (DOT&PF 2020) 

and the ADEC Field Sampling Guidance (ADEC 2019). Field notes from sampling activities 

were recorded in a logbook and can be found in Appendix C. Section 2.0 details activities 

conducted during the 2020 monitoring effort. 

2.1 WORK PLAN DEVIATIONS 

Remedial injection of nutrient mixtures for enhanced MNA was intended to occur concurrent 

to groundwater monitoring. However, due to the late field season and cold temperatures that 

would inhibit biodegradation of fuel-related contaminants in soil and groundwater, this 

injection has been postponed until Spring 2022. Activities associated with nutrient injection in 

Spring 2022 will be reported in a separate technical memorandum once the activities are 

complete or included in the report after the 2022 groundwater monitoring event. 

The WP (DOT&PF 2020) indicates that samples collected from monitoring wells MW-8 and 

MW-10 were to be analyzed for BTEX via SW8021B. However, because the samples collected 

from these wells also required VOC analysis, which includes BTEX, via U.S. Environmental 

Protection Agency (EPA) Method SW8260D, samples were not analyzed for BTEX via EPA 

Method SW8021B. Use of this methodology is consistent with historical sampling efforts at 

these monitoring wells. 
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2.2 GROUNDWATER MONITORING 

Groundwater samples were collected from the following seven monitoring wells on 15 and 

16 December 2020: MW-3, MW-5, MW-8, MW-9, MW-10, MW-12, and MW-17 

(Figure A-2). The rationale for sampling these seven wells is as follows: 

• Monitoring wells MW-3, MW-5, MW-8, MW-9, MW-10, MW-12, and MW-17 were 
sampled for analysis of fuel-related constituents to monitor for contaminants and MNA 
parameters (MW-5, MW-8, MW-10, and MW-12 only), to identify contaminant 
concentration trends using prior GRO, DRO, and BTEX data. 

• Groundwater from monitoring wells MW-5, MW-8, MW-10, and MW-12 was also sampled 
to conduct a gene analysis of the microbial community to monitor the growth of sulfate-
reducing bacteria population. 

Groundwater sampling was conducted in general accordance with the Jacobs standard operating 

procedures in the WP (DOT&PF 2020) and the low-flow sample techniques described in the 

ADEC Field Sampling Guidance (ADEC 2019). Groundwater samples were collected using a 

bladder pump. Prior to sampling, an in-line flow-through cell and multi-parameter water quality 

meter (e.g., Yellow Springs Instruments (YSI) 556) were used to measure the following water 

quality parameters at 3- to 5-minute increments during well purging. Measured water quality 

parameters included temperature, pH, specific conductance, dissolved oxygen (DO), and 

oxidation-reduction potential (ORP). Turbidity and well drawdown were also measured during 

purging using a turbidity meter and water level meter, respectively. For accurate and 

comprehensive record keeping, personnel followed Jacobs’ sample documentation and naming 

protocol (DOT&PF 2020). 

Groundwater samples collected from all wells were submitted to SGS Environmental 

Laboratory Services (SGS) for analytical testing of the following contaminants: GRO by ADEC 

Method AK101; DRO by ADEC Method AK102; and residual-range organics (RRO) by ADEC 

Method AK103. Samples collected from monitoring wells MW-3, MW-5, MW-9, MW-12, and 

MW-17 were also submitted for analysis of BTEX by EPA Method SW8021B and groundwater 

samples collected from monitoring wells MW-8 and MW-10 were analyzed for VOCs via EPA 

Method SW8260D and PAHs via EPA Method SW8270D-SIM. Samples collected from 

monitoring wells MW-8, MW-9, MW-10, MW-12, and MW-17 were analyzed for EDB via 
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Method SW8260D-SIM and EDC via Method SW8260D. For quality control (QC), one field 

duplicate was collected for each of the required analytical methods. In addition, one trip blank 

was included for the analysis of volatiles (GRO, BTEX, VOCs, EDB, and EDC). 

No free petroleum product was measured in these seven monitoring wells. Analytical 

groundwater samples were collected once water quality parameters stabilized. Water quality 

parameters were considered stable once three of the five parameters, excluding temperature, 

had met stability criteria for three successive readings, per the WP (DOT&PF 2020). The 

bladder pump intake depth was set to within 1 foot of the top of static groundwater within each 

monitoring well during sample collection, except at MW-12, where the intake was set to 

1.13 feet below the static water level. Groundwater samples were collected into containers 

provided by the laboratory in the following analyte order: volatiles (GRO, BTEX, VOCs, EDB, 

and/or EDC) and then DRO/RRO. Groundwater samples were collected for analysis of MNA 

parameters and microbial communities (described in Sections 2.2.1 and 2.2.2) once sample 

collection for analysis of contaminants of concern was completed. Groundwater sampling data 

sheets corresponding to monitoring wells sampled in 2020 are presented in Appendix D. Final 

water quality parameters of all wells are presented in Section 5.2. 

2.2.1 Monitored Natural Attenuation 

In addition to monitoring groundwater for contaminants, groundwater samples collected from 

monitoring wells MW-5, MW-8, MW-10, and MW-12 were analyzed for specific parameters 

to assess natural attenuation and to help predict the future success of remedial injection in 

decreasing fuel-related contaminants. MNA parameter analyses include manganese and iron via 

EPA Method SW6020B, methane via RSK 175, sulfate via EPA Method 300.0, total nitrate and 

nitrite via SM21 4500NO3-F, and total phosphorous via SM21 4500P-B,E. 

2.2.2 Microbial Community Analysis 

Microbial communities at the MAW site were evaluated to determine the genetic 

biodegradation potential of petroleum hydrocarbon contaminants. To assess the microbial 

communities, groundwater samples were collected for QuantArray-Petroleum analysis, which 
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targeted 22 genes responsible for aerobic and anaerobic biodegradation pathways of BTEX, 

PAHs, oxygenates, and alkanes (Microbial Insights 2017). Approximately one liter of water 

was passed through a small groundwater filter, from each of the following four wells: MW-5, 

MW-8, MW-10, and MW-12 (Figure A-2). The filter containing the microbes for each well was 

then shipped to Microbial Insights for QuantArray-Petroleum analysis. 

Groundwater samples for microbial community analysis were collected after collection of 

samples for contaminant and MNA parameter analyses. Each microbial community sample was 

collected using a bladder pump and Bio-Flo filters in accordance with the WP (DOT&PF 2020). 

2.3 WELL MAINTENENCE 

Jacobs field personnel inspected the monitoring well caps, cover bolts, casing, and plugs during 

2020 groundwater monitoring activities at sampled monitoring wells. All sampled monitoring 

wells were in good condition with no apparent frost jacking. 

2.4 WELL SURVEY AND GROUNDWATER GRADIENT EVALUATION 

Jacobs contracted Lounsbury & Associates, Inc. to perform surveys of the locations and 

elevations of sampled monitoring wells at the MAW site. Monitoring well surveys were 

conducted using a Leica GS16 Real Time Kinematic global navigation satellite system. Wells 

surveyed referenced the existing control network at FAI, using Real Time Kinematic global 

navigation satellite system survey methods with redundant measurement techniques to record 

the location and elevation of the monitoring wells. All monitoring wells were surveyed 

vertically and horizontally. Survey data has a horizontal accuracy of 1.0 foot and a vertical 

accuracy of 0.01-foot. Lounsbury & Associates, Inc. was responsible for providing coordinates 

and elevation data corresponding to each well to Jacobs. Jacobs used the data for both mapping 

and groundwater elevation assessment purposes. Survey-grade geospatial data will be reported 

in the North American Datum of 1983, National Adjustment of 2011 (epoch 2010.00) for 

horizontal measurements, and the North American Vertical Datum of 1988 (NAVD88) 

(GEOID12B-derived) for vertical measurements. 
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2.5 INVESTIGATION-DERIVED WASTE 

Nonhazardous investigation-derived waste was generated during the field events. Disposable 

personal protective equipment and sampling materials (e.g., disposable tubing) were bagged 

and disposed of at Fairbanks North Star Borough landfill. Nonhazardous investigation-derived 

waste also included purge and decontamination water, generated during monitoring well 

purging and decontamination of reusable equipment (e.g., water level meter, YSI water quality 

meter, and turbidity meter) in accordance with JE-SOP-2000 Decontamination (Appendix H). 

Purge and decontamination water (approximately 19.5 gallons) were containerized in 5-gallon 

buckets during sampling, then transferred to a designated 55-gallon drum and stored at the FAI 

waste storage facility (almost directly across Old Airport Road from MAW) prior to transport 

and disposal by an FAI-contracted waste disposal firm at a later date. 
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3.0 PROPOSED CLEANUP LEVELS 

Analytical sample results were screened against 2020 GCLs specified in Table C of 18 AAC 

75 (ADEC 2020). The following table (Table 3-1) identifies laboratory analytical method used, 

GCLs, and limits of detection (LODs) utilized in the MAW groundwater monitoring event for 

select analytes commonly encountered at fuel-contaminated sites (i.e. GRO, DRO, RRO, and 

BTEX). Laboratory methods, GCLs, and LODs of all other VOCs can be found in the full 

analytical data tables provided in Appendix E. 

Table 3-1  
GCLs for Select Target Analytes at MarkAir Warehouse Site 

Analyte Method 2019 ADEC GCL1 
(µg/L) 

LOD2 

(µg/L) 
GRO AK101 2,200 2,5003 
DRO AK102 1,500 334 
RRO AK103 1,100 278 

Benzene SW8021B or SW8260D 4.6 0.25 
Toluene SW8021B or SW8260D 1,100 0.5 

Ethylbenzene SW8021B or SW8260D 15 0.5 
Total Xylenes SW8021B or SW8260D 190 1.5 

Notes: 
1 18 AAC 75. Table C Groundwater Human Health Cleanup Levels (ADEC 2020b). 
2 LOD is the highest observed for all samples. 
3 Results associated with high LODs were much greater than the GCL. 
For definitions, refer to the Acronyms and Abbreviations section. 
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4.0 QUALITY ASSURANCE ASSESSMENT 

This section details the QC and sample preservation practices employed during groundwater 

sample collection to ensure data quality. Analytical data packets received by the laboratory 

(Attachment F-1) were reviewed for data quality and usability by Kari Hagen, the Jacobs project 

chemist. Findings of the data review are presented in Sections 4.2 and 4.3. 

4.1 QUALITY CONTROL 

Samples were collected using the sample containers provided by SGS. The sample containers 

came prepared with the appropriate laboratory- provided preservative, which included 

hydrochloric acid for GRO, DRO, RRO, BTEX, methane, and VOC samples, sulfuric acid for 

total nitrate/nitrite and phosphorous samples, and nitric acid for manganese and iron samples. 

Sample containers were labeled with the sample ID number, date and time of collection, 

sampler initials, and analyses requested. Each sample’s temperature was maintained between 0 

and 6 degrees Celsius (ºC) while in storage and during shipment. The samples were submitted 

to the SGS office in Fairbanks, Alaska for shipment to their laboratory in Anchorage, Alaska 

for analytical testing. For QC, one field duplicate was collected during the sampling event and 

submitted for all requested analyses. Each cooler that contained volatile sample bottles 

contained a trip blank. Trip blanks accompanied the sample containers from the laboratory to 

the MAW site and back to the laboratory for analysis. The trip blanks were analyzed for GRO, 

BTEX, VOCs, and EDB. 

4.2 DATA QUALITY 

Jacobs performed this data quality review and completed the ADEC Laboratory Data Review 

Checklists (Attachment F-1) for records associated with the analytical data. The Jacobs project 

chemist performed a completeness check to verify that data packages included all the requested 

information. All analytical data were reviewed, including the chain-of-custody and sample 

receipt records, laboratory case narratives, and laboratory data. Analytical data were reviewed 

for methodology, sample holding times, laboratory blanks, limits of quantitation (LOQs), 

LODs, detection limits (DLs), laboratory control sample recoveries, and precision. Other QC 
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parameters (initial calibration, continuing calibration, tuning, internal standards, interference 

check solutions, post-digestion spikes, and serial dilutions) were reviewed by means of the 

laboratory case narrative. The following qualifiers were applied during the review: 

E The result was nondetect (ND) and the LOD exceeds the GCL. 
B The analyte was detected in the method blank, trip blank, or equipment blank and the 

concentration in the sample did not exceed the blank concentration by a factor of 5. 
J The result is an estimated value because it was greater than the DL but less than the LOQ. 
JL The result was an estimated value biased high (+) or low (-) because the analyte failed 

recovery criteria in the laboratory control sample, laboratory control sample duplicate, or 
both. 

Project specific matrix spike/matrix spike duplicates (MS/MSDs) were not required for this 

project; however, they were included in the analytical batches as the methods required. 

MS/MSDs were only evaluated if they were performed on samples from this project. 

4.3 DATA USABILITY 

The overall quality of project data was acceptable. The qualifications applied during data 

validation did not adversely affect data usability. 

All reported data are considered usable with limitations discussed in this report and in the 

ADEC Laboratory Data Review Checklists (Attachment F-1). The following QC issues were 

identified during the review: 

• Several ND results had LODs greater than the GCLs and were qualified E. Results 
exceeding the GCL may be reported as ND. Except EDB, affected results were not 
contaminants of concern at this site. EDB was analyzed by Method SW8260D SIM and the 
LOD met the GCL. The following analytes had LODs greater than the GCL in one or more 
ND samples: 
- SW8260D: 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, 1,2,3-trichloropropane, 

1,2,4-trichlorobenzene, 1,2-EDC, 2-hexanone, bromodichloromethane, bromomethane, 
carbon tetrachloride, chloroform, EDB, hexachlorobutadiene, 1,1,2-trichloroethene, 
trans-1,3-dichloropropene and vinyl chloride. 

• Nitrate/Nitrite-N was detected in the method blank. Associated sample results with 
detections less than 5 times the blank concentration were qualified B to indicate the sample 
result may be biased high. 
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• DRO, RRO, and phenanthrene (SW8270 SIM) were detected in the equipment blank, 
20MAW/BFS-EB. Associated results with detections were qualified B to indicate the result 
may be biased high. Samples 20MAW-MW10-GW, 20MAW-MW10-GWA for RRO were 
slightly greater than the screening level and may be biased high. All other B qualified results 
were less than the GCLs; therefore, the data quality and usability were minimally affected. 
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5.0 RESULTS AND FINDINGS 

This section presents analytical groundwater results and a comparison to historical data and the 

results of the Mann-Kendall analysis of groundwater contaminant concentration data. 

5.1 MONITORING WELL GAUGING 

Depth to groundwater at sampled groundwater wells ranged from approximately 9.52 to 11.25 

feet bgs. This equated to an elevation of 421.58 feet at the shallowest and most southeastern 

well (MW-5), and an elevation of 421.24 feet at the three deepest and most northwestern wells 

(MW-9, MW-12, and MW-8), confirming that groundwater flow direction is generally from 

east to west, slightly northwest. No free product was detected in any of the seven monitoring 

wells. A summary of well integrity and gauging data is presented in Table 5-1. 

Table 5-1  
Summary of Well Integrity and Gauging Data 

Well ID Integrity 
Depth to 
Product 

(feet bgs) 

Depth to 
Groundwater 

(feet btoc) 

Groundwater 
Elevation  

(feet) 

Total Well 
Depth 

(feet btoc) 
MW-3 Good No product 10.02 421.31 19.28 
MW-5 Good No product 9.51 421.58 17.00 
MW-8 Good No product 10.58 421.24 18.75 
MW-9 Good No product 9.93 421.24 16.58 
MW-10 Good No product 11.25 421.35 16.70 
MW-12 Good No product 9.51 421.24 17.72 
MW-17 Good No product 11.16 421.34 14.45 

Note: 
For definitions, refer to the Acronyms and Abbreviations section. 

Historical well gauging data for those monitoring wells sampled and gauged during the 2020 

monitoring event is found in Table E-1 (Appendix E). Historic gradient information from this 

site, and from the results of the 2020 groundwater survey, shows a consistent groundwater flow 

gradient of 0.001 to the northwest (Figure A-2). 
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5.2 RESULTS 

The following paragraphs summarize the results of the 2020 groundwater monitoring event, 

including water quality parameters, analytical results of the 2020 samples, and provide a brief 

comparison of 2020 results to historical data. A more thorough analysis of contaminant 

concentration trends in each monitoring well is provided in Section 5.3, Mann-Kendall 

Time-Series Analysis, and locations of 2020 exceedances are presented on Figure A-2. 

5.2.1 Water Quality Parameters 

Table 5-2 shows the final water quality parameters measured during monitoring well purging. 

Groundwater reached stability in all sampled wells prior to sampling. Purged water volume and 

groundwater parameters were recorded in groundwater sampling forms (Appendix D). 

Table 5-2  
2020 Final Water Quality Parameters 

Well ID Temperature 
(ºC) 

Conductivity 
(µS/cm) 

DO  
(mg/L) pH ORP  

(mV) 
Turbidity 

(NTU) 
MW-3 5.93 766 13.42 6.63 -26.2 7.50 
MW-5 4.02 433 6.98 6.78 77.3 4.42 
MW-8 5.30 548 2.05 6.71 -27.3 5.71 
MW-9 5.25 523 7.60 6.75 73.0 5.41 

MW-10 3.93 643 41.28 6.69 -56.4 7.93 
MW-12 5.00 460 17.35 6.56 53.40 48.38 
MW-17 4.37 1260 1.52 6.64 35.0 12.57 

Note: 
For definitions, refer to the Acronyms and Abbreviations section. 

5.2.2 Analytical Results for Site Contaminants 

Analytical results are presented by analyte or analyte group. Historical and 2020 results 

corresponding to monitoring wells sampled in 2020 are presented in Tables E-2 through E-5 

(Appendix E). Fuels (GRO, DRO, and RRO) and BTEX are presented in Table E-2 and all 

other VOC results are presented in Table E-3. PAH and MNA parameter results are presented 

in Tables E-4 and E-5, respectively. 
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GRO 
The concentrations of GRO in MW-8 (2,390 [micrograms per liter] µg/L) and in the primary 

and field duplicate samples collected at MW-10 (28,400 and 29,000 µg/L, respectively) 

exceeded the GCL (2,200 µg/L). Results were below the GCL in the remaining wells 

(Table E-2). 

Historically, GRO concentrations exceeded the GCL at monitoring well MW-8 during almost 

all prior sampling events. Concentrations ranged from a maximum detected concentration 

(MDC) of 20,900 µg/L in 2004 to a minimum of 2,290 µg/L in 2008. Concentrations have 

generally been decreasing from 2012 (8,720 µg/L) to 2020 (2,390 µg/L). 

GRO results at MW-10 exceeded the GCL from 2008 through 2020, except for results from 

July of 2012. The MDC for GRO at MW-10 was 42,900 µg/L in 2008. Three other historical 

results (two in 2012 and one in 2018) were detected at concentrations over 30,000 µg/L. 

DRO 
DRO concentrations during the 2020 groundwater monitoring event exceeded the GCL 

(1,500 µg/L) in monitoring wells MW-10 and MW-17. DRO was detected at 14,800 µg/L and 

14,400 µg/L, respectively, in primary and field duplicate samples collected from MW-10. The 

DRO concentration at MW-17 was 3,050 µg/L (Table E-2). 

Historically, DRO concentrations exceeded the GCL at MW-10 in all previous sampling events, 

except one in 2010 and one in July 2012. The MDC for DRO at MW-10 occurred in 2020. At 

MW-17, DRO concentrations exceeded the GCL in samples collected during all monitoring 

events, with the MDC (5,200 µg/L) occurring in November 2012. 

RRO 
RRO concentrations in 2020 exceeded the GCL (1,100 µg/L) in MW-10 and MW-17, at 

maximum concentrations of 1,300 µg/L and 3,620 µg/L, respectively. Results were below the 

GCL in the remaining wells (Table E-2). 
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Historically, RRO concentrations exceeded the GCL at monitoring well MW-10 in November 

2012 and at MW-17 during the October and November 2012 sampling events. At MW-10 the 

MDC was 4,480 µg/L in November 2012. At MW-17, concentrations were 1,650 and 

1,290 µg/L in October and November 2021, respectively, and the MDC was in 2020. 

Benzene 
The concentration of benzene in MW-8 (393 µg/L), and in the primary and field duplicate 

samples collected at MW-10 (809 and 824 µg/L, respectively) exceeded the GCL (4.6 µg/L). 

Results of benzene concentrations in all other monitoring wells were less than the GCL 

(Table E-2). 

Benzene concentrations have historically exceeded the GCL in monitoring wells MW-8, MW-

9, MW-10, and MW-12. At MW-8, concentrations have exceeded in every prior sampling 

event, with the MDC occurring in the field duplicate sample collected in 2016, measuring 4,490 

µg/L; however, this result was qualified J due to a relative percent difference failure between 

the primary and field duplicate sample. The next greatest concentration of benzene at MW-8 

occurred in 2004 and measured 3,860 µg/L. At MW-10, the MDC occurred in 2004 and 

measured 3,450 µg/L. The only benzene exceedance at MW-9 was detected in September 2012 

and measured 6.71 µg/L. Benzene concentrations at MW-12 exceeded the GCL in most of the 

previous sampling events, with the most recent exceedance occurring in 2013 and measuring 

30.5 µg/L. 

Toluene 
The concentration of toluene exceeded the GCL (1,100 µg/L) in monitoring well MW-10 in 

2020. Concentrations in the primary and field duplicate samples from MW-10 measured 4,940 

µg/L and 4,960 µg/L. respectively. Toluene concentrations in all other monitoring wells 

sampled in 2020 were less than the GCL (Table E-2). 

Historically, toluene concentrations have consistently exceeded the GCL in MW-10, except 

during the September 2010 and July 2012 sampling events. No historical exceedances for 

toluene have been detected at other MAW monitoring wells (Table E-2). 
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Ethylbenzene 
The concentrations of ethylbenzene exceeded the GCL (15 µg/L) at MW-8 and MW-10 in 2020. 

The concentration was 196 µg/L in MW-8 and the MDC of the primary and field duplicate 

sample pair collected at MW-10 was 947 µg/L. The concentrations of ethylbenzene in all other 

monitoring wells sampled in 2020 were less than the GCL (Table E-2). 

Historically, ethylbenzene concentrations in MW-8 and MW-10 have exceeded the GCL. 

Ethylbenzene concentrations in MW-8 exceeded the GCLs in every sampling event from 2004 

to 2020, with the MDC occurring in 2004 and measuring 1,410 µg/L, and the minimum 

concentration occurring in July 2012 and measuring 39.2 µg/L. In MW-10, ethylbenzene 

concentrations exceeded the GCL in all sampling events conducted from 2004 through 2020. 

The MDC of 1,710 µg/L was detected in 2004 and the minimum concentration of 63 µg/L was 

detected in July of 2012. 

Total Xylenes 
The concentrations of total xylenes exceeded the GCL (190 µg/L) in monitoring wells MW-8 

and MW-10 in 2020. The concentration measured 370 µg/L in MW-8 and the MDC of the 

primary and field duplicate sample pair collected at MW-10 measured 8,200 µg/L. 

Concentrations of total xylenes in all other monitoring wells sampled during the 2020 were less 

than the GCL (Table E-2). 

Historically, concentrations of total xylenes have exceeded the GCL in MW-8 in all monitoring 

events, except in July 2012. Similarly, in MW-10, concentrations of total xylenes exceeded the 

GCL in all monitoring events, with the MDC of 9,860 µg/L occurring in 2008, and the minimum 

concentration of 337 µg/L occurring in July 2012. 

Other VOCs 
Samples from 2020 with detected concentrations of VOCs, aside from BTEX, are listed in Table 

E-3 (Appendix E) compared to historical groundwater analytical results. The EDB 

concentration at MW-10 exceeded the GCL (0.075 µg/L) in 2020; the MDC between the 

primary and duplicate sample pair was 3.89 µg/L. 



2020 MARKAIR WAREHOUSE GROUNDWATER MONITORING REPORT FINAL 

1/6/2022 5-6 PPS0303211323ANC 

The EDC concentration at MW-8 exceeded the GCL (1.7 µg/L) at MW-8, at 3.04 µg/L. EDC 

was ND in the groundwater sample collected from MW-10. 

Concentrations of 1,2,4-TMB and 1,3,5-TMB exceeded the GCLs (56 µg/L and 60 µg/L, 

respectively) in groundwater samples collected from MW-10, and the concentration of 

1,2,4-TMB exceeded the GCL in the sample collected from MW-8 in 2020. The MDCs between 

the primary and field duplicate sample from MW-10 for 1,2,4-TMB and 1,3,5-TMB were 1,650 

µg/L and 426 µg/L, respectively. The concentration of 1,2,4-TMB at MW-8 was 153 µg/L. 

Naphthalene concentrations exceeded GCL (1.7 µg/L) in groundwater samples collected from 

MW-8 and MW-10 in 2020. The concentration at MW-8 was 72.3 µg/L, and the MDC of the 

primary and field duplicate sample collected at MW-10 was 463 µg/L (Table E-3). 

No other VOCs were detected at concentrations exceeding their respective GCLs in monitoring 

wells sampled for VOCs. 

Historically, EDB concentrations at MW-8 exceeded the GCL in 2004 (0.543 µg/L) and 2016 

(0.2 µg/L). EDC concentrations also exceeded the GCL at MW-10 in all prior monitoring 

events, with the MDC in 2008 (79.3 µg/L with a J qualifier), and the minimum concentration 

of 0.183 µg/L in 2012. 

The EDC concentration at MW-8 have consistently exceeded the GCL except for a ND result 

in 2005. The MDC concentration of EDC in MW-8 was 32.4 µg/L (2004) and the minimum 

concentration was 2.35 µg/L in 2018. Historically, MW-12 had one EDC GCL exceedance that 

occurred in 2008 at 1.7 µg/L. 

Historically, concentrations of 1,3,5-TMB exceeded the GCLs in groundwater samples 

collected from MW-8 and MW-10 in every prior sampling event except for one. 1,2,4-TMB 

concentrations in MW-8 exceeded the GCLs in every sampling event from 2004 to 2020, with 

the MDC occurring in 2004 and measuring 916 µg/L, and the minimum concentration occurring 

in 2008 and measuring 75.4 µg/L. In MW-10, 1,2,4-TMB concentrations exceeded the GCL in 
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all sampling events except for a minimum concentration measured in 2010 at 3.23 µg/L. The 

1,3,5-TMB MDC at MW-10 (1,790 µg/L) was detected in 2008. 

Historically, 1,3,5-TMB concentrations in MW-8 exceeded the GCLs in about half of the 

sampling events from 2004 to 2020, with the MDC occurring in 2004 and measuring 229 µg/L, 

and the minimum concentration occurring in 2013 and measuring 15.6 µg/L. In MW-10, 

1,3,5-TMB concentrations exceeded the GCL in about half of the sampling events with a 

minimum concentration measured in 2010 at 9.86 µg/L and an MDC of 535 µg/L in 2008. 

Historical naphthalene concentrations consistently exceeded GCL in groundwater samples 

collected from MW-8 and MW-10 during the sampling events of 2004 to 2020. Naphthalene 

concentrations in MW-8 exceeded the GCL with an MDC occurring in 2004 and measuring 

318 µg/L, and the minimum concentration occurring in 2008 and measuring 29.9 µg/L. In 

MW-10, naphthalene concentrations exceeded the GCL in all sampling events with an MDC 

occurring in 2008 and measuring 568 µg/L, and the minimum concentration occurring in 2010 

and measuring 2.51 µg/L. Naphthalene was detected above the GCL in the groundwater sample 

from MW-12 in only its first year (2008) at a concentration of 8.04 µg/L. 

PAHs 
PAH compounds were detected in both MW-8 and MW-10 in 2020. Three PAH compounds 

(1-methylnaphthalene, 2-methylnaphthalene, and naphthalene) were detected above the GCL 

in MW-10, and one (naphthalene) in MW-8 (Table E-4). 

The concentration of 1-methylnaphthalene exceeded the GCL (11 µg/L), with the MDC from 

the primary and field duplicate sample pair measured at 118 µg/L. The concentration of 

2-methylnaphthalene also exceeded the GCL (36 µg/L) in MW-10, with the MDC between the 

primary and field duplicate measuring 165 µg/L. Naphthalene concentrations exceeded the 

GCL (1.7 µg/L) in the groundwater samples collected from MW-8 and MW-10. Naphthalene 

was sampled using both EPA Method SW8270SIM and SW8260D in 2020. The MDC in 2020 

for both monitoring wells was detected using EPA Method SW8260D; as previously 
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mentioned, under “Other VOCs,” the concentrations of naphthalene at MW-8 and MW-10 were 

72.3 µg/L and 454 µg/L, respectively. 

Historically, concentrations of 1-methylnaphthalene and 2-methylnaphthalene exceeded the 

GCL in MW-10 during the 2018 sampling event at 86.9 and 115 µg/L, respectively. In 2018, 

naphthalene also exceeded the GCL in MW-8 at 49.6 µg/L. Similarly, in MW-10, 

concentrations of naphthalene exceeded the GCL in 2018, at 230 µg/L. 

5.2.3 Evaluation of MNA Parameters 

Nitrate/nitrite, total phosphorous, sulfate, and iron and manganese analyses were performed on 

groundwater samples collected from MW-5, MW-8, MW-10, and MW-12 as part of MNA 

(Table 5-3). Results at MW-5 represent conditions upgradient of the groundwater 

contamination plume, results at MW-10 represent in-plume conditions, and results at MW-5 

and MW-12 represent downgradient conditions. The results can be used to determine if natural 

attenuation is occurring at the site. 

Table 5-3  
2020 Groundwater Parameters (µg/L) 

Well ID Methane Sulfate Total Nitrate/ 
Nitrite-N 

Total 
Phosphorus Iron Manganese 

MW-5 77.2 [0.25] 11,000 [100]  1390 [100]  ND [20]  996 [250]  385 [1]  
MW-8 312 [0.25] 6,920 [500]  92.4 [100] J,B 130 [20]  36,800 [500]  3,910 [2]  

MW-10 1,820 [2.5] 517 [100]  192 [100] J,B 875 [100]  123,000 [1250]  5,450 [5]  
MW-10* 2,390 [2.5] 471 [100]  192 [100] J,B 926 [40]  125,000 [1250]  5,600 [5]  

MW-12 568 [0.25] 8,930 [100]  55 [100] J,B 139 [20]  24,800 [500]  2,990 [2]  

Notes: 
* Sample is a field duplicate of the preceding sample with the same name. 
Bold results exceed ADEC GCL (18 AAC 75, Table C) (ADEC 2020b). 
[ ] = LOD 
B = The analyte was detected in the method blank, trip blank, or equipment blank and the concentration in the sample did not 

exceed the blank concentration by a factor of 5. 
J = The result is an estimated value because it was greater than the detection level but less than the limit of quantitation. 
For definitions, refer to the Acronyms and Abbreviations section. 
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The subsections that follow evaluate results of the MNA parameters analyzed during the 2020 

sampling event and water quality measurements obtained during sampling to determine if 

conditions at the site are conducive to degradation of site contaminants. 

Dissolved Oxygen 
DO serves as and is the favored electron acceptor during the biodegradation process for 

petroleum hydrocarbons. At concentrations greater than 0.5 mg/L, the reductive pathway may 

be suppressed (EPA 1998). 

The average DO concentration at MAW site wells in 2020 was 12.88 mg/L. The DO 

concentration was greatest at the most contaminated well (MW-10) at 41.28 mg/L (Table 5-2). 

The high availability of DO suggests that electron acceptors are available to support 

biodegradation, but that at present, aerobic biodegradation may not be readily occurring. 

Nitrate/Nitrite 
Once DO is depleted in the contaminant plume, anaerobic degradation continues with nitrate 

serving as the favored electron acceptor during hydrocarbon degradation. In 2018, a nutrient 

solution was injected in wells IW-1, IW-2, IW-3, and IW-4, located at former UST locations 

upgradient of MW-10 and MW-17. The nutrient injection was performed with the intent to 

provide nitrogen to microbial communities in the form of nitrate/nitrite to promote hydrocarbon 

degradation. The target concentration was 240,000 µg/L. 

The concentrations of total nitrate/nitrite in 2020 measured at 192 µg/L at MW-10, located 

within the plume. The highest concentration (1,390 µg/L) was detected upgradient of the 

contaminant plume at MW-5. Downgradient of the plume, at MW-8 and MW-12, nitrate/nitrate 

measured 92.3 µg/L and 55.0 µg/L, respectively. The low concentrations of nitrate/nitrite within 

and downgradient of the contaminant plume, where concentrations would have measured closer 

to the target concentration of 240,000 µg/L in 2018, indicate that nitrate reduction has occurred 

at the site. However, the low concentrations observed in 2020 indicate that at present, nitrate 

reduction is not a leading anaerobic biodegradation process. 
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Manganese 
Manganese is made available when it is chelated from subsurface soil and serves as an electron 

acceptor for anaerobic digestion of BTEX by microbes. The presence of high concentrations of 

soluble manganese in groundwater can indicate that anaerobic biodegradation is occurring. 

Manganese concentrations in the upgradient well, MW-5, measured 385 µg/L. At MW-10, 

nearest the contaminant source, the manganese concentration was 5,600 µg/L. Downgradient 

of the contaminant plume, at MW-8 and MW-12, concentrations measured 3,910 µg/L and 

2,999 µg/L, respectively. The manganese results indicate reduced conditions within the 

contaminant plume, supporting the idea that anaerobic biodegradation is occurring. 

Iron 
Ferrous iron in groundwater at fuel-contaminated sites often appears in high concentrations 

when ferric iron chelated from soil is reduced to the soluble ferrous form. 

Sitewide, ferrous iron concentrations ranged from 996 µg/L at MW-8 (downgradient of the 

plume) to 123,000 µg/L at MW-10 (the most contaminated well within the plume). The results 

for dissolved iron indicate reduced conditions within the plume and that anaerobic 

biodegradation is occurring through chelation of ferric iron followed by reduction of ferric iron 

to ferrous iron, with the most significant activity occurring within the most contaminated area 

of the plume. 

Sulfate 
Sulfate-reducing bacteria use sulfate for anaerobic biodegradation of BTEX once nitrate and 

DO in groundwater have been fully consumed. Significant concentrations of sulfate indicate 

that a healthy source for microbial digestion of fuel contamination. 

The greatest sulfate concentration (11,000 µg/L) was detected at MW-5, located upgradient of 

the contamination. Within the contaminant plume, at MW-10, the sulfate concentration was 

517 µg/L, and downgradient at wells MW-8 and MW-12, concentrations were 6,920 µg/L and 

8,930 µg/L, respectively. Results indicate the presence of sulfate to support the sulfate-reducing 
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bacteria community and continue the digestion of BTEX. Moreover, the lower concentrations 

observed at MW-10 suggest that sulfate-reducing bacteria are actively digesting contamination 

within the plume. 

Total Phosphorous 
The addition of phosphorus at fuel-contaminated sites can stimulate microbial degradation of 

petroleum hydrocarbons. In 2018, the nutrient solution injection contained phosphorus and 

targeted a concentration of 60,000 µg/L. 

Phosphorus concentrations in 2020 were greatest at MW-10 within the contaminant plume at 

926 µg/L, and lowest upgradient of the contaminant plume at MW-5, where concentrations 

were nondetect. Downgradient of the plume, concentrations were 130 µg/L and 139 µg/L at 

MW-8 and MW-12, respectively. The 2020 results indicate that the nutrient injections are 

successfully introducing phosphorus to the subsurface in the most contaminated area of the site 

(MW-10) and downgradient to stimulate hydrocarbon digestion. Assuming that the 

concentration were closer to the target of 60,000 ug/L after injecting the solution in 2018, the 

2020 results also indicate that the microbial community has used phosphorus for anaerobic 

degradation since the last injection. 

Methane 
Methane is not used by hydrocarbon-degrading bacteria but is an indicator of anaerobic 

biodegradation of hydrocarbons using carbon dioxide in groundwater as a terminal electron 

acceptor. 

Concentrations of methane upgradient of the contamination plume measured 77.20 µg/L at 

MW-5. Within the plume, at MW-10, the concentration of methane was 2,390 µg/L. 

Downgradient, at MW-8 and MW-12, concentrations of methane were 312 µg/L and 568 µg/L, 

respectively. The methane results suggest that anaerobic biodegradation is occurring at the site, 

with the greatest activity occurring in the heaviest area of contamination. 
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ORP, Temperature, and pH 
ORP across the site ranged from -56.4 millivolts (mV) at MW-10 (within the plume) to 77.3 mV 

at MW-9 (downgradient of the plume). Measurements below 50 mV indicate potential reducing 

site conditions, whereas measurements less than -100 mV indicate a likely reductive pathway 

(EPA 1998). Measurements were less than 50 mV at all wells except at MW-9 (downgradient 

of the plume) and at MW-5 (upgradient of the plume), indicating a possible reductive pathway. 

Groundwater temperature at the site ranged between 4.02ºC and 5.93ºC during sampling. These 

temperatures are well below the optimal temperature for accelerated biodegradation processes 

(i.e., 20ºC) (EPA 1998). The measured temperatures would be prohibitive of any anaerobic 

processes occurring at the site. 

Measured pH across the site was relatively consistent, ranging from 6.56 to 6.73. The observed 

pH is within the optimal range to support a reductive pathway (between 5 and 9) (EPA 1998). 

5.2.4 Genetic Results 

Samples from four wells (MW-5, MW-8, MW-10, and MW-12) were sent to Microbial Insights 

for analysis by their QuantArray-Petro method. This method quantifies a broad spectrum of 

different microorganisms and key functional genes involved in a variety of pathways for 

hydrocarbon degradation. A summary of the microorganisms present in the wells and their 

numbers is found in Table F.2-1. The full report by Microbial Insights is included in 

Attachment F-2, with figures that show target gene concentrations in each well analyzed 

relative to each other, as well as relative to observed values in the larger database of analyzed 

wells (outside this study). Comparisons of these results with historical results for benzyl 

succinate synthase (BSS) and sulfate-reducing bacteria (adenosite-5’-phosphosulfate reductase 

[APS]) show similarities to recent population concentrations since coeval remedial injection 

and monitoring began in 2012 (Table 5-4). 
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Table 5-4  
2020 and Historical Groundwater – Microbial Analysis Genetic Results 

Well ID Sample Date BSS (cells/mL) APS (cells/mL) 

MW-5  

9/5/2013 141 (H)  240 (H)  
11/7/2013 125 1.3 (J)  

10/12/2016 9 468,000 
12/16/2020  82 3,490 

MW-8  

7/25/2012 3 682 
9/18/2012 7 989 

10/17/2012 ND [1]  1,080 
11/15/2012 119 1,990 

9/5/2013 4,360 (H)  1,180 (H)  
11/7/2013 7,230 1,080 

10/12/2016 18,400 443,000 
12/15/2020 6,400 52,900 

MW-10  

9/5/2013 11,300 (H)  41,400 (H)  
11/7/2013 1,050 12,500 

10/12/2016 17,400 72,600 
12/15/2020  11,700 40,900 

MW-12  

9/5/2013 117 (H)  3,690 (H)  
11/7/2013 203 686 

10/12/2016 421 762,000 
12/16/2020  380 45,400 

Notes: 
Italic = results are from this 2020 study and historical data from 2018 groundwater monitoring report (DOT&PF 2018). 
H = Sample hold time exceeded prior to analysis 
J = Estimated gene copies below detection limit but above limit of quantitation 
For definitions, refer to the Acronyms and Abbreviations section. 

The report (Attachment F-2) includes additional summary tables grouped by biodegradation 

pathways and contaminant type to show which microbes present in the MAW wells have shown 

biodegradation abilities for the noted contaminants via specific gene pathways. The following 

paragraphs describe the five common pathways that have been most studied for degradation of 

hydrocarbons in groundwater wells, and the relative population concentrations of microbes and 

genes present in the wells from this study. 

Aerobic BTEX and Methyl-t-Butyl Ether 
The microorganism and gene results show that wells MW-8, MW-10, and MW-12 have target 

microbial gene populations involved in aerobic biodegradation of BTEX and methyl-t-butyl 

ether, with the largest cell concentrations recorded in cells per milliliter (cells/mL) at 

monitoring well MW-10, followed by MW-8, and MW-12. Populations in these wells were 
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greatest for toluene 2 monooxygenase/phenol hydroxylase, toluene ring hydroxylating 

monooxygenase, and phenol hydroxylase (Table E-5). 

Aerobic PAHs and Alkanes 
Population concentrations for the aerobic biodegradation pathway of PAHs and alkanes were 

found only in MW-8. These populations included naphthalene dioxygenase and naphthalene-

inducible dioxygenase. 

Anaerobic BTEX 
Anerobic BTEX degrading microbes were detected in the highest concentrations in wells 

MW-10 and MW-8, specifically as BSS and benzoyl coenzyme A reductase. These two 

microbial gene concentrations for anerobic BTEX degradation were present in all analyzed 

wells. 

Anaerobic PAHs and Alkanes 
Population concentrations for the anerobic biodegradation pathway of PAHs and alkanes were 

found in the highest concentrations in MW-8, with naphthyl methyl succinate synthase at the 

highest observed concentrations, followed by fewer alkyl succinate synthase. MW-10 and 

MW-12 contained populations of these compounds in lower concentrations. 

Other (Bacteria) 
Other bacteria responsible for biodegradation were detected in high numbers in all four wells. 

Total eubacteria and sulfate-reducing bacteria (APS) showed the largest population 

concentrations in any degradation pathway category. 

5.3 MANN-KENDALL ANALYSIS 

The Mann-Kendall test does not make any assumptions about the statistical distribution of the 

data or regularity of sampling intervals; therefore, it is a general-purpose tool used to identify 

whether a trend is present and whether the slope of the trend is positive, zero, or negative. If the 

Mann-Kendall test suggests a declining trend, then geometric regression of the data is used to 

evaluate the rate of natural attenuation, the probable start of the attainment phase of monitoring, 

and the probable date of complete remediation. A Microsoft Excel workbook was programmed 

to perform the regression analysis (Appendix G). The geometric regression methodology is 
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consistent with EPA guidance for evaluating completion of groundwater cleanup (EPA 2014). 

The EPA guidance defines the attainment phase as the period of monitoring during which 

contaminant concentrations are expected to have decreased to less than the project cleanup 

levels. 

The calculated Mann-Kendall statistic is proportional to the strength of the trend, with negative 

values representing decreasing trends, values close to zero representing stable trends, and 

positive values representing increasing trends. The test also calculates a coefficient of variation, 

which reflects the variability of the data; values greater than or equal to one indicate excessive 

scatter. Finally, the test provides a trend confidence, which is the probability that the trend 

identified by the test statistic is real rather than arising by chance. Detailed results of the Mann-

Kendall trend analysis for each contaminant in each well are presented in Table 5-5, and the 

time-series plots for each contaminant are presented with the full data tables in Appendix G. 

Table 5-5  
Mann-Kendall Trend Summary 

Well Analyte1 GCL2 

(µg/L) 
UCL95* 
(µg/L) 

Mann-Kendall Analysis 
n S COV 1-alpha Trend 

MW-3 
GRO 2,200 62.2 6 -7 0.31 0.86 Stable 
DRO 1,500 570 7 -13 0.46 0.97 Decreasing 

MW-5 
GRO 2,200 62.1 5 -4 0.33 0.76 Stable 
DRO 1,500 463 5 -2 0.50 0.59 Stable 

MW-8 

GRO 2,200 7,330 12 -15 0.85 0.83 Stable 
DRO 1,500 1,610 12 2 0.41 0.53 Stable 
Benzene 4.6 2,200 12 -18 0.98 0.88 Stable 
Ethylbenzene 15 481 12 -10 0.86 0.73 Stable 
Naphthalene 1.7 120 10 -10 0.80 0.78 Stable 
EDC 1.7 14.8 8 -2 1.32 0.55 No Trend 
1,2,4-TMB 56 561 8 -8 0.73 0.80 Stable 
1,3,5-TMB 60 153 8 -8 0.75 0.80 Stable 

MW-9 
DRO 1,500 487 10 -3 0.45 0.57 Stable 
Benzene 4.6 3.69 12 -16 0.89 0.85 Stable 

MW-10 

GRO 2,200 32,000 10 1 0.56 0.50 Stable 
DRO 1,500 9,390 10 25 0.68 0.99 Increasing 
Benzene 4.6 1,230 10 5 0.87 0.64 Stable 
EDB 0.075 13.8 12 3 1.64 0.55 No Trend 
Ethylbenzene 15 1,090 10 -1 0.56 0.50 Stable 
Toluene 1,100 5,880 10 5 0.77 0.64 Stable 
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Well Analyte1 GCL2 

(µg/L) 
UCL95* 
(µg/L) 

Mann-Kendall Analysis 
n S COV 1-alpha Trend 

Xylenes 190 7,870 10 7 0.57 0.70 Stable 
Naphthalene 1.7 434 8 8 0.67 0.80 Stable 
1,2,4-TMB 56 1,760 6 3 0.75 0.64 Stable 
1,3,5-TMB 60 477 6 3 0.76 0.64 Stable 

MW-12 
GRO 2,200 348 10 -13 0.85 0.85 Stable 
DRO 1,500 676 10 -7 0.45 0.70 Stable 

MW-17 
DRO 1,500 4,730 8 -2 0.35 0.55 Stable 
RRO 1,100 2,140 7 8 0.84 0.85 Stable 

Notes: 
Red indicates unfavorable values (ULC95 exceeds GCL, Trend is increasing) 
Green indicates favorable values (UCL95 less than GCL, Trend is decreasing) 
1 Analytes have at least one exceedance (except fuels), at least four results, and less than 50 percent ND results 
2 18 AAC 75. Table C Groundwater Human Health Cleanup Levels (ADEC 2020b) 
* 95 percent upper confidence level of the mean is calculated for the most recent eight results 
n = number of results 
S = Mann-Kendall sum of signs 
COV = Mann-Kendall covariance; stable if less than 1, no trend if greater than 1 and 1-alpha less than 0.90 
1-alpha = significance level; must be greater than 0.95 (95 percent) to conclusively identify a trend 
For definitions, refer to the Acronyms and Abbreviations section. 

Geometric (lognormal) regression plots for those wells statistically demonstrating a decreasing 

trend would normally be used to quantitatively analyze attenuation of groundwater 

contaminants at the MAW site. However, the only well and contaminant that showed a decrease 

was DRO in MW-3 and none of the available data showed an exceedance of the GCL at this 

location; therefore, a regression plot for this location would not be useful and is not presented. 

Results of the Mann-Kendall analysis for other contaminants at other wells were generally 

stable, except for EDC at MW-8 and EDB at MW-10, for which no trends were observed, and 

DRO at MW-10, which exhibited an increasing trend. 

The exact cause for the overall increase in DRO concentrations at MW-10 is most likely related 

to biodegradation of DRO upgradient of the well that is migrating to the well. As residual DRO 

contamination from former leaking USTs and spills upgradient of MW-10 continues to weather 

to water-soluble polar byproducts (i.e., organic acids, alcohols, and phenols), which are detected 

as DRO via analytical method AK102, concentrations can reach levels above published 

solubilities (Alaska Statement of Cooperation Working Group [ASCWG] 2006). Published 

solubilities of DRO (1,000 to 5,000 µg/L) are below the concentrations observed between 2012 
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and 2020 (up to 14,800 µg/L), suggesting that these soluble DRO fractions must be present in 

the subsurface and driving the increasing concentrations. This idea is supported by the fact that 

no free product was observed in MW-10 in 2020 and concentrations were an order of magnitude 

greater than solubility. 

Another possible contributor to increasing DRO concentrations at MW-10 could be overland 

flow or runoff from surface releases from vehicles, equipment, or materials parked or stored 

over or adjacent to the well. In 2020, a trailer was observed parked over MW-10 and a pallet of 

foam sealant with nearby surface staining was observed south of the well (Photograph No. 1, 

Appendix B). The surface surrounding MW-10 is paved and the pattern of the staining did not 

indicate flow toward the monitoring well or ponding of surface water at the well. Additionally, 

the rubber seal on the flushmount monitoring well appeared to be intact and functional. 

Although it is plausible that contaminants could have been introduced from the stained area, 

additional characterization of the stored foam sealant and sampling of the stained area would 

be necessary to determine if these are sources of DRO. 
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6.0 CONCEPTUAL SITE MODEL 

The CSM scoping and graphic forms were updated for the MAW site based on 2020 

groundwater monitoring results (Appendix I). 

Leaks and spills from historical USTs directly to subsurface soil remain the release mechanisms 

for fuel contamination at the site. Impacted media includes subsurface soil and groundwater. 

Complete exposure pathways include incidental soil ingestion, dermal absorption of 

contaminants from soil, inhalation of fugitive dust, dermal absorption of contaminants in 

groundwater, and inhalation of outdoor air by potential future commercial, industrial, and/or 

construction workers, site employees, site visitors, and/or trespassers. Inhalation of indoor air 

by current and future commercial, industrial, and/or construction workers, site employees, and 

site visitors or trespassers is also considered a complete pathway since contaminated soil 

remains in situ adjacent to the warehouse. 

The site is currently paved with contamination present in groundwater and in soil at the 

groundwater interface (approximately 10 feet bgs). As a result, incidental soil ingestion, dermal 

absorption of contaminants from soil (i.e., naphthalene and 1-methylnaphthalene), inhalation 

of fugitive dust, and dermal absorption of contaminants in groundwater (i.e., naphthalene) 

would only become possible given future construction work at the site that disturbs pavement 

and exposes the subsurface. There are currently no plans for construction at the site. Exposure 

to volatile contamination via inhalation of outdoor air is possible but unlikely at present, given 

the depth to contamination in soil and groundwater. This exposure scenario becomes more 

likely in the case of future construction. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

The following paragraphs present conclusions and recommendations for the MAW site based 

on historical analytical results, results of the 2020 monitoring event, and based on the Mann-

Kendall analysis of historical data. 

7.1 CONCLUSIONS 

Results of the sampling event indicated the presence of the following contaminants at 

concentrations exceeding the ADEC GCLs in the specified monitoring wells: 

• GRO, naphthalene, 1,2,4-TMB, EDB, benzene, ethylbenzene, and xylenes (total) in MW-8 
and MW-10 

• DRO in MW-10 and MW-17 

• 1-Methylnaphthalene and 2-methylnaphthalene in MW-10 

• Manganese in MW-8, MW-10, and MW-12. 

Groundwater at monitoring well MW-10 remains the most contaminated based on number of 

contaminants detected and the magnitude of those contaminant concentrations. Geographically, 

the number contamination at the MAW site is greatest at MW-10, which is closest to the 

historical USTs, and at MW-8, downgradient from MW-10 (Figure A-2). Contaminant 

concentrations decrease with distance downgradient and away from the center of the site and 

the historical locations of these former USTs. However, the plume appears to be stable based 

on the time-series analyses and historical data. 

Based on the 2020 Mann-Kendall analysis the following trends were concluded: 

• MW-3: DRO was shown to be decreasing (although it has never been detected above GCL 
at this location). 

• MW-10: DRO was shown to be increasing. 

• All other analyzed wells and analytes displayed a stable trend or showed no trend at all. 

The increasing DRO concentrations at MW-10 are most likely due to increased solubility of 

weathered biodegradation byproducts of residual DRO upgradient of the well, as evidenced by 
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the concentrations well above published solubility values for DRO and absence of free product 

(ASCWG 2006). However, surface spills and leaks could introduce contamination to MW-10 

if a proper seal on the well is not maintained and if equipment and materials continue to be 

stored on and adjacent to the well. 

Genetic analysis of four wells (MW-5, MW-8, MW-10, and MW-12) showed population 

concentration of microbes and gene pathways responsible for biodegradation are viable and 

seem to be consistent with past findings at this site. The genetic results likely show that the 

remedial injections for continued biodegradation of contaminants are helping keep the plume 

stable and may promote hydrocarbon degradation with future nutrient injections. 

MNA parameter trends found in historical data support the benefit of continued nutrient 

injections (DOT&PF 2018). The results 2020 ORP measurements indicate a reducing 

environment within the contaminant plume area, and results for soluble manganese, ferrous 

iron, and sulfate suggest active anaerobic biodegradation of contaminants may be occurring. In 

addition, concentrations of phosphorus and nitrate/nitrite observed in 2020, when compared to 

the corresponding 2018 target concentrations from the nutrient solution injections, support that 

the microbial community may be using the nutrients for hydrocarbon degradation. After 

injections are concluded in Spring of 2022, MNA parameter trends can be more specifically 

addressed to note whether the nutrient solutions are continuing to enhance microbial activity as 

desired. 

7.2 RECOMMENDATIONS 

The following actions are recommended for the MAW site: 

• Continue biennial sampling for GRO, DRO, RRO, VOCs, and PAHs and continue nutrient 
injection of the FAI MAW monitoring well network in coordination with the ADEC. 
Biennial injection and monitoring of groundwater should continue until the ADEC 
determines it is no longer necessary based on results of sampling activities. The delayed 
nutrient injection is rescheduled for Spring of 2022. After Spring 2022, groundwater 
monitoring, including sampling and nutrient injection should occur in Fall of 2022. 
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• For EDB, continue analyzing sample via EPA Method 8260D SIM to obtain LODs in ND 
samples that do not exceed the ADEC GCLs. 

• Continue the frequency of injection for remediation. Results are mostly stable, showing no 
significant decrease in contaminant trends; therefore, the sufficiency of the frequency 
should be re-evaluated as more injections are completed and more data becomes available. 

• Continue analyzing the trends in contaminant concentration data, and conduct geometric 
regression when trends are decreasing to predict the start of attainment and the year 
remediation goals will be met. 

• Ensure that vehicles, equipment, and materials that could introduce contamination to 
groundwater are stored away from flushmount monitoring wells and in secondary 
containment as appropriate. 

• Remove any staining from pavement adjacent to monitoring wells so that these are not a 
continued potential source of pollution. Be sure to properly containerize and dispose of 
washwater generated during stain removal. 
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DIRECTION

(WNW, Gradient = 0.001)

Analyte Result (ug/L)
GRO 29,000

DRO 14,800

RRO 1,300

1-Methylnaphthalene 118

2-Methylnaphthalene 165

1,2,4-TMB 1,650

1,3,5-TMB 426

Benzene 824

EDB 4.51

Ethylbenzene 947

Naphthalene 463

Toluene 4,960

Xylenes 8,200

Manganese 5,600

MW-10**

Analyte Result (ug/L)
DRO 3,050

RRO 3,620

MW-17

Analyte GCL* (ug/L)
GRO 2200
DRO 1500
RRO 1100

1-Methylnaphthalene 11
2-Methylnaphthalene 36

1,2-Dichloroethane 1.7
1,2,4-TMB 56
1,3,5-TMB 60
Benzene 4.6

EDB 0.075
Ethylbenzene 15
Naphthalene 1.7

Toluene 1100
Xylenes 190

EDB 0.075
Manganese 430

Analyte Result (ug/L)
Manganese 2,990

MW-12

Analyte Result (ug/L)
GRO 2,390

1,2,4-TMB 153

1,2-Dichloroethane 3

Benzene 393

Ethylbenzene 196

Naphthalene 72

Xylenes 370

Manganese 3,910

MW-8
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PHOTOGRAPH LOG 
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Photo Number Page 

Photo No. 1 – 15 December 2020 Location of well MW-10 under a trailer at the 
MarkAir Warehouse site prior to sampling. Well is located in the 
disturbed snow area. View facing north. ........................................................ B-1 

Photo No. 2 – 15 December 2020 MW-10 located under a trailer at the MarkAir 
Warehouse site prior to sampling. View facing southwest. ........................... B-2 

Photo No. 3 – 16 December 2020 Well monitoring setup with a YSI, turbidity meter, 
and a bladder pump inside an ice fishing tent to prevent freezing of 
groundwater during sampling. View facing southeast. .................................. B-3 

Photo No. 4 – 16 December 2020 Project Manager G. Wade (Jacobs) records 
groundwater parameters inside the temporary ice fishing tent with a 
portable heater to keep equipment warm. View facing southwest................. B-4 
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2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, 
Fairbanks, Alaska 
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Photo No. 1 – 15 December 2020 

Location of well MW-10 under a trailer at the MarkAir Warehouse site prior to sampling. 
Well is located in the disturbed snow area. View facing north. 



2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, 
Fairbanks, Alaska 

 

Photograph Log 
B-2 

 
Photo No. 2 – 15 December 2020 

MW-10 located under a trailer at the MarkAir Warehouse site prior to sampling. View facing 
southwest. 



2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, 
Fairbanks, Alaska 

 

Photograph Log 
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Photo No. 3 – 16 December 2020 

Well monitoring setup with a YSI, turbidity meter, and a bladder pump inside an ice fishing 
tent to prevent freezing of groundwater during sampling. View facing southeast. 



2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, 
Fairbanks, Alaska 

 

Photograph Log 
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Photo No. 4 – 16 December 2020 

Project Manager G. Wade (Jacobs) records groundwater parameters inside the temporary ice 
fishing tent with a portable heater to keep equipment warm. View facing southwest. 
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2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table E-1 2020 and Historical Groundwater Elevations

Monitoring Well  
ID Date Total Depth  

(feet btoc) 
Top of Casing  
Elevation (feet) 

Depth to Water  
(feet btoc) 

Water Table  
Elevation (feet) 

9/9/2010 -- 431.21 -- -- 
9/10/2010 19.49 -- 7.92 423.29
10/18/2010 -- -- 10.19 421.02
11/15/2010 -- -- -- -- 
7/24/2012 -- 431.22 6.71 424.51
9/5/2012 -- -- 8.8 422.42
9/6/2013 -- -- 7.88 423.34

10/11/2016 19.49 431.24 9.24 422
8/28/2018 19.39 -- 6.38 -- 

12/15/2020 19.28 430.94 9.63 421.31
9/9/2010 -- 430.97 -- -- 
9/10/2010 17.09 -- 7.18 423.79
10/18/2010 -- -- 9.64 421.33
11/15/2010 -- -- 10.79 420.18
7/24/2012 -- 430.97 6.4 424.57
9/5/2012 -- -- 8.31 422.66
9/5/2013 -- -- 7.58 423.39
11/7/2013 -- -- 10.46 420.51
10/11/2016 16.99 430.95 8.6 422.35
8/28/2018 16.99 -- 5.96 -- 

12/15/2020 17.00 430.68 9.10 421.58
9/9/2010 -- 432.06 -- -- 
9/10/2010 19.44 -- 8.48 423.58
10/18/2010 -- -- 11.03 421.03
11/15/2010 -- -- 12.15 419.91
7/24/2012 -- 431.74 7.25 424.49
9/5/2012 -- -- 9.36 422.38
9/5/2013 -- -- 8.69 423.05
11/7/2013 -- -- 11.52 420.22
10/11/2016 19.19 431.74 9.73 422.01
8/28/2018 19.09 -- 6.98 -- 

12/15/2020 18.75 431.60 10.36 421.24
9/9/2010 -- 431.1 -- -- 
9/10/2010 17.3 -- 7.55 423.55
10/18/2010 -- -- 10.16 420.94
11/15/2010 -- -- 11.21 419.89
7/24/2012 -- 430.9 6.44 424.46
9/5/2012 -- -- 8.55 422.35
9/5/2013 -- -- 7.81 423.09

10/11/2016 17.05 431.04 9.08 421.96
8/28/2018 16.95 -- 6.34 -- 

12/16/2020 16.58 430.97 9.73 421.24
9/9/2010 -- 432.66 -- -- 
9/10/2010 17.67 -- 9.04 423.62
10/18/2010 -- -- 11.62 421.04
11/15/2010 -- -- 12.82 419.84
7/24/2012 -- 432.59 8.07 424.52
9/5/2012 -- 10.14 422.45
9/5/2013 -- -- 9.33 423.26
9/6/2013 -- 432.49 9.13 423.36
11/7/2013 -- -- 12.56 419.93
10/11/2016 17.50 432.45 10.38 422.07
8/28/2018 17.50 -- 7.69 -- 

12/15/2020 16.70 432.30 10.95 421.35
9/9/2010 -- 430.71 -- -- 
9/10/2010 18.03 -- 7.17 423.54
10/18/2010 -- -- 9.76 420.95
11/15/2010 -- -- 10.83 419.88
7/24/2012 -- 430.6 6.14 424.46
9/5/2012 -- -- 8.26 422.34
9/6/2013 -- -- 7.52 423.08
11/7/2013 -- -- 10.46 420.14
10/11/2016 17.86 430.51 8.55 421.96
8/28/2018 17.86 -- 5.75 -- 

12/16/2020 17.72 430.25 9.01 421.24

MW-3 

MW-5 

MW-8 

MW-9 

MW-10 

MW-12 
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2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table E-1 2020 and Historical Groundwater Elevations

Monitoring Well  
ID Date Total Depth  

(feet btoc) 
Top of Casing  
Elevation (feet) 

Depth to Water  
(feet btoc) 

Water Table  
Elevation (feet) 

 

9/5/2013 14.53 -- 9.16 -- 
10/11/2016 14.36 432.28 10.2 422.08
8/28/2018 14.36 -- 7.4 -- 

12/16/2020 14.45 431.98 10.64 421.34
Notes:
 --  =  Not applicable/data not collected   
btoc   =  below top of casing
For definitions, refer to the Acronyms and Abbreviations section.

MW-17 
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2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table E-2 2020 and Historical Groundwater Sample Analytical Results - Fuels and BTEX (µg/L) 

AK101  AK102 AK103 
GRO DRO RRO 
2,200 1,500 1,100 4.6 1,100 15 190

MW-3 10/13/2004 ND ND -- -- -- -- -- 
MW-3 August 2008 ND [100] 712 -- ND [0.5] ND [2] ND [2] ND [4]
MW-3 9/15/2010 ND [62.0] ND [500] ND [300] ND [0.3] ND [1.24] ND [1.24] ND [1.24] 
MW-3 7/25/2012 ND [62.0] 631 296 J 0.480 J ND [0.620] ND [0.620] ND [1.24] 
MW-3 9/6/2013 ND [62.0] 250 J -- ND [0.3] ND [0.620] ND [0.620] ND [1.86] 
MW-03 11/11/2016 ND [31.0] 237 J ND [147] ND [0.150] ND [0.310] ND [0.310] ND [0.930] 
MW-3 8/28/2018 ND [31.0] 414 J 372 J ND [0.150] ND [0.310] ND [0.310] ND [0.930] 
MW-3 12/15/2020 ND [50] 244 [300] J 361 [250] J 0.19 [0.25] J ND [0.5] ND [0.5] ND [1.5] 
MW-5 August 2008 ND [100] ND [400] -- ND [0.5] ND [2] ND [2] ND [4]
MW-5 9/14/2010 ND [62.0] ND [472] ND [284] ND [0.3] ND [1.24] ND [1.24] ND [1.24] 
MW-5 7/24/2012 ND [62.0] 495 J ND [300] ND [0.3] ND [0.620] ND [0.620] ND [1.24] 
MW-05 11/12/2016 ND [31.0] ND [173] ND [144] ND [0.150] ND [0.310] ND [0.310] ND [0.930] 

MW-205* 11/12/2016 ND [31.0] ND [173] ND [144] ND [0.150] ND [0.310] ND [0.310] ND [0.930] 
MW-5 8/28/2018 ND [31.0] 189 J 174 J ND [0.150] ND [0.310] ND [0.310] ND [0.930] 
MW-5 12/16/2020 ND [50] 235 [294] J 404 [245] J ND [0.25] ND [0.5] ND [0.5] 0.98 [1.5] J
MW-8 10/13/2004 20,900 1,970 -- 3,860 51.7 1,410 4,080

MW-8-WEAVER 9/11/2005 6,800 1,050 -- 1,930 21.8 430 1,200
MW-10* 9/11/2005 8,500 1,150 -- 2,000 22 547 1,480
MW-8 August 2008 2,330 950 -- 584 6.37 108 235.8
MW-8* August 2008 2,290 1,110 -- 633 7.12 121 272.1
MW-8 9/15/2010 1,800 571 J ND [288] 459 3.29 147 269
MW-8 7/25/2012 655 329 J ND [300] 148 1.08 39.2 55.5 J 
MW-8 9/18/2012 6,790 1,240 ND [300] 1,380 25.6 385 1,150
MW-8 10/17/2012 8,720 1,390 ND [300] 1,280 16.9 527 1,784
MW-8 11/15/2012 8,500 2,030 241 J 1,210 45.7 633 2,152
MW-8 9/5/2013 5,990 982 -- 907 46.3 326 1,016
MW-08 11/11/2016 6,570 1,780 ND [144] 2,240 J 9.5 J 467 1,150

MW-208* 11/11/2016 -- -- -- 4,490 J 9.2 J 447 1,110
MW-8 8/28/2018 3,310 1,330 462 J 373 11.8 J 247 859

MW-98* 8/28/2018 3,030 1,040 232 J 363 3.64 J 234 802 B 

MW-98* 8/28/2018 3,030 1,040 232 J 363 3.64 J 234 802 B 

MW-9 12/15/2020 2,390 [250] 1,050 [294] 472 [245] J 393 [1] 7.94 [2.5] 196 [2.5] 370 [7.5] 
MW-9 10/13/2004 -- -- ND 4.58 ND ND ND 

WP-1A* 10/13/2004 -- ND -- 4.49 -- -- -- 
MW-9 9/12/2005 ND 164 -- 0.557 ND ND ND 
MW-9 August 2008 ND [100] ND [400] -- 0.62 ND [2] ND [2] ND [4]
MW-9 9/15/2010 ND [62.0] ND [500] ND [300] 3.7 ND [1.24] ND [1.24] ND [1.24] 
MW-9 7/24/2012 ND [62.0] 484 J ND [300] 2.02 ND [0.620] ND [0.620] ND [1.24] 
MW-9 9/18/2012 47 J 276 J ND [300] 6.71 ND [0.620] ND [0.620] ND [1.24] 
MW-9 10/17/2012 32.4 J 344 J ND [300] 2.83 ND [0.620] ND [0.620] ND [1.24] 
MW-9 11/15/2012 ND [62.0] 718 ND [300] 0.79 ND [0.620] 0.00057 J 1.98 J 
MW-9 9/5/2013 ND [62.0] 329 J -- 1.83 ND [0.620] ND [0.620] ND [1.86] 
MW-09 11/11/2016 56.3 J 208 J ND [147] 3.44 ND [0.310] ND [0.310] ND [0.930] 
MW-9 8/28/2018 ND [31.0] 241 J 202 J ND [0.150] ND [0.310] ND [0.310] ND [0.930] 
MW-9 12/16/2020 ND [50] 412 [334] J 438 [278] J ND [0.25] 0.37 [0.5] J ND [0.5] 1.22 [1.5] J

Alaska Methods BTEX EPA Method SW8021 or SW8260 

Well ID Date Sampled Benzene Toluene Ethylbenzene Xylenes Sample ID

ADEC Groundwater Cleanup LevelsA (µg/L)

MW-3 

MW-5 

MW-8 

MW-9 
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2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table E-2 2020 and Historical Groundwater Sample Analytical Results - Fuels and BTEX (µg/L) 

AK101  AK102 AK103 
GRO DRO RRO 
2,200 1,500 1,100 4.6 1,100 15 190

Alaska Methods BTEX EPA Method SW8021 or SW8260 

Well ID Date Sampled Benzene Toluene Ethylbenzene Xylenes Sample ID

ADEC Groundwater Cleanup LevelsA (µg/L)
MW-10 September 2008 42,900 5,150 -- 3,450 12,300 1,710 9,860
MW-10 9/15/2010 3,750 1,100 ND [300] 185 ND [0.620] 362 485
MW-10 7/25/2012 1,550 886 ND [300] 25.4 B 73 68.2 349

MW-910* 7/25/2012 -- 23.2 78.7 63 337
MW-10 9/18/2012 33,600 4,030 ND [300] 1,320 6,610 1,050 6,580
MW-10 10/17/2012 28,100 6,120 ND [300] 752 4,420 963 5,970
MW-10 11/15/2012 34,400 8,560 4,480 978 6,970 1,450 8,570
MW-10 9/5/2013 16,700 5,140 -- 735 1,920 571 3,660
MW-10 10/11/2016 19,900 5,290 ND [153] 1,060 4,570 665 6,420
MW-10 8/28/2018 32,600 8,360 731 1,610 5,140 B 872 B 8,250 B 

MW-10 12/15/2020 28,400 [2,500] 14,800 [300] 1,300 [250] 809 [2] 4,940 [25] 941 [5] 8,090 [75] 
MW-10A* 12/15/2020 29,000 [2,500] 14,400 [326] 1,200 [272] 824 [2] 4,960 [25] 947 [5] 8,200 [75] 
MW-12 September 2008 321 520 -- 109 6.57 15.3 25.2
MW-12* September 2008 331 446 -- 113 1.25 14.8 20.5
MW-12 9/15/2010 43.9 J 295 J ND [268] 2.74 ND [1.24] ND [1.24] 1.98 J 

MW-912 * 9/15/2010 ND [62.0] 464 J ND [292] 2.68 ND [1.24] ND [1.24] ND [1.24] 
MW-12 7/25/2012 170 399 J ND [300] 56 ND [0.620] ND [0.620] 13.9

MW-912 * 7/25/2012 176 200 J ND [300] 56.2 ND [0.620] ND [0.310] 14.9
MW-12 9/18/2012 382 326 J ND [300] 104 0.48 J 14.2 48.1

MW-22 * 9/18/2012 361 283 J ND [300] 101 0.45 J 13.3 45.2
MW-12 10/17/2012 391 685 264 J 110 ND [0.620] 6.92 39.7

MW-22 * 10/17/2012 440 469 J ND [300] 128 ND [0.620] 9.3 48.1
MW-12 11/15/2012 505 1030 ND [300] 145 0.34 J 11.1 50.1 J 

MW-22 * 11/15/2012 452 907 ND [300] 133 ND [0.620] 9.79 44.89 J 
MW-12 9/5/2013 80.4 J 240 J -- 22.4 ND [0.620] ND [0.620] 2.49 J 

MW-99 * 9/5/2013 110 322 J -- 30.5 ND [0.620] 0.31 J 2.81 J 
MW-12 10/11/2016 70.1 J 243 J ND [153] 4.01 ND [0.310] 0.85 J 8.46

MW-212* 10/11/2016 57.5 J 284 J ND [150] 3.63 ND [0.310] 0.71 7.03
MW-12 8/28/2018 ND [31.0] 387 J 232 J ND [0.150] ND [0.310] ND [0.310] ND [0.930] 
MW-12 12/16/2020 36.4 [50] J 603 [319] J 350 [266] J 1.7 [0.25] 1.06 [0.5] 0.42 [0.5] J 4.71 [1.5] 
MW-17 8/6/2012 ND [62.0] 2,110 245 J 0.230 J ND [0.620] 0.310 J 0.390 J 
MW-17 9/18/2012 ND [62.0] 4,900 956 ND [0.30] ND [0.620] ND [0.620] ND [1.24] 
MW-17 10/17/2012 ND [62.0] 4,920 1,650 ND [0.30] ND [0.620] ND [0.620] ND [1.24] 
MW-17 11/15/2012 146 5,200 1,290 1.39 11.7 3.98 29.5
MW-17 9/5/2013 ND [62.0] 4,960 -- ND [0.30] ND [0.620] ND [0.620] ND [1.86] 
MW-17 10/11/2016 ND [31.0] 1,900 543 ND [0.150] ND [0.310] ND [0.310] ND [0.930] 
MW-17 8/28/2018 ND [31.0] 3,580 956 ND [0.150] 0.758 J 0.451 J 3.81
MW-17 12/16/2020 ND [50] 3,050 [313] 3,620 [261] ND [0.25] 0.34 [0.5] J ND [0.5] 1.16 [1.5] J

MW-17A* 12/16/2020 -- -- -- ND [0.25] 0.34 [0.5] J ND [0.5] 1.08 [1.5] J
Notes: Abbreviations: 
A ADEC Groundwater Cleanup Levels (18 AAC 75, Table C) (ADEC 2021).      µg/L  =  micrograms per liter 
B Reported result is from the SW8260 analysis because the result was greater than the SW8021 results ADEC =  Alaska Department of Environmental Conservation                         
 and GCL = groundwater cleanup level
* Sample is a field duplicate of the preceding sample with the same date. BTEX =  benzene, toluene, ethylbenzene and xylenes                                 
 -- Sample not analyzed for this contaminant. DRO =  diesel-range organics                                    
J =  Result is an estimated value because it was greater than the method detection limit but less than the LOQ. EPA =  U.S. Environmental Protection Agency                                
Bold = Result exceeds the ADEC GCLs. GRO =  gasoline-range organics 
Italics = Result is from 2020 sampling event. LOD =  limit of detection 
Historical values taken from prior groundwater monitoring report (DOT&PF 2018). LOQ =  limit of quanititation

ND =  nondetect 
RRO =  residual-range organics 

--                     -- 

MW-12 

MW-17 

MW-10 
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2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table E-3 2020 and Historical Groundwater Analytical Results - Volatile Organic Compounds (µg/L)

Well ID Sample ID Date Sampled EDBB MEK 1,2-Dichlorobenzene EDC 1,2,4-TMB 1,3,5-TMB 4-Isopropyltoluene n-Butylbenzene sec-
Butylbenzene tert-Butylbenzene Chloromethane Chloroform Dichlorodifluoromethane Trichlorofluoromethane Isopropylbenzene 

(Cumene) Naphthalene Propylbenzene

0.075 5600 300 1.7 56 60 N/A 1,000 2,000 690 190 2.2 200 5200 450 1.7 660

MW-3 10/13/2004 ND [1.00] ND [10] ND [1.00] ND [1.00] ND [1.00] ND [1.00] ND [1.00] ND [1.00] ND [1.00] ND [1.00] ND [5.00] ND [1.00] ND [1.00] ND [1.00] ND [1.00] ND [1.00] ND [1.00] 
MW-3 9/15/2010C -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
MW-3 12/15/2020 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
MW-5 9/14/2010C -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
MW-5 12/15/2020 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
MW-8 10/13/2004 0.543 16.2 ND [1.00] 32.4 916 229 23.5 32 ND [1.00] 5 ND [5.00] ND [1.00] ND [1.00] ND [1.00] 102 318 153

MW-8-WEAVER 9/11/2005 ND [1.00] ND [10] ND [1.00] ND [0.500] 491 127 3.79 5.47 6.4 2.34 ND [1.00] ND [1.00] 1.1 ND [1.00] 58.8 108 84.5
MW-10 * 9/11/2005 ND [1.00] ND [10] ND [1.00] ND [0.500] 503 134 3.74 5.52 6.38 2.31 ND [1.00] ND [1.00] 1.15 ND [1.00] 52.4 125 89.5

MW-8 August 2008 ND [1.00] -- -- 4.92 75.4 15.9 3.41 2.06 1.65 ND [1.00] -- -- 2.07 J ND [1.00] 15.3 29.9 21.3
MW-8 * August 2008 ND [1.00] -- -- 5.12 80.8 17.7 3.64 2.59 1.81 ND [1.00] -- -- 2.24 J ND [1.00] 16.3 33.9 22.8
MW-8 9/15/2010 ND [0.0184] ND [6.20] 0.320 J 3.01 109 15.6 3.84 3.22 2.23 1.09 0.860 J ND [0.600] 2.07 ND [.620] 19.2 43.3 32.3
MW-8 9/5/2013 ND [0.620] ND [6.20] ND [0.620] 5.92 418 104 13.9 11 5.96 2.57 ND [.620] ND [0.600] 0.600 J ND [.620] 51.8 135 67

MW-89 * 9/5/2013 ND [0.620] ND [6.20] ND [0.620] 5.76 447 117 15 12.1 6.35 2.7 ND [.620] ND [0.600] 0.590 J ND [.620] 55.1 133 77
MW-08 10/11/2016 0.2 ND [50.0] ND [5.00] 10 470 171 20.3 ND [5.00] 10.9 ND [5.00] ND [5.00] ND [5.00] ND [5.00] ND [5.00] 79.6 182 120

MW-208* 10/11/2016 0.2 ND [50.0] ND [5.00] 10.4 472 172 21.3 ND [5.00] 11.6 ND [5.00] ND [5.00] ND [5.00] ND [5.00] ND [5.00] 80.1 191 121
MW-8 8/28/2018 ND [0.014] ND [0.310] ND [0.310] 2.4 311 85 10.3 ND [0.310] 4.54 1.87 ND [0.310] ND [0.310] ND [0.310] ND [0.310] 35.6 94 64.1

MW-98* 8/28/2018 ND [0.014] ND [0.310] ND [0.310] 2.35 330 91 10.9 ND [0.310] 4.76 ND [0.310] ND [0.310] ND [0.310] ND [0.310] ND [0.310] 36.5 98 68.4
MW-8 12/15/2020 ND [0.0125] E ND [25] ND [2.5] 3.04 [1.25] 153 [2.5] 39.7 [2.5] 7.87 [2.5] ND [2.5] 4.22 [2.5] J 1.95 [2.5] J ND [2.5] ND [2.5] E ND [2.5] ND [2.5] 35.3 [2.5] 72.3 [2.5] 53.4 [2.5] 
MW-9 10/13/2004C -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

WP-1A * 10/13/2004C -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
MW-9 9/15/2010C -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
MW-9 12/16/2020 ND [0.0025] -- -- ND [0.25] -- -- -- -- -- -- -- -- -- -- -- -- -- 

MW-10 September 2008 79.3 J -- -- ND [0.500] 1790 535 64 47.8 24.8 6.54 -- -- 1.23 J ND [1.00] 120 568 220
MW-10 9/15/2010 0.854 ND [6.20] ND [0.620] ND [0.300] 3.23 9.86 0.940 J ND [0.620] 0.620 J ND [0.620] 0.670 J ND [0.600] ND [0.620] ND [.620] 20.7 2.51 5.12
MW-10 7/25/2012 0.211 ND [6.20] ND [0.620] ND [0.300] 117 39.8 7.84 6.56 3.41 0.950 J 1.04 ND [0.600] 1.44 ND [0.620] 11.6 38.1 20.5
MW-910 7/25/2012 0.183 ND [6.20] ND [0.620] ND [0.300] 120 30.8 2.04 5.19 2.62 0.800 J 0.540 J ND [0.600] 1.51 ND [0.620] 9.41 30.3 16.2
MW-10 9/6/2013 11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

MW-109 * 9/6/2013 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
MW-10 10/11/2016 18 ND [5.00] ND [0.500] ND [0.25] 1,250 294 17.9 ND [0.500] 21.5 ND [0.500] ND [0.500] ND [0.500] ND [0.500] 1.61 64.8 302 123
MW-10 8/28/2018 12 ND [31.0] ND [3.10] ND [1.50] 1,700 460 60.3 ND [3.10] 18.9 ND [3.10] ND [3.10] ND [3.10] ND [3.10] ND [3.10] 79.5 436 151
MW-10 12/15/2020 3.8 [0.025] ND [50] ND [5] ND [2.5] E 1,640 [5] 424 [5] 12.2 [5] ND [5] 18.7 [5] 6.15 [5] J ND [5] ND [5] E ND [5] ND [5] 83.7 [5] 454 [5] 146 [5] 

MW-10A * 12/15/2020 3.89 [0.025] ND [50] ND [5] ND [2.5] E 1,650 [5] 426 [5] 12.4 [5] ND [5] 19.6 [5] 6.18 [5] J ND [5] ND [5] E ND [5] ND [5] 83.2 [5] 463 [5] 145 [5] 
MW-12 September 2008 ND [1.00] -- -- 1.68 13.8 6.05 2.47 ND [1.00] ND [1.00] ND [1.00] -- -- 1.79 J ND [1.00] 4.69 8.04 3.86

MW-12 * September 2008 ND [1.00] -- -- 1.7 12.9 4.29 1.96 ND [1.00] ND [1.00] ND [1.00] -- -- 1.74 J ND [1.00] 4.47 ND [2.00] 4.13
MW-12 9/15/2010 ND [0.0196] ND [6.20] 0.320 J 0.83 1.12 ND [0.620] 0.740 J ND [0.620] 0.570 J 0.480 J ND [0.620] ND [0.600] 2.21 ND [.620] 1.86 ND [1.24] 0.440 J 

MW-912 * 9/15/2010C -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
MW-12 12/16/2020 ND [0.0025] -- -- 0.378 [0.25] J -- -- -- -- -- -- -- -- -- -- -- -- -- 
MW-17 12/16/2020 ND [0.0025] -- -- ND [0.25] -- -- -- -- -- -- -- -- -- -- -- -- -- 

MW-17A * 12/16/2020 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

Notes:                                          Abbreviations: 
A ADEC Groundwater Cleanup Levels (18 AAC 75, Table C) (ADEC 2021).                                                                                       AAC =  Alaska Administrative Code                            LOQ =  limit of quantiation 
B The maximum detected concentration using EPA Method SW8260, 504.1, or 8011 was reported per the 2018 groundwater monitoring report (DOT&PF) ADEC =  Alaska Department of Environmental Conservation            MEK = 2-butanone
C Sample was not analyzed for VOCs by Method 8260.                                                                              EDB =  1,2-dibromoethane ND =  nondetect
E = The result was nondetect and the LOD exceeds the GCL EDC =  1,2-dichloroethane RRO =  residual-range organics 
J = The result is an estimated value because it was greater than the method detection limit but less than the LOQ EPA =  U.S. Environmental Protection Agency TMB = trimethylbenzene
 -- = Sample was not analyzed for the contaminant GCL =  groundwater cleanup leve VOC =  volatile organic compound   
* = Sample is a duplicate of preceding sample.         LOD =  limit of detection µg/L =  micrograms per liter 
[ ] = The laborartory LOQ is presented in brackets for ND results using Method 504.1 and for pre-2010 ND results; the LOD is presented in brackets for all other ND and detected results
Bold = Result exceeds ADEC GCLs.                                                  
Italic  = Result is from the 2020 sampling event.
VOC results that are not presented in this table were not detected in groundwater samples.      

MW-10 

MW-12 

MW-17

ADEC GCLA (µg/L)
Monitoring Well MW-2 Removed on September 13, 2013 

MW-3 

MW-5 

MW-8 

MW-9 
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2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table E-4 2020 and Historical 2018 Groundwater Sample Analytical Results - Polycyclic Aromatic Hydrocarbons (µg/L)

Location ID:
Sample ID:

Sample Date:
MW-8 

8/28/2018 
MW-98* 

8/28/2018        

MW8
20MAW-MW8-GW

12/15/2020 
MW-10 

8/28/2018

MW10
20MAW-MW10-GW

12/15/2020 

MW10*
20MAW-MW10-GWA

12/15/2020

Method Analyte ADEC GCLA (µg/L)

SW8270D SIM LV (PAH) 1-Methylnaphthalene 11 10.6 9.6 9.38 [0.0284] 86.9 99.3 [0.481] 118 [0.505] 
SW8270D SIM LV (PAH) 2-Methylnaphthalene 36 8.63 7.37 7.09 [0.0284] 115 137 [0.481] 165 [0.505] 
SW8270D SIM LV (PAH) Acenaphthene 530 0.0598 0.0583 0.0401 [0.0284] J 0.439 ND [0.024] ND [0.0252] 
SW8270D SIM LV (PAH) Acenaphthylene 260 ND [0.0142]  ND [0.0152]  ND [0.0284] ND [0.0147]  ND [0.024] ND [0.0252] 
SW8270D SIM LV (PAH) Anthracene 43 ND [0.0142]  ND [0.0152]  ND [0.0284] ND [0.0147]  ND [0.024] ND [0.0252] 
SW8270D SIM LV (PAH) Benzo(a)anthracene 0.3 ND [0.0142]  ND [0.0152]  ND [0.0284] ND [0.0147]  ND [0.024] ND [0.0252] 

SW8270D SIM LV (PAH) Benzo(a)pyrene 0.25 ND [0.00585]  ND [0.00630]  ND [0.0114] ND [0.00608]  ND [0.0096] ND [0.0101] 
SW8270D SIM LV (PAH) Benzo(b)fluoranthene 2.5 ND [0.0142]  ND [0.0152]  ND [0.0284] ND [0.0147]  ND [0.024] ND [0.0252] 
SW8270D SIM LV (PAH) Benzo(g,h,i)perylene 0.26 ND [0.0142]  ND [0.0152]  ND [0.0284] ND [0.0147]  ND [0.024] ND [0.0252] 
SW8270D SIM LV (PAH) Benzo(k)fluoranthene 0.8 ND [0.0142]  ND [0.0152]  ND [0.0284] ND [0.0147]  ND [0.024] ND [0.0252] 
SW8270D SIM LV (PAH) Chrysene 2 ND [0.0142]  ND [0.0152]  ND [0.0284] ND [0.0147]  ND [0.024] ND [0.0252] 

SW8270D SIM LV (PAH) Dibenzo(a,h)anthracene 0.25 ND [0.00585]  ND [0.00630]  ND [0.0114] ND [0.00608]  ND [0.0096] ND [0.0101] 
SW8270D SIM LV (PAH) Fluoranthene 260 0.0308 J ND [0.0152]  ND [0.0284] ND [0.0147]  ND [0.024] ND [0.0252] 
SW8270D SIM LV (PAH) Fluorene 290 ND [0.0142]  ND [0.0152]  ND [0.0284] 0.588 0.938 [0.024] 0.82 [0.0252] 
SW8270D SIM LV (PAH) Indeno(1,2,3-cd)pyrene 0.19 ND [0.0142]  ND [0.0152]  ND [0.0284] ND [0.0147]  ND [0.024] ND [0.0252] 

SW8260D Naphthalene 1.7 49.6 49.1 72.3 [2.5] 230 454 [5] 463 [5] 
SW8270D SIM LV (PAH) Phenanthrene 170 0.0267 J ND [0.0152]  0.0225 [0.0284] J 0.154 0.273 [0.024] 0.255 [0.0252] 
SW8270D SIM LV (PAH) Pyrene 120 0.0253 J ND [0.0152]  ND [0.0284] ND [0.0147]  0.0204 [0.024] J 0.0202 [0.0252] J

Notes: Abbreviations: 
Bold = Result exceeds ADEC GCL.                                                   AAC  = Alaska Administrative Code
A = ADEC Groundwater Cleanup Lev    ADEC  = Alaska Department of Environmental Conservation
[ ] = The laboratory LOD is presented in brackets for ND results GCL  = groundwater cleanup level
* = Sample is a field duplicate of sample taken on the same date LOD  = limit of detection
J =  = Result is an estimated value gre LOQ LOQ  = limit of quantitation
2020 results are from this study (Jacobs); 2018 results are from groundwater monitoring report (DOT&PF 2018 ND  = nondetect
For other definitions, refer to the Acronyms and Abbreviations section PAH  = polycyclic aromatic hydrocarbons

µg/L  = microgram(s) per liter 

EPA Method 8270 SIM LV (PAH) 
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2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table E-5 2020 Groundwater Sample Microbial Analysis Genetic Results (cells/mL)

Summary of the QuantArray-Petro results  
Well Location:  MW-5 MW-8 MW-10 MW-12
Sample Date: 12/16/2020 12/15/2020 12/15/2020 12/16/2020 

Toluene/Benzene Dioxygenase (TOD) ND [4.50] ND [5.00] 24.3 ND [5.00]
Phenol Hydroxylase (PHE)  ND [4.50] 5,070 47,100 22,800
Toluene 2 Monooxygenase/Phenol Hydroxylase (RDEG) ND [4.50] 2,700 93,400 ND [5.00]
Toluene Ring Hydroxylating Monooxygenases (RMO) ND [4.50] 7,170 50,900 117
Xylene/Toluene Monooxygenase (TOL) ND [4.50] ND [5.00] ND [7.10] ND [5.00]
Ethylbenzene/Isopropylbenzene Dioxygenase (EDO) ND [4.50] ND [5.00] ND [7.10] ND [5.00]
Biphenyl/Isopropylbenzene Dioxygenase (BPH4) ND [4.50] ND [5.00] ND [7.10] ND [5.00]
Methylibium petroleiphilum PM1 (PM1) ND [4.50] ND [5.00] ND [7.10] ND [5.00]
TBA Monooxygenase (TBA) ND [4.50] ND [5.00] ND [7.10] ND [5.00]

Naphthalene Dioxygenase (NAH) ND [4.50] 5.80 ND [7.10] ND [5.00]
Naphthalene-inducible Dioxygenase (NidA) ND [4.50] 39.9 ND [7.10] ND [5.00]
Phenanthrene Dioxygenase (PHN) ND [4.50] ND [5.00] ND [7.10] ND [5.00]
Alkane Monooxygenase (ALK) ND [4.50] ND [5.00] ND [7.10] ND [5.00]
Alkane Monooxygenase (ALMA) ND [4.50] ND [5.00] ND [7.10] ND [5.00]

Benzoyl Coenzyme A Reductase (BCR) 213 2,120 937 1,580
Benzylsuccinate Synthase (BSS) 82 6,400 11,700 380
Benzene Carboxylase (ABC) ND [4.50] ND [5.00] ND [7.10] ND [5.00]

Naphthylmethylsuccinate Synthase (MNSSA) ND [4.50] 5,160 1,330 886
Naphthalene Carboxylase (ANC) ND [4.50] ND [5.00] ND [7.10] ND [5.00]
Alkylsuccinate Synthase (ASSA) ND [4.50] 39 165 686

Total Eubacteria (EBAC) 439,000 2,870,000 36,300,000 1,010,000
Sulfate Reducing Bacteria (APS) 3,490 52,900 40,900 45,400
Notes: Abbreviations:
Bold results are above detection limits for ease of viewing BTEX   =  benzene, toluene, ethylbenzene, and xylenes
[  ]  LOD is presented in brackets for ND results. LOD = limit of detection
See Appendix F Genetic Results for detailed charts, tables, and explanations  mL   =  milliliters

MTBE   =  methyl-t-butyl ether
ND  = nondetect

PAHs   =  polycyclic aromatic hydrocarbons

Aerobic BTEX and MTBE                                                                                                                                                                  

Aerobic PAHs and Alkanes

Anaerobic BTEX

Anaerobic PAHs and Alkanes

Other (Bacteria)

Page 1 of 1



 

 

Appendix F  
Data Quality Assessment



 

 

Attachment F-1  

Analytical Results Tables, ADEC Data Review Checklists, and Laboratory Reports 



2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table F-1.1 - 2020 MarkAir Warehouse Groundwater Monitoring Sample Summary

Site CoC Number Laboratory Laboratory
SDG Sample ID Location ID Collection

Date
Collection

Time Sampler Qty Container
Type

Container
Volume Preservation Matrix Analytical

Method QC Type TAT 
(days) Notes

ADOT MAW 20ADOT-MAW01 Microbial Insights 096RL 20MAW-MW8-GW MW8 15-Dec-20 1036 GW/KS 1 Poly, Bio-Flo Filters 50mL <6°C GW QuantArray Petro 14 Day Volume Filtered: 1L
ADOT MAW 20ADOT-MAW01 Microbial Insights 096RL 20MAW-MW12-GW MW12 16-Dec-20 0945 GW/KS 1 Poly, Bio-Flo Filters 50mL <6°C GW QuantArray Petro 14 Day Volume Filtered: 1L
ADOT MAW 20ADOT-MAW02 Microbial Insights 096RL 20MAW-MW5-GW MW5 16-Dec-20 1621 GW/KS 1 Poly, Bio-Flo Filters 50mL <6°C GW QuantArray Petro 14 Day Volume Filtered: 1.1L
ADOT MAW 20ADOT-MAW02 Microbial Insights 096RL 20MAW-MW10-GW MW10 15-Dec-20 1536 GW/KS 2 Poly, Bio-Flo Filters 50mL <6°C GW QuantArray Petro 14 Day Volume Filtered: 0.5, 0.2L
ADOT MAW 20ADOT-MAW03 SGS 1209871 20MAW-MW8-GW MW8 15-Dec-20 1036 GW/KS 15 VOA 40mL <6°C; HCl GW AK101, SW8260, SW8260 SIM, RSK 175 14 Day GRO, VOCs, EDB, Methane
ADOT MAW 20ADOT-MAW04 SGS 1209871 20MAW-MW8-GW MW8 15-Dec-20 1036 GW/KS 2 GA 250mL <6°C; HCl GW AK102/103 14 Day DRO/RRO
ADOT MAW 20ADOT-MAW04 SGS 1209871 20MAW-MW8-GW MW8 15-Dec-20 1036 GW/KS 2 GA 250mL <6°C GW SW8270 SIM 14 Day PAHs
ADOT MAW 20ADOT-MAW04 SGS 1209871 20MAW-MW8-GW MW8 15-Dec-20 1036 GW/KS 1 Poly 125mL HNO3 GW SW6020A 14 Day Fe, Mn
ADOT MAW 20ADOT-MAW04 SGS 1209871 20MAW-MW8-GW MW8 15-Dec-20 1036 GW/KS 1 Poly 60mL <6°C GW EPA 300.0 14 Day Sulfate
ADOT MAW 20ADOT-MAW04 SGS 1209871 20MAW-MW8-GW MW8 15-Dec-20 1036 GW/KS 1 Poly 250mL <6°C, H2SO4 GW SM 4500 NO3-F, SM 4500-B,E 14 Day NO2/NO3, Total Phos
ADOT MAW 20ADOT-MAW04 SGS 1209871 20MAW-MW3-GW MW3 15-Dec-20 1343 GW/KS 3 VOA 40mL <6°C; HCl GW AK101, SW8021 14 Day GRO, BTEX
ADOT MAW 20ADOT-MAW04 SGS 1209871 20MAW-MW3-GW MW3 15-Dec-20 1343 GW/KS 2 GA 250mL <6°C; HCl GW AK102/103 14 Day DRO/RRO
ADOT MAW 20ADOT-MAW03 SGS 1209871 20MAW-MW10-GW MW10 15-Dec-20 1536 GW/KS 12 VOA 40mL <6°C; HCl GW AK101, SW8260, SW8260 SIM, RSK 175 14 Day GRO, VOCs, EDB, Methane
ADOT MAW 20ADOT-MAW04 SGS 1209871 20MAW-MW10-GW MW10 15-Dec-20 1536 GW/KS 2 GA 250mL <6°C; HCl GW AK102/103 14 Day DRO/RRO
ADOT MAW 20ADOT-MAW04 SGS 1209871 20MAW-MW10-GW MW10 15-Dec-20 1536 GW/KS 2 GA 250mL <6°C GW SW8270 SIM 14 Day PAHs
ADOT MAW 20ADOT-MAW04 SGS 1209871 20MAW-MW10-GW MW10 15-Dec-20 1536 GW/KS 1 Poly 125mL HNO3 GW SW6020A 14 Day Fe, Mn
ADOT MAW 20ADOT-MAW04 SGS 1209871 20MAW-MW10-GW MW10 15-Dec-20 1536 GW/KS 1 Poly 60mL <6°C GW EPA 300.0 14 Day Sulfate
ADOT MAW 20ADOT-MAW04 SGS 1209871 20MAW-MW10-GW MW10 15-Dec-20 1536 GW/KS 1 Poly 250mL <6°C, H2SO4 GW SM 4500 NO3-F, SM 4500-B,E 14 Day NO2/NO3, Total Phos
ADOT MAW 20ADOT-MAW03 SGS 1209871 20MAW-MW10-GWA MW10 15-Dec-20 1536 GW/KS 12 VOA 40mL <6°C; HCl GW AK101, SW8260, SW8260 SIM, RSK 175 Dup 14 Day GRO, VOCs, EDB, Methane
ADOT MAW 20ADOT-MAW04 SGS 1209871 20MAW-MW10-GWA MW10 15-Dec-20 1536 GW/KS 2 GA 250mL <6°C; HCl GW AK102/103 Dup 14 Day DRO/RRO
ADOT MAW 20ADOT-MAW04 SGS 1209871 20MAW-MW10-GWA MW10 15-Dec-20 1536 GW/KS 2 GA 250mL <6°C GW SW8270 SIM Dup 14 Day PAHs
ADOT MAW 20ADOT-MAW04 SGS 1209871 20MAW-MW10-GWA MW10 15-Dec-20 1536 GW/KS 1 Poly 125mL HNO3 GW SW6020A Dup 14 Day Fe, Mn
ADOT MAW 20ADOT-MAW04 SGS 1209871 20MAW-MW10-GWA MW10 15-Dec-20 1536 GW/KS 1 Poly 60mL <6°C GW EPA 300.0 Dup 14 Day Sulfate
ADOT MAW 20ADOT-MAW04 SGS 1209871 20MAW-MW10-GWA MW10 15-Dec-20 1536 GW/KS 1 Poly 250mL <6°C, H2SO4 GW SM 4500 NO3-F, SM 4500-B,E Dup 14 Day NO2/NO3, Total Phos
ADOT MAW 20ADOT-MAW03 SGS 1209871 20MAW-TB01 MAW-TB01 15-Dec-20 0800 GW/KS 9 VOA 40mL <6°C; HCl W AK101, SW8260, SW8260 SIM TB 14 Day GRO, VOCs, EDB

ADOT MAW 20ADOT-MAW06 SGS 1209876 20MAW-MW12-GW MW12 16-Dec-20 0945 GW/KS 12 VOA 40mL <6°C; HCl GW AK101, SW8021, SW8260, SW8260 SIM, RSK 175 14 Day GRO, BTEX, 1,2-dichloroethane (EDC) 
Only, EDB, Methane

ADOT MAW 20ADOT-MAW07 SGS 1209876 20MAW-MW12-GW MW12 16-Dec-20 0945 GW/KS 2 GA 250mL <6°C; HCl GW AK102/103 14 Day DRO/RRO
ADOT MAW 20ADOT-MAW07 SGS 1209876 20MAW-MW12-GW MW12 16-Dec-20 0945 GW/KS 1 Poly 125mL HNO3 GW SW6020A 14 Day Fe, Mn
ADOT MAW 20ADOT-MAW07 SGS 1209876 20MAW-MW12-GW MW12 16-Dec-20 0945 GW/KS 1 Poly 60mL <6°C GW EPA 300.0 14 Day Sulfate
ADOT MAW 20ADOT-MAW07 SGS 1209876 20MAW-MW12-GW MW12 16-Dec-20 0945 GW/KS 1 Poly 250mL <6°C, H2SO4 GW SM 4500 NO3-F, SM 4500-B,E 14 Day NO2/NO3, Total Phos
ADOT MAW 20ADOT-MAW06 SGS 1209876 20MAW-MW9-GW MW9 16-Dec-20 1230 GW/KS 9 VOA 40mL <6°C; HCl GW AK101, SW8021, SW8260, SW8260 SIM 14 Day GRO, BTEX, EDC Only, EDB
ADOT MAW 20ADOT-MAW07 SGS 1209876 20MAW-MW9-GW MW9 16-Dec-20 1230 GW/KS 2 GA 250mL <6°C; HCl GW AK102/103 14 Day DRO/RRO
ADOT MAW 20ADOT-MAW06 SGS 1209876 20MAW-MW17-GW MW17 16-Dec-20 1403 GW/KS 9 VOA 40mL <6°C; HCl GW AK101, SW8021, SW8260, SW8260 SIM 14 Day GRO, BTEX, EDC Only, EDB
ADOT MAW 20ADOT-MAW07 SGS 1209876 20MAW-MW17-GW MW17 16-Dec-20 1403 GW/KS 2 GA 250mL <6°C; HCl GW AK102/103 14 Day DRO/RRO
ADOT MAW 20ADOT-MAW06 SGS 1209876 20MAW-MW17-GWA MW17 16-Dec-20 1403 GW/KS 3 VOA 40mL <6°C; HCl GW SW8021 Dup 14 Day BTEX Only
ADOT MAW 20ADOT-MAW06 SGS 1209876 20MAW-MW5-GW MW5 16-Dec-20 1621 GW/KS 6 VOA 40mL <6°C; HCl GW AK101, SW8021, RSK 175 14 Day GRO, BTEX, Methane
ADOT MAW 20ADOT-MAW07 SGS 1209876 20MAW-MW5-GW MW5 16-Dec-20 1621 GW/KS 2 GA 250mL <6°C; HCl GW AK102/103 14 Day DRO/RRO
ADOT MAW 20ADOT-MAW07 SGS 1209876 20MAW-MW5-GW MW5 16-Dec-20 1621 GW/KS 1 Poly 125mL HNO3 GW SW6020A 14 Day Fe, Mn
ADOT MAW 20ADOT-MAW07 SGS 1209876 20MAW-MW5-GW MW5 16-Dec-20 1621 GW/KS 1 Poly 60mL <6°C GW EPA 300.0 14 Day Sulfate
ADOT MAW 20ADOT-MAW07 SGS 1209876 20MAW-MW5-GW MW5 16-Dec-20 1621 GW/KS 1 Poly 250mL <6°C, H2SO4 GW SM 4500 NO3-F, SM 4500-B,E 14 Day NO2/NO3, Total Phos
ADOT MAW 20ADOT-MAW06 SGS 1209876 20MAW-TB02 MAW-TB02 16-Dec-20 0800 GW/KS 9 VOA 40mL <6°C; HCl W AK101, SW8021, SW8260, SW8260 SIM TB 14 Day GRO, BTEX, EDC Only, EDB

ADOT MAW/BFS 20ADOT-BFS01 SGS 1209879 20MAW/BFS-EB MAW/BFS-EB 18-Dec-20 1530 KS 15 VOA 40mL <6°C; HCl GW AK101, SW8260, SW8260 SIM, RSK 175 EB 14 Day GRO, VOCs, EDB, Methane
ADOT MAW/BFS 20ADOT-BFS01 SGS 1209879 20MAW/BFS-EB MAW/BFS-EB 18-Dec-20 1530 KS 2 GA 250mL <6°C; HCl GW AK102/103 EB 14 Day DRO/RRO
ADOT MAW/BFS 20ADOT-BFS01 SGS 1209879 20MAW/BFS-EB MAW/BFS-EB 18-Dec-20 1530 KS 2 GA 250mL <6°C GW SW8270 SIM EB 14 Day PAHs
ADOT MAW/BFS 20ADOT-BFS01 SGS 1209879 20MAW/BFS-EB MAW/BFS-EB 18-Dec-20 1530 KS 1 Poly 125mL HNO3 GW SW6020A EB 14 Day Fe, Mn
ADOT MAW/BFS 20ADOT-BFS01 SGS 1209879 20MAW/BFS-EB MAW/BFS-EB 18-Dec-20 1530 KS 1 Poly 60mL <6°C GW EPA 300.0 EB 14 Day Sulfate

ADOT MAW/BFS 20ADOT-BFS01 SGS 1209879 20MAW/BFS-EB MAW/BFS-EB 18-Dec-20 1530 KS 1 Poly 250mL <6°C, H2SO4 GW SM 4500 NO3-F, SM 4500-B,E EB 14 Day NO2/NO3, Total Phos (Not sampled-
glassware was not available)

ADOT MAW/BFS 20ADOT-BFS01 SGS 1209879 20MAW/BFS-TB01 MAW-TB01 17-Dec-20 0800 GW/KS 9 VOA 40mL <6°C; HCl W AK101, SW8260, SW8260 SIM TB 14 Day GRO, VOCs, EDB

Notes:
°C = degrees celcius

CoC = chain of custody

Dup = field duplicate

GW = groundwater

HCl = hydrochloric acid

mL = milliliter

QC = quality control

SDG = sample delivery group

SGS = SGS North America Inc., Anchorage, AK

TAT = turnaround time
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2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table F-1.2 - 2020 MarkAir Warehouse Groundwater Monitoring Sample Results

CAS # Method Units Analyte GCL1

- AK101 µg/L GRO 2200 ND [50] ND [50] 2390 [250] ND [50] 
- AK102 µg/L DRO 1500 244 [300] J,B 235 [294] J,B 1050 [294] B 412 [334] J,B
- AK103 µg/L RRO 1100 361 [250] J,B 404 [245] J,B 472 [245] J,B 438 [278] J,B

74-82-8 RSKSOP-147/175 µg/L Methane - - 77.2 [0.25] 312 [0.25] -
14808-79-8 EPA 300.0 µg/L Sulfate - - 11000 [100] 6920 [500] -

- SM21 4500NO3-F µg/L Total Nitrate/Nitrite-N - - 1390 [100] 92.4 [100] J,B -
- SM21 4500P-B,E µg/L Total Phosphorus - - ND [20] 130 [20] -

7439-89-6 SW6020B µg/L Iron - - 996 [250] 36800 [500] -
7439-96-5 SW6020B µg/L Manganese 430 - 385 [1] 3910 [2] -
90-12-0 8270D SIM LV (PAH) µg/L 1-Methylnaphthalene 11 - - 9.38 [0.0284] -
91-57-6 8270D SIM LV (PAH) µg/L 2-Methylnaphthalene 36 - - 7.09 [0.0284] -
83-32-9 8270D SIM LV (PAH) µg/L Acenaphthene 530 - - 0.0401 [0.0284] J -
208-96-8 8270D SIM LV (PAH) µg/L Acenaphthylene 260 - - ND [0.0284] -
120-12-7 8270D SIM LV (PAH) µg/L Anthracene 43 - - ND [0.0284] -
56-55-3 8270D SIM LV (PAH) µg/L Benzo(a)anthracene 0.3 - - ND [0.0284] -
50-32-8 8270D SIM LV (PAH) µg/L Benzo(a)pyrene 0.25 - - ND [0.0114] -
205-99-2 8270D SIM LV (PAH) µg/L Benzo(b)fluoranthene 2.5 - - ND [0.0284] -
191-24-2 8270D SIM LV (PAH) µg/L Benzo(g,h,i)perylene 0.26 - - ND [0.0284] -
207-08-9 8270D SIM LV (PAH) µg/L Benzo(k)fluoranthene 0.8 - - ND [0.0284] -
218-01-9 8270D SIM LV (PAH) µg/L Chrysene 2 - - ND [0.0284] -
53-70-3 8270D SIM LV (PAH) µg/L Dibenzo(a,h)anthracene 0.25 - - ND [0.0114] -
206-44-0 8270D SIM LV (PAH) µg/L Fluoranthene 260 - - ND [0.0284] -
86-73-7 8270D SIM LV (PAH) µg/L Fluorene 290 - - ND [0.0284] -
193-39-5 8270D SIM LV (PAH) µg/L Indeno(1,2,3-cd)pyrene 0.19 - - ND [0.0284] -
91-20-3 8270D SIM LV (PAH) µg/L Naphthalene 1.7 - - 43.3 [0.57] -
85-01-8 8270D SIM LV (PAH) µg/L Phenanthrene 170 - - 0.0225 [0.0284] J,B -
129-00-0 8270D SIM LV (PAH) µg/L Pyrene 120 - - ND [0.0284] -
71-43-2 SW8021B µg/L Benzene 4.6 0.19 [0.25] J ND [0.25] - ND [0.25] 
100-41-4 SW8021B µg/L Ethylbenzene 15 ND [0.5] ND [0.5] - ND [0.5] 

- SW8021B µg/L o-Xylene - ND [0.5] ND [0.5] - 0.32 [0.5] J
- SW8021B µg/L P & M -Xylene - ND [1] 0.71 [1] J - 0.9 [1] J

108-88-3 SW8021B µg/L Toluene 1100 ND [0.5] ND [0.5] - 0.37 [0.5] J
1330-20-7 SW8021B µg/L Xylenes 190 ND [1.5] 0.98 [1.5] J - 1.22 [1.5] J
630-20-6 SW8260D µg/L 1,1,1,2-Tetrachloroethane 5.7 - - ND [1.25] -
71-55-6 SW8260D µg/L 1,1,1-Trichloroethane 8000 - - ND [2.5] -
79-34-5 SW8260D µg/L 1,1,2,2-Tetrachloroethane 0.76 - - ND [1.25] E -
79-00-5 SW8260D µg/L 1,1,2-Trichloroethane 0.41 - - ND [1] E -
75-34-3 SW8260D µg/L 1,1-Dichloroethane 28 - - ND [2.5] -
75-35-4 SW8260D µg/L 1,1-Dichloroethene 280 - - ND [2.5] -
563-58-6 SW8260D µg/L 1,1-Dichloropropene - - - ND [2.5] -
96-18-4 SW8260D µg/L 1,2,3-TCP 0.0075 - - ND [2.5] E -
87-61-6 SW8260D µg/L 1,2,3-Trichlorobenzene 7 - - ND [2.5] -
95-63-6 SW8260D µg/L 1,2,4-TMB 56 - - 153 [2.5] -
120-82-1 SW8260D µg/L 1,2,4-Trichlorobenzene 4 - - ND [2.5] -
96-12-8 SW8260D µg/L 1,2-Dibromo-3-chloropropane - - - ND [25] -
95-50-1 SW8260D µg/L 1,2-Dichlorobenzene 300 - - ND [2.5] -

MW8
20MAW-MW8-GW

1209871001
1209871

12/15/2020 10:36
Primary Sample

MW9
20MAW-MW9-GW

1209876002
1209876

12/16/2020 12:30
Primary Sample

Location ID:
Sample ID:

Lab Sample ID:
SDG:

Sample Date/Time:
QA/QC:

MW3
20MAW-MW3-GW

1209871002
1209871

12/15/2020 13:43
Primary Sample

MW5
20MAW-MW5-GW

1209876005
1209876

12/16/2020 16:21
Primary Sample
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2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table F-1.2 - 2020 MarkAir Warehouse Groundwater Monitoring Sample Results

CAS # Method Units Analyte GCL1

MW8
20MAW-MW8-GW

1209871001
1209871

12/15/2020 10:36
Primary Sample

MW9
20MAW-MW9-GW

1209876002
1209876

12/16/2020 12:30
Primary Sample

Location ID:
Sample ID:

Lab Sample ID:
SDG:

Sample Date/Time:
QA/QC:

MW3
20MAW-MW3-GW

1209871002
1209871

12/15/2020 13:43
Primary Sample

MW5
20MAW-MW5-GW

1209876005
1209876

12/16/2020 16:21
Primary Sample

107-06-2 SW8260D µg/L 1,2-Dichloroethane 1.7 - - 3.04 [1.25] ND [0.25] 
78-87-5 SW8260D µg/L 1,2-Dichloropropane 8.2 - - ND [2.5] -
108-67-8 SW8260D µg/L 1,3,5-TMB 60 - - 39.7 [2.5] -
541-73-1 SW8260D µg/L 1,3-Dichlorobenzene 300 - - ND [2.5] -
142-28-9 SW8260D µg/L 1,3-Dichloropropane - - - ND [1.25] -
106-46-7 SW8260D µg/L 1,4-Dichlorobenzene 4.8 - - ND [1.25] -
594-20-7 SW8260D µg/L 2,2-Dichloropropane - - - ND [2.5] -
95-49-8 SW8260D µg/L 2-Chlorotoluene - - - ND [2.5] -
591-78-6 SW8260D µg/L 2-Hexanone 38 - - ND [25] -
106-43-4 SW8260D µg/L 4-Chlorotoluene - - - ND [2.5] -
108-10-1 SW8260D µg/L 4-Methyl-2-Pentanone 6300 - - ND [25] -
71-43-2 SW8260D µg/L Benzene 4.6 - - 393 [1] -
108-86-1 SW8260D µg/L Bromobenzene 62 - - ND [2.5] -
74-97-5 SW8260D µg/L Bromochloromethane - - - ND [2.5] -
75-27-4 SW8260D µg/L Bromodichloromethane 1.3 - - ND [1.25] -
75-25-2 SW8260D µg/L Bromoform 33 - - ND [2.5] -
74-83-9 SW8260D µg/L Bromomethane 7.5 - - ND [12.5] E -
75-15-0 SW8260D µg/L Carbon Disulfide 810 - - ND [25] -
56-23-5 SW8260D µg/L Carbon Tetrachloride 4.6 - - ND [2.5] -
108-90-7 SW8260D µg/L Chlorobenzene 78 - - ND [1.25] -
75-00-3 SW8260D µg/L Chloroethane 21000 - - ND [2.5] -
67-66-3 SW8260D µg/L Chloroform 2.2 - - ND [2.5] E -
74-87-3 SW8260D µg/L Chloromethane 190 - - ND [2.5] -
542-75-6 SW8260D µg/L cis-1,3-Dichloropropene 4.7 - - ND [1.25] -
156-59-2 SW8260D µg/L cis-DCE 36 - - ND [2.5] -
98-82-8 SW8260D µg/L Cumene 450 - - 35.3 [2.5] -
124-48-1 SW8260D µg/L Dibromochloromethane 8.7 - - ND [1.25] -
74-95-3 SW8260D µg/L Dibromomethane 8.3 - - ND [2.5] -
106-93-4 SW8260D µg/L EDB 0.075 - - ND [0.188] E -
100-41-4 SW8260D µg/L Ethylbenzene 15 - - 196 [2.5] -
75-69-4 SW8260D µg/L Freon-11 5200 - - ND [2.5] -
76-13-1 SW8260D µg/L Freon-113 10000 - - ND [25] -
75-71-8 SW8260D µg/L Freon-12 200 - - ND [2.5] -
87-68-3 SW8260D µg/L Hexachlorobutadiene 1.4 - - ND [2.5] E -
78-93-3 SW8260D µg/L MEK 5600 - - ND [25] -
75-09-2 SW8260D µg/L Methylene Chloride 110 - - ND [25] -

1634-04-4 SW8260D µg/L Methyl-t-butyl ether 140 - - ND [25] -
91-20-3 SW8260D µg/L Naphthalene 1.7 - - 72.3 [2.5] -
104-51-8 SW8260D µg/L n-Butylbenzene 1000 - - ND [2.5] -

- SW8260D µg/L o-Xylene - - - 52.7 [2.5] -
- SW8260D µg/L P & M -Xylene - - - 317 [5] -

127-18-4 SW8260D µg/L PCE 41 - - ND [2.5] -
99-87-6 SW8260D µg/L p-Cymene - - - 7.87 [2.5] -
103-65-1 SW8260D µg/L Propylbenzene 660 - - 53.4 [2.5] -
135-98-8 SW8260D µg/L sec-Butylbenzene 2000 - - 4.22 [2.5] J -
100-42-5 SW8260D µg/L Styrene 1200 - - ND [2.5] -
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2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table F-1.2 - 2020 MarkAir Warehouse Groundwater Monitoring Sample Results

CAS # Method Units Analyte GCL1

MW8
20MAW-MW8-GW

1209871001
1209871

12/15/2020 10:36
Primary Sample

MW9
20MAW-MW9-GW

1209876002
1209876

12/16/2020 12:30
Primary Sample

Location ID:
Sample ID:

Lab Sample ID:
SDG:

Sample Date/Time:
QA/QC:

MW3
20MAW-MW3-GW

1209871002
1209871

12/15/2020 13:43
Primary Sample

MW5
20MAW-MW5-GW

1209876005
1209876

12/16/2020 16:21
Primary Sample

79-01-6 SW8260D µg/L TCE 2.8 - - ND [2.5] -
98-06-6 SW8260D µg/L tert-Butylbenzene 690 - - 1.95 [2.5] J -
108-88-3 SW8260D µg/L Toluene 1100 - - 7.94 [2.5] -
542-75-6 SW8260D µg/L trans-1,3-Dichloropropene 4.7 - - ND [2.5] -
156-60-5 SW8260D µg/L trans-DCE 360 - - ND [2.5] -
75-01-4 SW8260D µg/L Vinyl Chloride 0.19 - - ND [0.375] E -
108-05-4 SW8260D µg/L Vinyl Acetate 410 - - ND [25] -
1330-20-7 SW8260D µg/L Xylenes 190 - - 370 [7.5] -
106-93-4 SW8260D-SIM µg/L EDB 0.075 - - ND [0.0125] E ND [0.0025] 

Notes: 
A ADEC Groundwater Cleanup Levels, Table C (ADEC 2020b).                                                                                      
E = The result was nondetect and the LOD exceeds the groundwater cleanup level.

- = Sample was not analyzed/not applicable for contaminant.                       

Bold = results exceed ADEC cleanup levels.               

CAS = Chemical Abstract Services
PQL = practical quantitation limit 

TMB = trimethylbenzene

For additional definitions, refer to the Acronyms and Abbreviations section of the report.

[ ] = LOD

For microbial results, refer to Microbial Genetic Results Report and associated documents (Attachment F-2). 

J = The result is an estimated value because it was greater than the detection limit but less than the LOQ.
B =The analyte was detected in the method blank, trip blank, or equipment blank and the concentration in the 
sample did not exceed the blank concentration by a factor of 5.
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2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table F-1.2 - 2020 MarkAir Warehouse Groundwater Monitoring Sample Results

CAS # Method Units Analyte GCL1

- AK101 µg/L GRO 2200
- AK102 µg/L DRO 1500
- AK103 µg/L RRO 1100

74-82-8 RSKSOP-147/175 µg/L Methane -
14808-79-8 EPA 300.0 µg/L Sulfate -

- SM21 4500NO3-F µg/L Total Nitrate/Nitrite-N -
- SM21 4500P-B,E µg/L Total Phosphorus -

7439-89-6 SW6020B µg/L Iron -
7439-96-5 SW6020B µg/L Manganese 430
90-12-0 8270D SIM LV (PAH) µg/L 1-Methylnaphthalene 11
91-57-6 8270D SIM LV (PAH) µg/L 2-Methylnaphthalene 36
83-32-9 8270D SIM LV (PAH) µg/L Acenaphthene 530
208-96-8 8270D SIM LV (PAH) µg/L Acenaphthylene 260
120-12-7 8270D SIM LV (PAH) µg/L Anthracene 43
56-55-3 8270D SIM LV (PAH) µg/L Benzo(a)anthracene 0.3
50-32-8 8270D SIM LV (PAH) µg/L Benzo(a)pyrene 0.25
205-99-2 8270D SIM LV (PAH) µg/L Benzo(b)fluoranthene 2.5
191-24-2 8270D SIM LV (PAH) µg/L Benzo(g,h,i)perylene 0.26
207-08-9 8270D SIM LV (PAH) µg/L Benzo(k)fluoranthene 0.8
218-01-9 8270D SIM LV (PAH) µg/L Chrysene 2
53-70-3 8270D SIM LV (PAH) µg/L Dibenzo(a,h)anthracene 0.25
206-44-0 8270D SIM LV (PAH) µg/L Fluoranthene 260
86-73-7 8270D SIM LV (PAH) µg/L Fluorene 290
193-39-5 8270D SIM LV (PAH) µg/L Indeno(1,2,3-cd)pyrene 0.19
91-20-3 8270D SIM LV (PAH) µg/L Naphthalene 1.7
85-01-8 8270D SIM LV (PAH) µg/L Phenanthrene 170
129-00-0 8270D SIM LV (PAH) µg/L Pyrene 120
71-43-2 SW8021B µg/L Benzene 4.6
100-41-4 SW8021B µg/L Ethylbenzene 15

- SW8021B µg/L o-Xylene -
- SW8021B µg/L P & M -Xylene -

108-88-3 SW8021B µg/L Toluene 1100
1330-20-7 SW8021B µg/L Xylenes 190
630-20-6 SW8260D µg/L 1,1,1,2-Tetrachloroethane 5.7
71-55-6 SW8260D µg/L 1,1,1-Trichloroethane 8000
79-34-5 SW8260D µg/L 1,1,2,2-Tetrachloroethane 0.76
79-00-5 SW8260D µg/L 1,1,2-Trichloroethane 0.41
75-34-3 SW8260D µg/L 1,1-Dichloroethane 28
75-35-4 SW8260D µg/L 1,1-Dichloroethene 280
563-58-6 SW8260D µg/L 1,1-Dichloropropene -
96-18-4 SW8260D µg/L 1,2,3-TCP 0.0075
87-61-6 SW8260D µg/L 1,2,3-Trichlorobenzene 7
95-63-6 SW8260D µg/L 1,2,4-TMB 56
120-82-1 SW8260D µg/L 1,2,4-Trichlorobenzene 4
96-12-8 SW8260D µg/L 1,2-Dibromo-3-chloropropane -
95-50-1 SW8260D µg/L 1,2-Dichlorobenzene 300

Location ID:
Sample ID:

Lab Sample ID:
SDG:

Sample Date/Time:
QA/QC:

28400 [2500] 29000 [2500] 36.4 [50] J ND [50] 
14800 [300] 14400 [326] 603 [319] J,B 3050 [313] 
1300 [250] B 1200 [272] B 350 [266] J,B 3620 [261] 

1820 [2.5] 2390 [2.5] 568 [0.25] -
517 [100] 471 [100] 8930 [100] -

192 [100] J,B 192 [100] J,B 55 [100] J,B -
875 [100] 926 [40] 139 [20] -

123000 [1250] 125000 [1250] 24800 [500] -
5450 [5] 5600 [5] 2990 [2] -

99.3 [0.481] 118 [0.505] - -
137 [0.481] 165 [0.505] - -
ND [0.024] ND [0.0252] - -
ND [0.024] ND [0.0252] - -
ND [0.024] ND [0.0252] - -
ND [0.024] ND [0.0252] - -
ND [0.0096] ND [0.0101] - -
ND [0.024] ND [0.0252] - -
ND [0.024] ND [0.0252] - -
ND [0.024] ND [0.0252] - -
ND [0.024] ND [0.0252] - -
ND [0.0096] ND [0.0101] - -
ND [0.024] ND [0.0252] - -

0.938 [0.024] 0.82 [0.0252] - -
ND [0.024] ND [0.0252] - -
354 [4.81] 329 [5.05] - -

0.273 [0.024] B 0.255 [0.0252] B - -
0.0204 [0.024] J 0.0202 [0.0252] J - -

- - 1.7 [0.25] ND [0.25] 
- - 0.42 [0.5] J ND [0.5] 
- - 1.02 [0.5] 0.33 [0.5] J
- - 3.69 [1] 0.83 [1] J
- - 1.06 [0.5] 0.34 [0.5] J
- - 4.71 [1.5] 1.16 [1.5] J

ND [2.5] ND [2.5] - -
ND [5] ND [5] - -

ND [2.5] E ND [2.5] E - -
ND [2] E ND [2] E - -
ND [5] ND [5] - -
ND [5] ND [5] - -
ND [5] ND [5] - -

ND [5] E ND [5] E - -
ND [5] ND [5] - -

1640 [5] 1650 [5] - -
ND [5] E ND [5] E - -
ND [50] ND [50] - -
ND [5] ND [5] - -

MW10
20MAW-MW10-GW

1209871003
1209871

12/15/2020 15:36
Primary Sample

MW10
20MAW-MW10-GWA

1209871004
1209871

12/15/2020 15:36
Field Duplicate

MW12
20MAW-MW12-GW

1209876001
1209876

12/16/2020 09:45
Primary Sample

MW17
20MAW-MW17-GW

1209876003
1209876

12/16/2020 14:03
Primary Sample
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2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table F-1.2 - 2020 MarkAir Warehouse Groundwater Monitoring Sample Results

CAS # Method Units Analyte GCL1

Location ID:
Sample ID:

Lab Sample ID:
SDG:

Sample Date/Time:
QA/QC:

107-06-2 SW8260D µg/L 1,2-Dichloroethane 1.7
78-87-5 SW8260D µg/L 1,2-Dichloropropane 8.2
108-67-8 SW8260D µg/L 1,3,5-TMB 60
541-73-1 SW8260D µg/L 1,3-Dichlorobenzene 300
142-28-9 SW8260D µg/L 1,3-Dichloropropane -
106-46-7 SW8260D µg/L 1,4-Dichlorobenzene 4.8
594-20-7 SW8260D µg/L 2,2-Dichloropropane -
95-49-8 SW8260D µg/L 2-Chlorotoluene -
591-78-6 SW8260D µg/L 2-Hexanone 38
106-43-4 SW8260D µg/L 4-Chlorotoluene -
108-10-1 SW8260D µg/L 4-Methyl-2-Pentanone 6300
71-43-2 SW8260D µg/L Benzene 4.6
108-86-1 SW8260D µg/L Bromobenzene 62
74-97-5 SW8260D µg/L Bromochloromethane -
75-27-4 SW8260D µg/L Bromodichloromethane 1.3
75-25-2 SW8260D µg/L Bromoform 33
74-83-9 SW8260D µg/L Bromomethane 7.5
75-15-0 SW8260D µg/L Carbon Disulfide 810
56-23-5 SW8260D µg/L Carbon Tetrachloride 4.6
108-90-7 SW8260D µg/L Chlorobenzene 78
75-00-3 SW8260D µg/L Chloroethane 21000
67-66-3 SW8260D µg/L Chloroform 2.2
74-87-3 SW8260D µg/L Chloromethane 190
542-75-6 SW8260D µg/L cis-1,3-Dichloropropene 4.7
156-59-2 SW8260D µg/L cis-DCE 36
98-82-8 SW8260D µg/L Cumene 450
124-48-1 SW8260D µg/L Dibromochloromethane 8.7
74-95-3 SW8260D µg/L Dibromomethane 8.3
106-93-4 SW8260D µg/L EDB 0.075
100-41-4 SW8260D µg/L Ethylbenzene 15
75-69-4 SW8260D µg/L Freon-11 5200
76-13-1 SW8260D µg/L Freon-113 10000
75-71-8 SW8260D µg/L Freon-12 200
87-68-3 SW8260D µg/L Hexachlorobutadiene 1.4
78-93-3 SW8260D µg/L MEK 5600
75-09-2 SW8260D µg/L Methylene Chloride 110

1634-04-4 SW8260D µg/L Methyl-t-butyl ether 140
91-20-3 SW8260D µg/L Naphthalene 1.7
104-51-8 SW8260D µg/L n-Butylbenzene 1000

- SW8260D µg/L o-Xylene -
- SW8260D µg/L P & M -Xylene -

127-18-4 SW8260D µg/L PCE 41
99-87-6 SW8260D µg/L p-Cymene -
103-65-1 SW8260D µg/L Propylbenzene 660
135-98-8 SW8260D µg/L sec-Butylbenzene 2000
100-42-5 SW8260D µg/L Styrene 1200

MW10
20MAW-MW10-GW

1209871003
1209871

12/15/2020 15:36
Primary Sample

MW10
20MAW-MW10-GWA

1209871004
1209871

12/15/2020 15:36
Field Duplicate

MW12
20MAW-MW12-GW

1209876001
1209876

12/16/2020 09:45
Primary Sample

MW17
20MAW-MW17-GW

1209876003
1209876

12/16/2020 14:03
Primary Sample

ND [2.5] E ND [2.5] E 0.378 [0.25] J ND [0.25] 
ND [5] ND [5] - -
424 [5] 426 [5] - -
ND [5] ND [5] - -

ND [2.5] ND [2.5] - -
ND [2.5] ND [2.5] - -
ND [5] ND [5] - -
ND [5] ND [5] - -

ND [50] E ND [50] E - -
ND [5] ND [5] - -
ND [50] ND [50] - -
809 [2] 824 [2] - -
ND [5] ND [5] - -
ND [5] ND [5] - -

ND [2.5] E ND [2.5] E - -
ND [5] ND [5] - -

ND [25] E ND [25] E - -
ND [50] ND [50] - -
ND [5] E ND [5] E - -
ND [2.5] ND [2.5] - -
ND [5] ND [5] - -

ND [5] E ND [5] E - -
ND [5] ND [5] - -

ND [2.5] ND [2.5] - -
ND [5] ND [5] - -
83.7 [5] 83.2 [5] - -
ND [2.5] ND [2.5] - -
ND [5] ND [5] - -

4.22 [0.375] 4.51 [0.375] - -
941 [5] 947 [5] - -
ND [5] ND [5] - -
ND [50] ND [50] - -
ND [5] ND [5] - -

ND [5] E ND [5] E - -
ND [50] ND [50] - -
ND [50] ND [50] - -
ND [50] ND [50] - -
454 [5] 463 [5] - -
ND [5] ND [5] - -

2250 [25] 2280 [25] - -
5840 [50] 5920 [50] - -

ND [5] ND [5] - -
12.2 [5] 12.4 [5] - -
146 [5] 145 [5] - -
18.7 [5] 19.6 [5] - -
ND [5] ND [5] - -
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2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table F-1.2 - 2020 MarkAir Warehouse Groundwater Monitoring Sample Results

CAS # Method Units Analyte GCL1

Location ID:
Sample ID:

Lab Sample ID:
SDG:

Sample Date/Time:
QA/QC:

79-01-6 SW8260D µg/L TCE 2.8
98-06-6 SW8260D µg/L tert-Butylbenzene 690
108-88-3 SW8260D µg/L Toluene 1100
542-75-6 SW8260D µg/L trans-1,3-Dichloropropene 4.7
156-60-5 SW8260D µg/L trans-DCE 360
75-01-4 SW8260D µg/L Vinyl Chloride 0.19
108-05-4 SW8260D µg/L Vinyl Acetate 410
1330-20-7 SW8260D µg/L Xylenes 190
106-93-4 SW8260D-SIM µg/L EDB 0.075

Notes: 
A ADEC Groundwater Cleanup Levels, Table C (ADEC 2020b).                                                                                     
E = The result was nondetect and the LOD exceeds the groundwater cleanup level.

- = Sample was not analyzed/not applicable for contaminant.                       

Bold = results exceed ADEC cleanup levels.               

CAS = Chemical Abstract Services
PQL = practical quantitation limit 

TMB = trimethylbenzene

For additional definitions, refer to the Acronyms and Abbreviations section of the report.

[ ] = LOD

For microbial results, refer to Microbial Genetic Results Report and associated documents (Attachment F-2). 

J = The result is an estimated value because it was greater than the detection limit but less than the LOQ.
B =The analyte was detected in the method blank, trip blank, or equipment blank and the concentration in the 
sample did not exceed the blank concentration by a factor of 5.

MW10
20MAW-MW10-GW

1209871003
1209871

12/15/2020 15:36
Primary Sample

MW10
20MAW-MW10-GWA

1209871004
1209871

12/15/2020 15:36
Field Duplicate

MW12
20MAW-MW12-GW

1209876001
1209876

12/16/2020 09:45
Primary Sample

MW17
20MAW-MW17-GW

1209876003
1209876

12/16/2020 14:03
Primary Sample

ND [5] E ND [5] E - -
6.15 [5] J 6.18 [5] J - -
4940 [25] 4960 [25] - -
ND [5] E ND [5] E - -
ND [5] ND [5] - -

ND [0.75] E ND [0.75] E - -
ND [50] ND [50] - -

8090 [75] 8200 [75] - -
3.8 [0.025] 3.89 [0.025] ND [0.0025] ND [0.0025] 
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2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table F-1.2 - 2020 MarkAir Warehouse Groundwater Monitoring Sample Results

CAS # Method Units Analyte GCL1

- AK101 µg/L GRO 2200
- AK102 µg/L DRO 1500
- AK103 µg/L RRO 1100

74-82-8 RSKSOP-147/175 µg/L Methane -
14808-79-8 EPA 300.0 µg/L Sulfate -

- SM21 4500NO3-F µg/L Total Nitrate/Nitrite-N -
- SM21 4500P-B,E µg/L Total Phosphorus -

7439-89-6 SW6020B µg/L Iron -
7439-96-5 SW6020B µg/L Manganese 430
90-12-0 8270D SIM LV (PAH) µg/L 1-Methylnaphthalene 11
91-57-6 8270D SIM LV (PAH) µg/L 2-Methylnaphthalene 36
83-32-9 8270D SIM LV (PAH) µg/L Acenaphthene 530
208-96-8 8270D SIM LV (PAH) µg/L Acenaphthylene 260
120-12-7 8270D SIM LV (PAH) µg/L Anthracene 43
56-55-3 8270D SIM LV (PAH) µg/L Benzo(a)anthracene 0.3
50-32-8 8270D SIM LV (PAH) µg/L Benzo(a)pyrene 0.25
205-99-2 8270D SIM LV (PAH) µg/L Benzo(b)fluoranthene 2.5
191-24-2 8270D SIM LV (PAH) µg/L Benzo(g,h,i)perylene 0.26
207-08-9 8270D SIM LV (PAH) µg/L Benzo(k)fluoranthene 0.8
218-01-9 8270D SIM LV (PAH) µg/L Chrysene 2
53-70-3 8270D SIM LV (PAH) µg/L Dibenzo(a,h)anthracene 0.25
206-44-0 8270D SIM LV (PAH) µg/L Fluoranthene 260
86-73-7 8270D SIM LV (PAH) µg/L Fluorene 290
193-39-5 8270D SIM LV (PAH) µg/L Indeno(1,2,3-cd)pyrene 0.19
91-20-3 8270D SIM LV (PAH) µg/L Naphthalene 1.7
85-01-8 8270D SIM LV (PAH) µg/L Phenanthrene 170
129-00-0 8270D SIM LV (PAH) µg/L Pyrene 120
71-43-2 SW8021B µg/L Benzene 4.6
100-41-4 SW8021B µg/L Ethylbenzene 15

- SW8021B µg/L o-Xylene -
- SW8021B µg/L P & M -Xylene -

108-88-3 SW8021B µg/L Toluene 1100
1330-20-7 SW8021B µg/L Xylenes 190
630-20-6 SW8260D µg/L 1,1,1,2-Tetrachloroethane 5.7
71-55-6 SW8260D µg/L 1,1,1-Trichloroethane 8000
79-34-5 SW8260D µg/L 1,1,2,2-Tetrachloroethane 0.76
79-00-5 SW8260D µg/L 1,1,2-Trichloroethane 0.41
75-34-3 SW8260D µg/L 1,1-Dichloroethane 28
75-35-4 SW8260D µg/L 1,1-Dichloroethene 280
563-58-6 SW8260D µg/L 1,1-Dichloropropene -
96-18-4 SW8260D µg/L 1,2,3-TCP 0.0075
87-61-6 SW8260D µg/L 1,2,3-Trichlorobenzene 7
95-63-6 SW8260D µg/L 1,2,4-TMB 56
120-82-1 SW8260D µg/L 1,2,4-Trichlorobenzene 4
96-12-8 SW8260D µg/L 1,2-Dibromo-3-chloropropane -
95-50-1 SW8260D µg/L 1,2-Dichlorobenzene 300

Location ID:
Sample ID:

Lab Sample ID:
SDG:

Sample Date/Time:
QA/QC:

- ND [50] ND [50] ND [50] ND [50] 
- 417 [326] J - - -
- 325 [272] J - - -
- 0.22 [0.25] - - -
- ND [100] - - -
- - - - -
- - - - -
- ND [250] - - -
- 0.761 [1] J,JL+ - - -
- 0.0319 [0.0284] J - - -
- 0.0415 [0.0284] J - - -
- ND [0.0284] - - -
- ND [0.0284] - - -
- ND [0.0284] - - -
- ND [0.0284] - - -
- ND [0.0114] - - -
- ND [0.0284] - - -
- ND [0.0284] - - -
- ND [0.0284] - - -
- ND [0.0284] - - -
- ND [0.0114] - - -
- ND [0.0284] - - -
- ND [0.0284] - - -
- ND [0.0284] - - -
- ND [0.057] - - -
- 0.0693 [0.0284] - - -
- ND [0.0284] - - -

ND [0.25] - - ND [0.25] -
ND [0.5] - - ND [0.5] -

0.32 [0.5] J - - ND [0.5] -
0.76 [1] J - - ND [1] -

0.34 [0.5] J - - ND [0.5] -
1.08 [1.5] J - - ND [1.5] -

- ND [0.25] ND [0.25] - ND [0.25] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.25] ND [0.25] - ND [0.25] 
- ND [0.2] ND [0.2] - ND [0.2] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] E ND [0.5] E - ND [0.5] E
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [5] ND [5] - ND [5] 
- ND [0.5] ND [0.5] - ND [0.5] 

MAW/BFS-EB
20MAW/BFS-EB

1209879005
1209879

12/18/2020 15:30
Equipment Blank

MAW-TB01
20MAW-TB01
1209871005

1209871
12/15/2020 08:00

Trip Blank

MAW-TB02
20MAW-TB02
1209876006

1209876
12/16/2020 08:00

Trip Blank

MAW-TB01
20MAW/BFS-TB01

1209879006
1209879

12/17/2020 08:00
Trip Blank

MW17
20MAW-MW17-GWA

1209876004
1209876

12/16/2020 14:03
Field Duplicate
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2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table F-1.2 - 2020 MarkAir Warehouse Groundwater Monitoring Sample Results

CAS # Method Units Analyte GCL1

Location ID:
Sample ID:

Lab Sample ID:
SDG:

Sample Date/Time:
QA/QC:

107-06-2 SW8260D µg/L 1,2-Dichloroethane 1.7
78-87-5 SW8260D µg/L 1,2-Dichloropropane 8.2
108-67-8 SW8260D µg/L 1,3,5-TMB 60
541-73-1 SW8260D µg/L 1,3-Dichlorobenzene 300
142-28-9 SW8260D µg/L 1,3-Dichloropropane -
106-46-7 SW8260D µg/L 1,4-Dichlorobenzene 4.8
594-20-7 SW8260D µg/L 2,2-Dichloropropane -
95-49-8 SW8260D µg/L 2-Chlorotoluene -
591-78-6 SW8260D µg/L 2-Hexanone 38
106-43-4 SW8260D µg/L 4-Chlorotoluene -
108-10-1 SW8260D µg/L 4-Methyl-2-Pentanone 6300
71-43-2 SW8260D µg/L Benzene 4.6
108-86-1 SW8260D µg/L Bromobenzene 62
74-97-5 SW8260D µg/L Bromochloromethane -
75-27-4 SW8260D µg/L Bromodichloromethane 1.3
75-25-2 SW8260D µg/L Bromoform 33
74-83-9 SW8260D µg/L Bromomethane 7.5
75-15-0 SW8260D µg/L Carbon Disulfide 810
56-23-5 SW8260D µg/L Carbon Tetrachloride 4.6
108-90-7 SW8260D µg/L Chlorobenzene 78
75-00-3 SW8260D µg/L Chloroethane 21000
67-66-3 SW8260D µg/L Chloroform 2.2
74-87-3 SW8260D µg/L Chloromethane 190
542-75-6 SW8260D µg/L cis-1,3-Dichloropropene 4.7
156-59-2 SW8260D µg/L cis-DCE 36
98-82-8 SW8260D µg/L Cumene 450
124-48-1 SW8260D µg/L Dibromochloromethane 8.7
74-95-3 SW8260D µg/L Dibromomethane 8.3
106-93-4 SW8260D µg/L EDB 0.075
100-41-4 SW8260D µg/L Ethylbenzene 15
75-69-4 SW8260D µg/L Freon-11 5200
76-13-1 SW8260D µg/L Freon-113 10000
75-71-8 SW8260D µg/L Freon-12 200
87-68-3 SW8260D µg/L Hexachlorobutadiene 1.4
78-93-3 SW8260D µg/L MEK 5600
75-09-2 SW8260D µg/L Methylene Chloride 110

1634-04-4 SW8260D µg/L Methyl-t-butyl ether 140
91-20-3 SW8260D µg/L Naphthalene 1.7
104-51-8 SW8260D µg/L n-Butylbenzene 1000

- SW8260D µg/L o-Xylene -
- SW8260D µg/L P & M -Xylene -

127-18-4 SW8260D µg/L PCE 41
99-87-6 SW8260D µg/L p-Cymene -
103-65-1 SW8260D µg/L Propylbenzene 660
135-98-8 SW8260D µg/L sec-Butylbenzene 2000
100-42-5 SW8260D µg/L Styrene 1200

MAW/BFS-EB
20MAW/BFS-EB

1209879005
1209879

12/18/2020 15:30
Equipment Blank

MAW-TB01
20MAW-TB01
1209871005

1209871
12/15/2020 08:00

Trip Blank

MAW-TB02
20MAW-TB02
1209876006

1209876
12/16/2020 08:00

Trip Blank

MAW-TB01
20MAW/BFS-TB01

1209879006
1209879

12/17/2020 08:00
Trip Blank

MW17
20MAW-MW17-GWA

1209876004
1209876

12/16/2020 14:03
Field Duplicate

- ND [0.25] ND [0.25] ND [0.25] ND [0.25] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.25] ND [0.25] - ND [0.25] 
- ND [0.25] ND [0.25] - ND [0.25] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [5] ND [5] - ND [5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [5] ND [5] - ND [5] 
- ND [0.2] ND [0.2] - ND [0.2] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.25] ND [0.25] - ND [0.25] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [2.5] ND [2.5] - ND [2.5] 
- ND [5] ND [5] - ND [5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.25] ND [0.25] - ND [0.25] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.25] ND [0.25] - ND [0.25] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.25] ND [0.25] - ND [0.25] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.0375] ND [0.0375] - ND [0.0375] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [5] ND [5] - ND [5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [5] ND [5] - ND [5] 
- ND [5] ND [5] - ND [5] 
- ND [5] ND [5] - ND [5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [1] ND [1] - ND [1] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
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2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table F-1.2 - 2020 MarkAir Warehouse Groundwater Monitoring Sample Results

CAS # Method Units Analyte GCL1

Location ID:
Sample ID:

Lab Sample ID:
SDG:

Sample Date/Time:
QA/QC:

79-01-6 SW8260D µg/L TCE 2.8
98-06-6 SW8260D µg/L tert-Butylbenzene 690
108-88-3 SW8260D µg/L Toluene 1100
542-75-6 SW8260D µg/L trans-1,3-Dichloropropene 4.7
156-60-5 SW8260D µg/L trans-DCE 360
75-01-4 SW8260D µg/L Vinyl Chloride 0.19
108-05-4 SW8260D µg/L Vinyl Acetate 410
1330-20-7 SW8260D µg/L Xylenes 190
106-93-4 SW8260D-SIM µg/L EDB 0.075

Notes: 
A ADEC Groundwater Cleanup Levels, Table C (ADEC 2020b).                                                                                     
E = The result was nondetect and the LOD exceeds the groundwater cleanup level.

- = Sample was not analyzed/not applicable for contaminant.                       

Bold = results exceed ADEC cleanup levels.               

CAS = Chemical Abstract Services
PQL = practical quantitation limit 

TMB = trimethylbenzene

For additional definitions, refer to the Acronyms and Abbreviations section of the report.

[ ] = LOD

For microbial results, refer to Microbial Genetic Results Report and associated documents (Attachment F-2). 

J = The result is an estimated value because it was greater than the detection limit but less than the LOQ.
B =The analyte was detected in the method blank, trip blank, or equipment blank and the concentration in the 
sample did not exceed the blank concentration by a factor of 5.

MAW/BFS-EB
20MAW/BFS-EB

1209879005
1209879

12/18/2020 15:30
Equipment Blank

MAW-TB01
20MAW-TB01
1209871005

1209871
12/15/2020 08:00

Trip Blank

MAW-TB02
20MAW-TB02
1209876006

1209876
12/16/2020 08:00

Trip Blank

MAW-TB01
20MAW/BFS-TB01

1209879006
1209879

12/17/2020 08:00
Trip Blank

MW17
20MAW-MW17-GWA

1209876004
1209876

12/16/2020 14:03
Field Duplicate

- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.5] ND [0.5] - ND [0.5] 
- ND [0.075] ND [0.075] - ND [0.075] 
- ND [5] ND [5] - ND [5] 
- ND [1.5] ND [1.5] - ND [1.5] 
- ND [0.0025] ND [0.0025] ND [0.0025] ND [0.0025] 
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Laboratory Data Review Checklist 
 

Completed By:  

Kari Hagen 

Title: 

Chemist 

Date: 

2/01/2021 

Consultant Firm: 
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Laboratory Name: 

SGS 

Laboratory Report Number: 

1209871 

Laboratory Report Date: 

1/12/2021 

CS Site Name: 

2020 ADOT MarkAir Warehouse Groundwater Monitoring 

ADEC File Number: 

100.26.043 

Hazard Identification Number: 

22871 
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Note:  Any N/A or No box checked must have an explanation in the comments box. 

1. Laboratory 

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

Yes☒   No☐   N/A☐          Comments: 
Samples were submitted to SGS of Anchorage, AK. 

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☐   N/A☐          Comments: 
SGS of Orlando, FL performed the method RSK175 methane. 

2. Chain of Custody (CoC) 

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

Yes☒   No☐   N/A☐          Comments: 
 

b. Correct analyses requested?  

Yes☒   No☐   N/A☐          Comments: 
 

3. Laboratory Sample Receipt Documentation 

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?  

Yes☒   No☐   N/A☐          Comments: 
SGS Fairbanks temperature: 2.0°C 
SGS Anchorage temperature: 1.4°C 
SGS Orlando temperature (RSK175 methane): 5.0°C 
 
 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 
 



 

1209871 

Laboratory Report Date: 

1/12/2021 

CS Site Name: 

2020 ADOT MarkAir Warehouse Groundwater Monitoring 
 

November 2019 Page 3 

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

Yes☒   No☐   N/A☐          Comments: 
No discrepancies were noted on the cooler receipt form. 
 
 

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☐   N/A☒          Comments: 
No discrepancies were noted on the cooler receipt form. 
 
 

e. Data quality or usability affected? 

                                                          Comments: 

The data quality and usability were not affected. 
 
 

4. Case Narrative 

a. Present and understandable?  

Yes☒   No☐   N/A☐         Comments: 
 
 
 

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

Yes☒   No☐   N/A☐          Comments: 
QC failures are discussed in the relevant sections of this checklist. 
 
 

c. Were all corrective actions documented?  

Yes☐   No☐   N/A☒          Comments: 
Corrective actions were not necessary. 
 
 

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

                                                          Comments: 

The data quality and usability were not affected. 
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5. Samples Results 

a. Correct analyses performed/reported as requested on COC?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

b. All applicable holding times met?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

c. All soils reported on a dry weight basis?  

Yes☐   No☐   N/A☒          Comments: 
Soil samples were not submitted with this project. 
 
 

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

Yes☐   No☒   N/A☐          Comments: 
The following samples/analytes had LODs greater than the project screening level (PSL). 
 
SW8260D –  
20MAW-MW10-GW and 20MAW-MW10-GWA: 1,1,2,2-Tetrachloroethane, 1,1,2-
Trichloroethane, 1,2,3-TCP, 1,2,4-Trichlorobenzene, 1,2-Dichloroethane, 2-Hexanone, 
Bromodichloromethane, Bromomethane, Carbon Tetrachloride, Chloroform, Hexachlorobutadiene, 
TCE, trans-1,3-Dichloropropene and VC. 
 
20MAW-MW8-GW: 1,1,2,2-Tetrachloroethane, 1,1,2-Trichloroethane, 1,2,3-TCP, Bromomethane, 
Chloroform, EDB, Hexachlorobutadiene and VC. 
 
20MAW-TB01: 1,2,3-TCP 
 
 

e. Data quality or usability affected? 
 

Data quality was affected in that results exceeding the PSL may be reported as nondetect (ND) due to 
sample dilutions or laboratory method limitations. Except EDB, affected results were not 
contaminants of concern at this site. EDB was analyzed by method SW8260D SIM and the LOD met 
the PSL. Nondetect results with LODs greater than the PSL are qualified E. 
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6. QC Samples 

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

Yes☒   No☐   N/A☐          Comments: 
 
 
 

ii. All method blank results less than limit of quantitation (LOQ) or project specified objectives?  

Yes☒   No☐   N/A☐          Comments: 
All detections in the method blank were less than the LOQ; however, all sample results associated 
with a method blank detection were reviewed. 
 
SM21 4500NO3-F– 
Total Nitrate/Nitrite-N was detected in the method blank (50.2 ug/L). 
 
 

iii. If above LOQ or project specified objectives, what samples are affected?  
                                             Comments: 

SM21 4500NO3-F– 
Total Nitrate/Nitrite-N was detected in the method blank affecting samples 20MAW-MW8-GW, 
20MAW-MW10-GW and 20MAW-MW10-GWA. 
 
 

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

Yes☐   No☐   N/A☒          Comments: 
Affected results were qualified B to indicate the result may be biased high. 
 
 

v. Data quality or usability affected?  
                                             Comments: 

The results are usable, but may be biased high. 
 
 

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☐   N/A☐          Comments: 
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ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 20 
samples?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits and 
project specified objectives, if applicable? (AK Petroleum methods: AK101 60%-120%, 
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

iv. Precision – All relative percent differences (RPD) reported and less than method or laboratory 
limits and project specified objectives, if applicable? RPD reported from LCS/LCSD, and or 
sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory 
QC pages)  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

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

No samples were affected. 
 
 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

Yes☐   No☐   N/A☒          Comments: 
No samples were affected. 
 
 

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

The data quality and usability were not affected. 
 
 



 

1209871 

Laboratory Report Date: 

1/12/2021 

CS Site Name: 

2020 ADOT MarkAir Warehouse Groundwater Monitoring 
 

November 2019 Page 7 

 
c. Matrix Spike/Matrix Spike Duplicate (MS/MSD)  

Note: Leave blank if not required for project 
i. Organics – One MS/MSD reported per matrix, analysis and 20 samples?   

Yes☐   No☐   N/A☒          Comments: 
 
 
 

ii. Metals/Inorganics – one MS and one MSD reported per matrix, analysis and 20 samples?  

Yes☐   No☐   N/A☒          Comments: 
 
 
 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits and 
project specified objectives, if applicable? (AK Petroleum methods: AK101 60%-120%, 
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)  

Yes☐   No☒   N/A☐          Comments: 
Associated sample results are only qualified if the dilution factor is less than five and the matrix spike 
concentration is at least two times the sample concentration. 
 
SM21 4500P-B,E: Phosphorus was recovered high in the MSD in sample 20MAW-MW5-GW. The 
affected sample concentration was greater than the spike concentration; therefore, the result was not 
affected or qualified. 
 
 

iv. Precision – All relative percent differences (RPD) reported and less than method or laboratory 
limits and project specified objectives, if applicable? RPD reported from MS/MSD, and or 
sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory 
QC pages)  

Yes☐   No☐   N/A☒          Comments: 
 
 
 

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

No samples were affected. 
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vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

Yes☐   No☐   N/A☒          Comments: 
No samples were affected. 
 
 

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

The data quality and usability were not affected. 

d. Surrogates – Organics Only or Isotope Dilution Analytes (IDA) – Isotope Dilution Methods Only 
i. Are surrogate/IDA recoveries reported for organic analyses – field, QC and laboratory 

samples?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits and 
project specified objectives, if applicable? (AK Petroleum methods 50-150 %R; all other 
analyses see the laboratory report pages)  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

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

Yes☐   No☐   N/A☒          Comments: 
No samples were affected. 
 
 

iv.  Data quality or usability affected? 
                                             Comments: 

The data quality and usability were not affected. 
 
 

e. Trip Blanks 
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?  

(If not, enter explanation below.)  

Yes☒   No☐   N/A☐          Comments: 
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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☐   N/A☐          Comments: 
 
 
 

iii. All results less than LOQ and project specified objectives?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

iv.  If above LOQ or project specified objectives, what samples are affected?  
                                             Comments: 

All TB results were nondetect. 
 
 

v.  Data quality or usability affected?  
                                             Comments: 

The data quality and usability were not affected. 
 
 

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

Yes☒   No☐   N/A☐          Comments: 
One field duplicate was submitted with 7 primary samples.  
 
 

ii. Submitted blind to lab?  

Yes☒   No☐   N/A☐          Comments: 
The following field duplicate was submitted with this SDG: 
Primary/Field Duplicate Sample ID: 
20MAW-MW10-GW/20MAW-MW10-GWA 
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iii. Precision – All relative percent differences (RPD) less than specified project objectives?  
(Recommended: 30% water, 50% soil) 

RPD (%) = Absolute value of:      (R1-R2)  

 
((R1+R2)/2) 

Where R1 = Sample Concentration 
 R2 = Field Duplicate Concentration 

 

Yes☒   No☒   N/A☐          Comments: 
RPDs were only evaluated if at least one result in the duplicate pair was greater than the LOD. If one 
result was non-detect, the LOD value was used to calculate the RPD. 
 
All Primary/Field Duplicate RPDs were less than 30 percent. 
 
 

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

The data quality and usability were not affected. 
 
 

g. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 
below)? 

Yes☒   No☐   N/A☐          Comments: 
One equipment blank (EB), MAW/BFS-EB was submitted. 
 
 
 
 

i. All results less than LOQ and project specified objectives?  

Yes☐   No☒   N/A☐          Comments: 
All results were less than the LOQ except phenanthrene, however all detections in the EB were 
evaluated.  
 
The following analytes were detected in the EB, 20MAW/BFS-EB: 
 
AK102-DRO 
AK103-RRO 
8270D SIM-1-Methylnaphthalene, 2-Methylnaphthalene and Phenanthrene 
SW6020B-Manganese 
 
 

x 100 
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ii.  If above LOQ or project specified objectives, what samples are affected?  
                                             Comments: 

The following sample results were qualified B if the sample result was less than five times the EB 
result: 
 
AK102 DRO - 20MAW-MW3-GW, 20MAW-MW8-GW 
AK103 RRO - 20MAW-MW3-GW, 20MAW-MW8-GW, 20MAW-MW10-GW, 20MAW-MW10-
GWA 
8270D SIM Phenanthrene - 20MAW-MW8-GW, 20MAW-MW10-GW, 20MAW-MW10-GWA 
 
 

iii.  Data quality or usability affected?  
                                            Comments: 

Samples 20MAW-MW10-GW, 20MAW-MW10-GWA were qualified B for RRO due to detections in 
the EB. The sample results were slightly greater than the screening level and may be biased high. 
 
All other results qualified B (RRO and phenanthrene) were less than the PSL; therefore, the data 
quality and usability were minimally affected. 
 
 

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

a. Defined and appropriate?  

Yes☐   No☐   N/A☒          Comments: 
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Note:  Any N/A or No box checked must have an explanation in the comments box. 

1. Laboratory 

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

Yes☒   No☐   N/A☐          Comments: 
Samples were submitted to SGS of Anchorage, AK. 

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☐   N/A☐          Comments: 
SGS of Orlando, FL performed the method RSK175 methane. 

2. Chain of Custody (CoC) 

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

Yes☒   No☐   N/A☐          Comments: 
 

b. Correct analyses requested?  

Yes☒   No☐   N/A☐          Comments: 
 

3. Laboratory Sample Receipt Documentation 

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?  

Yes☒   No☐   N/A☐          Comments: 
SGS Fairbanks temperature: 2.8°C 
SGS Anchorage temperature: 4.3°C 
SGS Orlando temperature: 5.2°C 
 
 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)?  

Yes☒   No☐   N/A☐          Comments: 
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c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)?  

Yes☒   No☐   N/A☐          Comments: 
No discrepancies were noted on the cooler receipt form. 
 
 

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☐   N/A☒          Comments: 
No discrepancies were noted on the cooler receipt form. 
 
 

e. Data quality or usability affected? 

                                                          Comments: 

The data quality and usability were not affected. 
 
 

4. Case Narrative 

a. Present and understandable?  

Yes☒   No☐   N/A☐         Comments: 
 
 
 

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

Yes☒   No☐   N/A☐          Comments: 
QC failures are discussed in the relevant sections of this checklist. 
 
 

c. Were all corrective actions documented?  

Yes☐   No☐   N/A☒          Comments: 
Corrective actions were not necessary. 
 
 

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

                                                          Comments: 

The data quality and usability were not affected. 
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5. Samples Results 

a. Correct analyses performed/reported as requested on COC?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

b. All applicable holding times met?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

c. All soils reported on a dry weight basis?  

Yes☐   No☐   N/A☒          Comments: 
Soil samples were not submitted with this project. 
 
 

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

Yes☒   No☐   N/A☐          Comments: 
 
 
 

e. Data quality or usability affected? 
 

The data quality and usability were not affected. 
 
 

6. QC Samples 

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

Yes☒   No☐   N/A☐          Comments: 
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ii. All method blank results less than limit of quantitation (LOQ) or project specified objectives?  

Yes☒   No☐   N/A☐          Comments: 
All detections in the method blank were less than the LOQ; however, all sample results associated 
with a method blank detection were reviewed. 
 
SM21 4500NO3-F– 
Total Nitrate/Nitrite-N was detected in the method blank (50.2 ug/L). 
 
 

iii. If above LOQ or project specified objectives, what samples are affected?  
                                             Comments: 

SM21 4500NO3-F– 
Total Nitrate/Nitrite-N was detected in the method blank affecting sample 20MAW-MW12-GW. 
 
 

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

Yes☐   No☐   N/A☒          Comments: 
Affected results were qualified B to indicate the result may be biased high. 
 
 

v. Data quality or usability affected?  
                                             Comments: 

The results are usable, but may be biased high. 
 
 

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☐   N/A☐          Comments: 
 
 
 

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

Yes☒   No☐   N/A☐          Comments: 
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iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits and 
project specified objectives, if applicable? (AK Petroleum methods: AK101 60%-120%, 
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

iv. Precision – All relative percent differences (RPD) reported and less than method or laboratory 
limits and project specified objectives, if applicable? RPD reported from LCS/LCSD, and or 
sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory 
QC pages)  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

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

No samples were affected. 
 
 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

Yes☐   No☐   N/A☒          Comments: 
No samples were affected. 
 
 

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

The data quality and usability were not affected. 
 
 

 
c. Matrix Spike/Matrix Spike Duplicate (MS/MSD)  

Note: Leave blank if not required for project 
i. Organics – One MS/MSD reported per matrix, analysis and 20 samples?   

Yes☐   No☐   N/A☒          Comments: 
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ii. Metals/Inorganics – one MS and one MSD reported per matrix, analysis and 20 samples?  

Yes☐   No☐   N/A☒          Comments: 
 
 
 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits and 
project specified objectives, if applicable? (AK Petroleum methods: AK101 60%-120%, 
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)  

Yes☐   No☐   N/A☒          Comments: 
 
 
 

iv. Precision – All relative percent differences (RPD) reported and less than method or laboratory 
limits and project specified objectives, if applicable? RPD reported from MS/MSD, and or 
sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory 
QC pages)  

Yes☐   No☒   N/A☐          Comments: 
Associated sample results are only evaluated and qualified if the dilution factor is less than five and 
the matrix spike concentration is at least two times the sample concentration. 
 
SM21 4500P-B,E: Phosphorus was recovered high in the MS and MSD of sample 20MAW-MW5-
GW. The affected sample concentration was greater than the spike concentration; therefore the results 
were not affected or qualified. 
 
 

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

No samples were affected. 
 
 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

Yes☐   No☐   N/A☒          Comments: 
No samples were affected. 
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vii.  Data quality or usability affected? (Use comment box to explain.)  
                                             Comments: 

The data quality and usability were not affected. 

d. Surrogates – Organics Only or Isotope Dilution Analytes (IDA) – Isotope Dilution Methods Only 
i. Are surrogate/IDA recoveries reported for organic analyses – field, QC and laboratory 

samples?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits and 
project specified objectives, if applicable? (AK Petroleum methods 50-150 %R; all other 
analyses see the laboratory report pages)  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

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

Yes☐   No☐   N/A☒          Comments: 
No samples were affected. 
 
 

iv.  Data quality or usability affected? 
                                             Comments: 

The data quality and usability were not affected. 
 
 

e. Trip Blanks 
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?  

(If not, enter explanation below.)  

Yes☒   No☐   N/A☐          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☐   N/A☐          Comments: 
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iii. All results less than LOQ and project specified objectives?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

iv.  If above LOQ or project specified objectives, what samples are affected?  
                                             Comments: 

All TB results were nondetect. 
 
 

v.  Data quality or usability affected?  
                                             Comments: 

The data quality and usability were not affected. 
 
 

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

Yes☒   No☐   N/A☐          Comments: 
One field duplicate was submitted with this SDG for method SW8021 BTEX only.  
 
 

ii. Submitted blind to lab?  

Yes☒   No☐   N/A☐          Comments: 
The following field duplicate was submitted with this SDG: 
Primary/Field Duplicate Sample ID: 
20MAW-MW17-GW/ 20MAW-MW17-GWA 
 
 

iii. Precision – All relative percent differences (RPD) less than specified project objectives?  
(Recommended: 30% water, 50% soil) 

RPD (%) = Absolute value of:      (R1-R2)  

 
((R1+R2)/2) 

Where R1 = Sample Concentration 
 R2 = Field Duplicate Concentration 

 

Yes☒   No☒   N/A☐          Comments: 
RPDs were only evaluated if at least one result in the duplicate pair was greater than the LOD. If one 
result was non-detect, the LOD value was used to calculate the RPD. 
 
All Primary/Field Duplicate RPDs were less than 30 percent. 
 
 

x 100 
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iv. Data quality or usability affected? (Use the comment box to explain why or why not.)  
                                             Comments: 

The data quality and usability were not affected. 
 
 

g. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 
below)? 

Yes☒   No☐   N/A☐          Comments: 
One equipment blank (EB), MAW/BFS-EB was submitted. 
 
 
 
 

i. All results less than LOQ and project specified objectives?  

Yes☐   No☒   N/A☐          Comments: 
All results were less than the LOQ, however all detections in the EB were evaluated.  
 
The following analytes were detected in the EB, 20MAW/BFS-EB: 
 
AK102-DRO 
AK103-RRO 
 
 

ii.  If above LOQ or project specified objectives, what samples are affected?  
                                             Comments: 

The following sample results were qualified B if the sample result was less than five times the EB 
result: 
 
AK102 DRO - 20MAW-MW5-GW, 20MAW-MW9-GW, 20MAW-MW17-GW 
AK103 RRO - 20MAW-MW5-GW, 20MAW-MW9-GW, 20MAW-MW17-GW 
 
 

iii.  Data quality or usability affected?  
                                            Comments: 

All affected results qualified B were less than the screening level; therefore the data quality and 
usability were minimally affected. 
 
 

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

a. Defined and appropriate?  

Yes☒   No☐   N/A☐          Comments: 
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Note:  Any N/A or No box checked must have an explanation in the comments box. 

1. Laboratory 

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

Yes☒   No☐   N/A☐          Comments: 
Samples were submitted to SGS of Anchorage, AK. 

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☐   N/A☐          Comments: 
SGS of Orlando, FL performed the method RSK175 methane. 

2. Chain of Custody (CoC) 

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

Yes☒   No☐   N/A☐          Comments: 
 

b. Correct analyses requested?  

Yes☒   No☐   N/A☐          Comments: 
 

3. Laboratory Sample Receipt Documentation 

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?  

Yes☒   No☐   N/A☐          Comments: 
SGS Fairbanks temperature: 4.1°C 
SGS Anchorage temperature: 3.3°C 
SGS Orlando temperature: 2.2°C 
 
 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)?  

Yes☒   No☐   N/A☐          Comments: 
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c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)?  

Yes☒   No☐   N/A☐          Comments: 
No discrepancies were noted on the cooler receipt form. 
 
 

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☐   N/A☒          Comments: 
No discrepancies were noted on the cooler receipt form. 
 
 

e. Data quality or usability affected? 

                                                          Comments: 

The data quality and usability were not affected. 
 
 

4. Case Narrative 

a. Present and understandable?  

Yes☒   No☐   N/A☐         Comments: 
 
 
 

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

Yes☒   No☐   N/A☐          Comments: 
QC failures are discussed in the relevant sections of this checklist. 
 
 

c. Were all corrective actions documented?  

Yes☐   No☐   N/A☒          Comments: 
Corrective actions were not necessary. 
 
 

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

                                                          Comments: 

The data quality and usability were not affected. 
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5. Samples Results 

a. Correct analyses performed/reported as requested on COC?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

b. All applicable holding times met?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

c. All soils reported on a dry weight basis?  

Yes☐   No☐   N/A☒          Comments: 
Soil samples were not submitted with this project. 
 
 

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

Yes☐   No☒   N/A☐          Comments: 
The following analyte/samples had LODs greater than the project screening level (PSL). 
 
SW8260D – 1,2,3-TCP: 
20MAW/BFS-EB and 20MAW/BFS-TB01  
 
 

e. Data quality or usability affected? 
 

Data results exceeding the PSL may be reported as nondetect (ND) due to sample dilutions or 
laboratory method limitations. 1,2,3-TCP was not a contaminant of concern at this site; therefore, the 
data quality or usability were minimally affected. ND results with LODs greater than the PSL are 
qualified E. 
 
 

6. QC Samples 

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

Yes☒   No☐   N/A☐          Comments: 
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ii. All method blank results less than limit of quantitation (LOQ) or project specified objectives?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

iii. If above LOQ or project specified objectives, what samples are affected?  
                                             Comments: 

No samples were affected. 
 
 

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

Yes☐   No☐   N/A☒          Comments: 
No samples were affected. 
 
 

v. Data quality or usability affected?  
                                             Comments: 

The data quality and usability were not affected. 
 
 

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☐   N/A☐          Comments: 
 
 
 

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

Yes☒   No☐   N/A☐          Comments: 
 
 
 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits and 
project specified objectives, if applicable? (AK Petroleum methods: AK101 60%-120%, 
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)  

Yes☐   No☒   N/A☐          Comments: 
The following recoveries were outside of lab criteria: 
 
LCS/LCSD %R:  
SW6020B – Iron and manganese were recovered high in the LCS. 
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iv. Precision – All relative percent differences (RPD) reported and less than method or laboratory 
limits and project specified objectives, if applicable? RPD reported from LCS/LCSD, and or 
sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory 
QC pages)  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

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

LCS/LCSD %R:  
SW6020B – Iron and manganese were recovered high in the LCS. All associated iron results were ND 
and not affected. The manganese result was affected in the equipment blank sample, 20MAW/BFS-
EB. 
 
 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

Yes☒   No☐   N/A☐          Comments: 
LCS/LCSD %R:  
SW6020B –The manganese result in sample 20MAW/BFS-EB was qualified JL+ to indicate the 
result may be biased high. 
 
 

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

LCS/LCSD %R:  
SW6020B –The manganese result in sample 20MAW/BFS-EB was less than the PSL; therefore, data 
quality or usability were minimally affected. 
 
 

 
c. Matrix Spike/Matrix Spike Duplicate (MS/MSD)  

Note: Leave blank if not required for project 
i. Organics – One MS/MSD reported per matrix, analysis and 20 samples?   

Yes☐   No☐   N/A☒          Comments: 
MS/MSDs were not required for this project. 
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ii. Metals/Inorganics – one MS and one MSD reported per matrix, analysis and 20 samples?  

Yes☐   No☐   N/A☒          Comments: 
MS/MSDs were not required for this project however, they were included in the analytical batches as 
the methods required. MS/MSDs were only evaluated if they were performed on samples from this 
project. 
 
 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits and 
project specified objectives, if applicable? (AK Petroleum methods: AK101 60%-120%, 
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)  

Yes☐   No☒   N/A☐          Comments: 
Associated sample results are only qualified if the dilution factor is less than five and the matrix spike 
concentration is at least two times the sample concentration. 
 
SW6020B: Iron and manganese were recovered high in the MS and/or MSD in sample 20MAW/BFS-
EB. The affected sample had a dilution factor of 5 or greater; therefore, the results were not affected. 
According to the case narrative, a post digestion spike was successful. 
 
 

iv. Precision – All relative percent differences (RPD) reported and less than method or laboratory 
limits and project specified objectives, if applicable? RPD reported from MS/MSD, and or 
sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory 
QC pages)  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

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

No samples were affected. 
 
 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

Yes☐   No☐   N/A☒          Comments: 
No samples were affected. 
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vii.  Data quality or usability affected? (Use comment box to explain.)  
                                             Comments: 

The data quality and usability were not affected. 

d. Surrogates – Organics Only or Isotope Dilution Analytes (IDA) – Isotope Dilution Methods Only 
i. Are surrogate/IDA recoveries reported for organic analyses – field, QC and laboratory 

samples?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits and 
project specified objectives, if applicable? (AK Petroleum methods 50-150 %R; all other 
analyses see the laboratory report pages)  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

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

Yes☐   No☐   N/A☒          Comments: 
No samples were affected. 
 
 

iv.  Data quality or usability affected? 
                                             Comments: 

The data quality and usability were not affected. 
 
 

e. Trip Blanks 
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?  

(If not, enter explanation below.)  

Yes☒   No☐   N/A☐          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☐   N/A☐          Comments: 
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iii. All results less than LOQ and project specified objectives?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

iv.  If above LOQ or project specified objectives, what samples are affected?  
                                             Comments: 

All TB results were ND. 
 
 

v.  Data quality or usability affected?  
                                             Comments: 

The data quality and usability were not affected. 
 
 

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

Yes☒   No☐   N/A☐          Comments: 
The field duplicate frequency of 10 percent was met for the project. A field duplicate was not 
submitted with this sample delivery group (SDG).  
 
 

ii. Submitted blind to lab?  

Yes☒   No☐   N/A☒          Comments: 
A field duplicate was not submitted with this SDG. 
 
 

iii. Precision – All relative percent differences (RPD) less than specified project objectives?  
(Recommended: 30% water, 50% soil) 

RPD (%) = Absolute value of:      (R1-R2)  

 
((R1+R2)/2) 

Where R1 = Sample Concentration 
 R2 = Field Duplicate Concentration 

 

Yes☐   No☐   N/A☒          Comments: 
A field duplicate was not submitted with this SDG. 
 
 

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

Data quality or usability were not affected. 
 
 

x 100 
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g. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 
below)? 

Yes☒   No☐   N/A☐          Comments: 
One equipment blank (EB), 20MAW/BFS-EB was submitted. Because the same sampling equipment 
was used at two separate sites (Brooks Fuel and MarkAir Warehouse), only one EB was submitted 
and shared between the two sites. Only affected samples from the MarkAir Warehouse site are 
evaluated in this checklist. 
 
 
 
 

i. All results less than LOQ and project specified objectives?  

Yes☒   No☐   N/A☐          Comments: 
All results were less than the LOQ, however all detections in the EB were evaluated.  
 
The following analytes were detected in the EB, 20MAW/BFS-EB: 
AK102 - DRO 
AK103 - RRO 
SW8270D SIM - 1-methylnaphthalene, 2-methylnaphthalene and phenanthrene 
SW6020B - manganese 
RSKSOP-147/175 - methane 
 
 

ii.  If above LOQ or project specified objectives, what samples are affected?  
                                             Comments: 

The following sample results were qualified B if the sample result was less than five times the EB 
result: 
 
AK102 DRO - 20MAW-MW3-GW, MAW-MW5-GW, MAW-MW8-GW and MAW-MW9-GW. 
AK103 RRO - 20MAW-MW3-GW, MAW-MW5-GW, MAW-MW8-GW, MAW-MW9-GW, 
MAW-MW10-GW, MAW-MW10-GWA and MAW-MW12-GW. 
SW8270D SIM Phenanthrene - MAW-MW8-GW, MAW-MW10-GW and MAW-MW10-GWA. 
 
 

iii.  Data quality or usability affected?  
                                            Comments: 

Samples MAW-MW10-GW and MAW-MW10-GWA were qualified B for RRO due to detections in 
the EB. The sample results were slightly greater than the PSL and may be biased high. 
 
All other results qualified B were less than the PSL; therefore, the data quality and usability were 
minimally affected. 
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7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 

a. Defined and appropriate?  

Yes☒   No☐   N/A☐          Comments: 
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e-Sample Receipt Form

N/A

Condition (Yes, No, N/A)Review Criteria

COC accompanied samples?

Yes °C
N/A

°C

SGS Workorder #: 1209871 1209871
Exemption permitted if sampler hand carries/delivers.N/A

°C

@

There is 15 voa vials for sample 1 & 3.Proceeded with samples.

Cooler ID: Therm. ID:

Cooler ID: @

1F,1B

Exceptions Noted below

2.0

Were Custody Seals intact?  Note # & location

Cooler ID:

Yes
Chain of Custody / Temperature Requirements

Temperature blank compliant* (i.e., 0-6 °C after CF)? D65Therm. ID:

**Exemption permitted if chilled & collected <8 hours ago, or for samples where chilling is not required
1 @

N/A

Therm. ID:

DOD: Were samples received in COC corresponding coolers?

°C
Therm. ID:

Cooler ID:

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

@

N/A

Therm. ID:

Yes

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

Cooler ID:

Volatile / LL-Hg Requirements

Were all soil VOAs field extracted with MeOH+BFB? N/A

No

Were analytical requests clear? (i.e., method is specified for analyses 
with multiple option for analysis (Ex: BTEX, Metals)

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

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

N/A

***Note:  If sample information on containers differs from COC, SGS will default to COC information.

Yes

Were samples received within holding time?

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

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

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

If samples received without a temperature blank, the "cooler temperature" will be 
documented instead & "COOLER TEMP" will be noted to the right. "ambient" or "chilled" will 

be noted if neither is available. 

Holding Time / Documentation / Sample Condition Requirements

°C

Yes

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

N/A

Yes

@

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

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

Additional notes (if applicable):

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

Additional notes (if applicable):

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

Were all soil VOAs field extracted with MeOH+BFB? N/A
For Rush/Short Hold Time, was RUSH/Short HT email sent? N/A

N/C

**Note:  If times differ <1hr, record details & login per COC.
***Note:  If sample information on containers differs from COC, SGS will default to COC information.

Were analytical requests clear? (i.e., method is specified for analyses 
with multiple option for analysis (Ex: BTEX, Metals)

Yes

Yes

Chain of Custody / Temperature Requirements

2

N/A

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

SGS Workorder #: 1209871 1209871
Exemption permitted if sampler hand carries/delivers.Yes

DOD: Were samples received in COC corresponding coolers?

Were Custody Seals intact?  Note # & location

Review Criteria Exceptions Noted belowCondition (Yes, No, N/A)

COC accompanied samples? Yes

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

Yes

Cooler ID: Therm. ID:

Therm. ID:

°C

1 @Cooler ID: Therm. ID: D23

°C

Yes

Therm. ID:

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

3.4
1.4

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

@

@

Cooler ID:

If samples received without a temperature blank, the "cooler temperature" will be 
documented instead & "COOLER TEMP" will be noted to the right. "ambient" or "chilled" will 

be noted if neither is available. 

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

Yes @ D51

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

Holding Time / Documentation / Sample Condition Requirements

Cooler ID:

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

SGS Profile # 0

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

Yes

Were samples in good condition (no leaks/cracks/breakage)?

Were Trip Blanks (i.e., VOAs, LL-Hg) in cooler with samples?
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Technical Report for

SGS North America, Inc
1209871

SGS Job Number:   FA82050

Sampling Date: 12/15/20

Report to:

SGS North America, Inc
200 W Potter Dr
Anchorage, AK  99518
julie.shumway@sgs.com

ATTN: Julie Shumway

Total number of pages in report:
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DoD ELAP(ANAB L2229), AZ(AZ0806), CA(2937), TX(T104704404), PA(68-03573), VA(460177),
AK, AR, IA, KY, MA, MS, ND, NH, NV, OK, OR, UT, WA, WV
This report shall not be reproduced, except in its entirety, without the written approval of SGS.
Test results relate only to samples analyzed.

SGS North America Inc. • 4405 Vineland Road • Suite C-15 • Orlando, FL 32811 • tel: 407-425-6700 • fax: 407-425-0707

Test results contained within this data package meet the requirements 
of the National Environmental Laboratory Accreditation Program 
and/or state specific certification programs as applicable.

Client Service contact: Andrea Colby   407-425-6700

Norm Farmer
Technical Director

Orlando, FL 01/04/21

e-Hardcopy 2.0
Automated Report

17

SGS is the sole authority for authorizing edits or modifications to this document.
Unauthorized modification of this report is strictly prohibited.
Review standard terms at:  http://www.sgs.com/en/terms-and-conditions

The results set forth herein are provided by SGS North America Inc.

Please share your ideas about
how we can serve you better at:
EHS.US.CustomerCare@sgs.com
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SGS North America Inc.

Sample Summary

SGS North America, Inc
Job No:: FA82050

1209871

Sample Collected Matr ix Client
Number Date Time By Received Code Type Sample ID

FA82050-1 12/15/20 10:36 12/24/20 AQ Water 20MAW-MW8-GW

FA82050-2 12/15/20 15:36 12/24/20 AQ Water 20MAW-MW10-GW

FA82050-3 12/15/20 15:36 12/24/20 AQ Water 20MAW-MW10-GWA

3 of 17
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SAMPLE DELIVERY GROUP CASE NARRATIVE 

Client: SGS North America, Inc Job No: FA82050 

Site: 1209871 Report Date: 1/4/2021 4:31:29 PM 
3 Sample(s) were collected on 12/15/2020 and were received at SGS North America Inc - Orlando on 12/24/2020 properly preserved, at 5.2 
Deg. C and intact.  These Samples received an SGS Orlando job number of FA82050. A listing of the Laboratory Sample ID, Client 
Sample ID and dates of collection are presented in the Results Summary Section. 

Except as noted below, all method specified calibrations and quality control performance criteria were met for this job. For  
more information, please refer to QC summary pages. 

GC Volatiles By Method RSKSOP-147/175 
Matrix: AQ Batch ID: G1R153 

All samples were analyzed within the recommended method holding time. 
All method blanks for this batch meet method specific criteria. 
Sample(s) LA68517-2DUP, LA68517-3MS were used as the QC samples indicated. 

SGS Orlando certifies that this report meets the project requirements for analytical data produced for the samples as received at  
SGS Orlando and as stated on the COC. SGS Orlando certifies that the data meets the Data Quality Objectives for precision, accuracy and 
completeness as specified in the SGS Orlando Quality Manual except as noted above. This report is to be used in its entirety. SGS Orlando 
is not responsible for any assumptions of data quality if partial data packages are used. 
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Summary of Hits Page 1 of 1
Job Number: FA82050
Account: SGS North America, Inc
Project: 1209871
Collected: 12/15/20

Lab Sample ID   Client Sample ID Result/
Analyte Qual LOQ LOD Units Method

FA82050-1 20MAW-MW8-GW

Methane 312 0.50 0.25 ug/l RSKSOP-147/175

FA82050-2 20MAW-MW10-GW

Methane 1820 5.0 2.5 ug/l RSKSOP-147/175

FA82050-3 20MAW-MW10-GWA

Methane 2390 5.0 2.5 ug/l RSKSOP-147/175
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SGS North America Inc.

Sample Results

Report of Analysis

Orlando, FL
Section 4
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SGS North America Inc.

Report of Analysis Page 1 of 1

Client Sample ID: 20MAW-MW8-GW
Lab Sample ID: FA82050-1 Date Sampled: 12/15/20
Matrix: AQ - Water Date Received: 12/24/20
Method: RSKSOP-147/175 Percent Solids: n/a
Project: 1209871

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 1R4177.D 1 12/28/20 12:46 KB n/a n/a G1R153
Run #2

Initial Volume Headspace Volume Volume Injected Temperature
Run #1 38.0 ml 5.0 ml 500 ul 25 Deg. C
Run #2

CAS No. Compound Result LOQ LOD DL Units Q

74-82-8 Methane 312 0.50 0.25 0.16 ug/l

U =  Not detected LOD =  Limit of Detection J =  Indicates an estimated value
LOQ =  Limit of Quantitation       DL =  Detection Limit B =  Indicates analyte found in associated method blank
E =  Indicates value exceeds calibration range N =  Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 1

Client Sample ID: 20MAW-MW10-GW
Lab Sample ID: FA82050-2 Date Sampled: 12/15/20
Matrix: AQ - Water Date Received: 12/24/20
Method: RSKSOP-147/175 Percent Solids: n/a
Project: 1209871

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 1R4182.D 10 12/28/20 14:16 KB n/a n/a G1R153
Run #2

Initial Volume Headspace Volume Volume Injected Temperature
Run #1 38.0 ml 5.0 ml 500 ul 25 Deg. C
Run #2

CAS No. Compound Result LOQ LOD DL Units Q

74-82-8 Methane 1820 5.0 2.5 1.6 ug/l

U =  Not detected LOD =  Limit of Detection J =  Indicates an estimated value
LOQ =  Limit of Quantitation       DL =  Detection Limit B =  Indicates analyte found in associated method blank
E =  Indicates value exceeds calibration range N =  Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 1

Client Sample ID: 20MAW-MW10-GWA
Lab Sample ID: FA82050-3 Date Sampled: 12/15/20
Matrix: AQ - Water Date Received: 12/24/20
Method: RSKSOP-147/175 Percent Solids: n/a
Project: 1209871

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 1R4184.D 10 12/28/20 15:22 KB n/a n/a G1R153
Run #2

Initial Volume Headspace Volume Volume Injected Temperature
Run #1 38.0 ml 5.0 ml 500 ul 25 Deg. C
Run #2

CAS No. Compound Result LOQ LOD DL Units Q

74-82-8 Methane 2390 5.0 2.5 1.6 ug/l

U =  Not detected LOD =  Limit of Detection J =  Indicates an estimated value
LOQ =  Limit of Quantitation       DL =  Detection Limit B =  Indicates analyte found in associated method blank
E =  Indicates value exceeds calibration range N =  Indicates presumptive evidence of a compound
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SGS North America Inc.

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

•  Chain of Custody

Orlando, FL
Section 5
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FA82050: Chain of Custody
Page 1 of 2
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Job Number: FA82050 Client: SGS ALASKA

Date / Time Received: 12/24/2020 10:30:00 AM Delivery Method: FX

Project: 1209871

Airbill #'s: 1483 4801 2438

Cooler Information
1. Custody Seals Present
2. Custody Seals Intact

4. Cooler temp verification
3. Temp criteria achieved

5. Cooler media
IR Gun
Ice (Bag)

Trip Blank Information
1. Trip Blank present / cooler
2. Trip Blank listed on COC

2. Samples preserved properly

Sample Information
1. Sample labels present on bottles

5. Sample recvd within HT
4. Condition of sample
3. Sufficient volume/containers recvd for analysis:

Intact

Comments

SM001
Rev. Date 05/24/17

SGS Sample Receipt Summary

Cooler Temps (Raw Measured) °C:

Cooler Temps (Corrected) °C:

 Cooler 1: (5.0); 

 Cooler 1: (5.2); 

3. Type Of TB Received

  W      or     S    N/A  

6. Dates/Times/IDs on COC match Sample Label
7. VOCs have headspace
8. Bottles received for unspecified tests
9. Compositing instructions clear
10. Voa Soil Kits/Jars received past 48hrs?
11. % Solids Jar received?

Misc. Information
25-Gram 5-GramNumber of Encores: Number of 5035 Field Kits: Number of Lab Filtered Metals:

Test Strip Lot #s: pH 0-3 230315 pH 10-12 219813A Other:  (Specify)

  Y      or     N    N/A  

  Y      or     N  

Therm ID: IR 1;  Therm CF: 0.2;  # of Coolers: 1

  Y      or     N    N/A  

12. Residual Chlorine Present?

Residual Chlorine Test Strip Lot #:

Technician: Reviewer:PETERH Date:Date: 12/24/2020 10:30:00 

FA82050: Chain of Custody
Page 2 of 2
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SGS North America Inc.

GC Volatiles

QC Data Summaries

Includes the following where applicable:

•  Method Blank Summaries
•  Blank Spike Summaries
•  Matrix Spike and Duplicate Summaries

Orlando, FL
Section 6

13 of 17
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Method Blank Summary Page 1 of 1
Job Number: FA82050
Account: SGSAKA SGS North America, Inc
Project: 1209871

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
G1R153-MB 1R4159.D 1 12/28/20 KB n/a n/a G1R153

The QC reported here applies to the following samples: Method: RSKSOP-147/175

FA82050-1, FA82050-2, FA82050-3

CAS No. Compound Result RL MDL Units Q

74-82-8 Methane ND 0.50 0.16 ug/l

14 of 17
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Blank Spike/Blank Spike Duplicate Summary Page 1 of 1
Job Number: FA82050
Account: SGSAKA SGS North America, Inc
Project: 1209871

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
G1R153-BS 1R4161.D 1 12/28/20 KB n/a n/a G1R153
G1R153-BSD 1R4162.D 1 12/28/20 KB n/a n/a G1R153

The QC reported here applies to the following samples: Method: RSKSOP-147/175

FA82050-1, FA82050-2, FA82050-3

Spike BSP BSP BSD BSD Limits
CAS No. Compound ug/l ug/l % ug/l % RPD Rec/RPD

74-82-8 Methane 108 105 97 111 103 6 62-139/30

* =  Outside of Control Limits.
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Matrix Spike Summary Page 1 of 1
Job Number: FA82050
Account: SGSAKA SGS North America, Inc
Project: 1209871

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
LA68517-3MS 1R4172.D 1 12/28/20 KB n/a n/a G1R153
LA68517-3 1R4165.D 1 12/28/20 KB n/a n/a G1R153

The QC reported here applies to the following samples: Method: RSKSOP-147/175

FA82050-1, FA82050-2, FA82050-3

LA68517-3 Spike MS MS
CAS No. Compound ug/l Q ug/l ug/l % Limits

74-82-8 Methane 0.59 108 132 122 62-139

* =  Outside of Control Limits.
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Duplicate Summary Page 1 of 1
Job Number: FA82050
Account: SGSAKA SGS North America, Inc
Project: 1209871

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
LA68517-2DUP 1R4171.D 1 12/28/20 KB n/a n/a G1R153
LA68517-2 1R4164.D 1 12/28/20 KB n/a n/a G1R153

The QC reported here applies to the following samples: Method: RSKSOP-147/175

FA82050-1, FA82050-2, FA82050-3

LA68517-2 DUP
CAS No. Compound ug/l Q ug/l Q RPD Limits

74-82-8 Methane 9.6 8.0 18 30

* =  Outside of Control Limits.
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e-Sample Receipt Form

If samples received without a temperature blank, the "cooler temperature" will be 
documented instead & "COOLER TEMP" will be noted to the right. "ambient" or "chilled" will 

be noted if neither is available. 

Holding Time / Documentation / Sample Condition Requirements

°C

Yes

@

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

N/A

***Note:  If sample information on containers differs from COC, SGS will default to COC information.

Yes

Were samples received within holding time?

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

Preservative insufficent for sample MW17 added 2ml HCL from lot: 
LW09-0463-17-03

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

Additional notes (if applicable):

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

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

YesWere Trip Blanks (i.e., VOAs, LL-Hg) in cooler with samples?
Were all water VOA vials free of headspace (i.e., bubbles ≤ 6mm)?

Bubbles in 1 vial from MW12 and 2 vials from MW9 

N/A

No

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

Volatile / LL-Hg Requirements

Were all soil VOAs field extracted with MeOH+BFB? N/A

Yes

Were analytical requests clear? (i.e., method is specified for analyses 
with multiple option for analysis (Ex: BTEX, Metals)

N/A

Therm. ID:

Yes

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

Cooler ID:

Cooler ID:

D52Therm. ID:

°C
Therm. ID:

Cooler ID:

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

**Exemption permitted if chilled & collected <8 hours ago, or for samples where chilling is not required
1 @

1F1B 

Exceptions Noted below

2.8

Were Custody Seals intact?  Note # & location

Cooler ID:

Yes
Chain of Custody / Temperature Requirements

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

@

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

Therm. ID:

°C

@ Therm. ID:

Cooler ID:

DOD: Were samples received in COC corresponding coolers?

@

Yes °C
N/A

°C

SGS Workorder #: 1209876 1209876
Exemption permitted if sampler hand carries/delivers.N/A

Yes

Condition (Yes, No, N/A)Review Criteria

COC accompanied samples?

F102b_SRFpm_2019032561 of 81



e-Sample Receipt Form FBK

Additional notes (if applicable):

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

Were all soil VOAs field extracted with MeOH+BFB? N/A
For Rush/Short Hold Time, was RUSH/Short HT email sent? N/A

N/C

**Note:  If times differ <1hr, record details & login per COC.
***Note:  If sample information on containers differs from COC, SGS will default to COC information.

Were analytical requests clear? (i.e., method is specified for analyses 
with multiple option for analysis (Ex: BTEX, Metals)

Yes

Yes

Chain of Custody / Temperature Requirements
N/A

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

SGS Workorder #: 1209876 1209876
Exemption permitted if sampler hand carries/delivers.Yes

DOD: Were samples received in COC corresponding coolers?

Were Custody Seals intact?  Note # & location

Review Criteria Exceptions Noted belowCondition (Yes, No, N/A)

COC accompanied samples? Yes

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

Yes

Cooler ID: Therm. ID:

Therm. ID:

°C

1 @Cooler ID: Therm. ID: D23

°C

Yes

Therm. ID:

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

4.3

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

@

@

Cooler ID:

If samples received without a temperature blank, the "cooler temperature" will be 
documented instead & "COOLER TEMP" will be noted to the right. "ambient" or "chilled" will 

be noted if neither is available. 

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

@

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

Holding Time / Documentation / Sample Condition Requirements

Cooler ID:

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

SGS Profile # 0

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

N/A

Were samples in good condition (no leaks/cracks/breakage)?

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

F10_SRFforTransfer_Digital_2019070362 of 81
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12/31/20

Technical Report for

SGS North America, Inc
1209876

SGS Job Number:   FA82049

Sampling Date: 12/16/20

Report to:

SGS North America, Inc
200 W Potter Dr
Anchorage, AK  99518
julie.shumway@sgs.com

ATTN: Julie Shumway

Total number of pages in report:

Certifications: FL(E83510), LA(03051), KS(E-10327), IL(200063), NC(573), NJ(FL002), NY(12022), SC(96038001)
DoD ELAP(ANAB L2229), AZ(AZ0806), CA(2937), TX(T104704404), PA(68-03573), VA(460177),
AK, AR, IA, KY, MA, MS, ND, NH, NV, OK, OR, UT, WA, WV
This report shall not be reproduced, except in its entirety, without the written approval of SGS.
Test results relate only to samples analyzed.

SGS North America Inc. • 4405 Vineland Road • Suite C-15 • Orlando, FL 32811 • tel: 407-425-6700 • fax: 407-425-0707

Test results contained within this data package meet the requirements 
of the National Environmental Laboratory Accreditation Program 
and/or state specific certification programs as applicable.

Client Service contact: Andrea Colby   407-425-6700

Norm Farmer
Technical Director

Orlando, FL 12/31/20

e-Hardcopy 2.0
Automated Report

17

SGS is the sole authority for authorizing edits or modifications to this document.
Unauthorized modification of this report is strictly prohibited.
Review standard terms at:  http://www.sgs.com/en/terms-and-conditions

The results set forth herein are provided by SGS North America Inc.

Please share your ideas about
how we can serve you better at:
EHS.US.CustomerCare@sgs.com
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SGS North America Inc.

Sample Summary

SGS North America, Inc
Job No:: FA82049

1209876

Sample Collected Matr ix Client
Number Date Time By Received Code Type Sample ID

FA82049-1 12/16/20 09:45 12/24/20 AQ Water 20MAW-MW12-GW

FA82049-2 12/16/20 16:21 12/24/20 AQ Water 20MAW-MW5-GW

3 of 17
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Summary of Hits Page 1 of 1
Job Number: FA82049
Account: SGS North America, Inc
Project: 1209876
Collected: 12/16/20

Lab Sample ID   Client Sample ID Result/
Analyte Qual LOQ LOD Units Method

FA82049-1 20MAW-MW12-GW

Methane 568 0.50 0.25 ug/l RSKSOP-147/175

FA82049-2 20MAW-MW5-GW

Methane 77.2 0.50 0.25 ug/l RSKSOP-147/175

6 of 17
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SGS North America Inc.

Sample Results

Report of Analysis

Orlando, FL
Section 4
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SGS North America Inc.

Report of Analysis Page 1 of 1

Client Sample ID: 20MAW-MW12-GW
Lab Sample ID: FA82049-1 Date Sampled: 12/16/20
Matrix: AQ - Water Date Received: 12/24/20
Method: RSKSOP-147/175 Percent Solids: n/a
Project: 1209876

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 1R4175.D 1 12/28/20 12:18 KB n/a n/a G1R153
Run #2

Initial Volume Headspace Volume Volume Injected Temperature
Run #1 38.0 ml 5.0 ml 500 ul 25 Deg. C
Run #2

CAS No. Compound Result LOQ LOD DL Units Q

74-82-8 Methane 568 0.50 0.25 0.16 ug/l

U =  Not detected LOD =  Limit of Detection J =  Indicates an estimated value
LOQ =  Limit of Quantitation       DL =  Detection Limit B =  Indicates analyte found in associated method blank
E =  Indicates value exceeds calibration range N =  Indicates presumptive evidence of a compound

8 of 17

FA82049
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SGS North America Inc.

Report of Analysis Page 1 of 1

Client Sample ID: 20MAW-MW5-GW
Lab Sample ID: FA82049-2 Date Sampled: 12/16/20
Matrix: AQ - Water Date Received: 12/24/20
Method: RSKSOP-147/175 Percent Solids: n/a
Project: 1209876

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 1R4176.D 1 12/28/20 12:25 KB n/a n/a G1R153
Run #2

Initial Volume Headspace Volume Volume Injected Temperature
Run #1 38.0 ml 5.0 ml 500 ul 25 Deg. C
Run #2

CAS No. Compound Result LOQ LOD DL Units Q

74-82-8 Methane 77.2 0.50 0.25 0.16 ug/l

U =  Not detected LOD =  Limit of Detection J =  Indicates an estimated value
LOQ =  Limit of Quantitation       DL =  Detection Limit B =  Indicates analyte found in associated method blank
E =  Indicates value exceeds calibration range N =  Indicates presumptive evidence of a compound

9 of 17
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SGS North America Inc.

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

•  Chain of Custody

Orlando, FL
Section 5
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FA82049: Chain of Custody
Page 1 of 2
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Job Number: FA82049 Client: SGS ALASKA

Date / Time Received: 12/24/2020 10:30:00 AM Delivery Method: FEDEX

Project: 1209876

Airbill #'s: 148348012438

Cooler Information
1. Custody Seals Present
2. Custody Seals Intact

4. Cooler temp verification
3. Temp criteria achieved

5. Cooler media
IR Gun
Ice (Bag)

Trip Blank Information
1. Trip Blank present / cooler
2. Trip Blank listed on COC

2. Samples preserved properly

Sample Information
1. Sample labels present on bottles

5. Sample recvd within HT
4. Condition of sample
3. Sufficient volume/containers recvd for analysis:

Intact

Comments

SM001
Rev. Date 05/24/17

SGS Sample Receipt Summary

Cooler Temps (Raw Measured) °C:

Cooler Temps (Corrected) °C:

 Cooler 1: (5.0); 

 Cooler 1: (5.2); 

3. Type Of TB Received

  W      or     S    N/A  

6. Dates/Times/IDs on COC match Sample Label
7. VOCs have headspace
8. Bottles received for unspecified tests
9. Compositing instructions clear
10. Voa Soil Kits/Jars received past 48hrs?
11. % Solids Jar received?

Misc. Information
25-Gram 5-GramNumber of Encores: Number of 5035 Field Kits: Number of Lab Filtered Metals:

Test Strip Lot #s: pH 0-3 230315 pH 10-12 219813A Other:  (Specify)

  Y      or     N    N/A  

  Y      or     N  

Therm ID: IR 1;  Therm CF: 0.2;  # of Coolers: 1

  Y      or     N    N/A  

12. Residual Chlorine Present?

Residual Chlorine Test Strip Lot #:

Technician: Reviewer:MAGALEAK Date:Date: 12/24/2020 10:30:00 

FA82049: Chain of Custody
Page 2 of 2
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SGS North America Inc.

GC Volatiles

QC Data Summaries

Includes the following where applicable:

•  Method Blank Summaries
•  Blank Spike Summaries
•  Matrix Spike and Duplicate Summaries

Orlando, FL
Section 6

13 of 17
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Method Blank Summary Page 1 of 1
Job Number: FA82049
Account: SGSAKA SGS North America, Inc
Project: 1209876

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
G1R153-MB 1R4159.D 1 12/28/20 KB n/a n/a G1R153

The QC reported here applies to the following samples: Method: RSKSOP-147/175

FA82049-1, FA82049-2

CAS No. Compound Result RL MDL Units Q

74-82-8 Methane ND 0.50 0.16 ug/l

14 of 17

FA82049

6
6.1.1

78 of 81



Blank Spike/Blank Spike Duplicate Summary Page 1 of 1
Job Number: FA82049
Account: SGSAKA SGS North America, Inc
Project: 1209876

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
G1R153-BS 1R4161.D 1 12/28/20 KB n/a n/a G1R153
G1R153-BSD 1R4162.D 1 12/28/20 KB n/a n/a G1R153

The QC reported here applies to the following samples: Method: RSKSOP-147/175

FA82049-1, FA82049-2

Spike BSP BSP BSD BSD Limits
CAS No. Compound ug/l ug/l % ug/l % RPD Rec/RPD

74-82-8 Methane 108 105 97 111 103 6 62-139/30

* =  Outside of Control Limits.

15 of 17
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Matrix Spike Summary Page 1 of 1
Job Number: FA82049
Account: SGSAKA SGS North America, Inc
Project: 1209876

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
LA68517-3MS 1R4172.D 1 12/28/20 KB n/a n/a G1R153
LA68517-3 1R4165.D 1 12/28/20 KB n/a n/a G1R153

The QC reported here applies to the following samples: Method: RSKSOP-147/175

FA82049-1, FA82049-2

LA68517-3 Spike MS MS
CAS No. Compound ug/l Q ug/l ug/l % Limits

74-82-8 Methane 0.59 108 132 122 62-139

* =  Outside of Control Limits.

16 of 17
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Duplicate Summary Page 1 of 1
Job Number: FA82049
Account: SGSAKA SGS North America, Inc
Project: 1209876

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
LA68517-2DUP 1R4171.D 1 12/28/20 KB n/a n/a G1R153
LA68517-2 1R4164.D 1 12/28/20 KB n/a n/a G1R153

The QC reported here applies to the following samples: Method: RSKSOP-147/175

FA82049-1, FA82049-2

LA68517-2 DUP
CAS No. Compound ug/l Q ug/l Q RPD Limits

74-82-8 Methane 9.6 8.0 18 30

* =  Outside of Control Limits.
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e-Sample Receipt Form FBK

Additional notes (if applicable):

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

Were all soil VOAs field extracted with MeOH+BFB? N/A
For Rush/Short Hold Time, was RUSH/Short HT email sent? N/A

N/C

**Note:  If times differ <1hr, record details & login per COC.
***Note:  If sample information on containers differs from COC, SGS will default to COC information.

Were analytical requests clear? (i.e., method is specified for analyses 
with multiple option for analysis (Ex: BTEX, Metals)

Yes

Yes

Chain of Custody / Temperature Requirements
N/A

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

SGS Workorder #: 1209879 1209879
Exemption permitted if sampler hand carries/delivers.Yes

DOD: Were samples received in COC corresponding coolers?

Were Custody Seals intact?  Note # & location

Review Criteria Exceptions Noted belowCondition (Yes, No, N/A)

COC accompanied samples? Yes

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

Yes

Cooler ID: Therm. ID:

Therm. ID:

°C

1 @Cooler ID: Therm. ID: D23

°C

Yes

Therm. ID:

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

4.1

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

@

@

Cooler ID:

If samples received without a temperature blank, the "cooler temperature" will be 
documented instead & "COOLER TEMP" will be noted to the right. "ambient" or "chilled" will 

be noted if neither is available. 

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

@

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

Holding Time / Documentation / Sample Condition Requirements

Cooler ID:

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

SGS Profile # 0

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

Yes

Were samples in good condition (no leaks/cracks/breakage)?

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

F10_SRFforTransfer_Digital_20190703
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SGS North America Inc.

Sample Summary

SGS North America, Inc
Job No:: FA82047

1209879

Sample Collected Matr ix Client
Number Date Time By Received Code Type Sample ID

FA82047-1 12/18/20 15:30 12/24/20 AQ Water 20MAW/BFS-EB
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Summary of Hits Page 1 of 1
Job Number: FA82047
Account: SGS North America, Inc
Project: 1209879
Collected: 12/18/20

Lab Sample ID   Client Sample ID Result/
Analyte Qual LOQ LOD Units Method

FA82047-1 20MAW/BFS-EB

Methane 0.22 J 0.50 0.25 ug/l RSKSOP-147/175
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SGS North America Inc.

Sample Results

Report of Analysis

Orlando, FL
Section 4
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SGS North America Inc.

Report of Analysis Page 1 of 1

Client Sample ID: 20MAW/BFS-EB
Lab Sample ID: FA82047-1 Date Sampled: 12/18/20
Matrix: AQ - Water Date Received: 12/24/20
Method: RSKSOP-147/175 Percent Solids: n/a
Project: 1209879

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 1R4174.D 1 12/28/20 12:09 KB n/a n/a G1R153
Run #2

Initial Volume Headspace Volume Volume Injected Temperature
Run #1 38.0 ml 5.0 ml 500 ul 25 Deg. C
Run #2

CAS No. Compound Result LOQ LOD DL Units Q

74-82-8 Methane 0.22 0.50 0.25 0.16 ug/l J
74-84-0 Ethane 0.50 U 1.0 0.50 0.32 ug/l
74-85-1 Ethene 0.50 U 1.0 0.50 0.43 ug/l

U =  Not detected LOD =  Limit of Detection J =  Indicates an estimated value
LOQ =  Limit of Quantitation       DL =  Detection Limit B =  Indicates analyte found in associated method blank
E =  Indicates value exceeds calibration range N =  Indicates presumptive evidence of a compound
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SGS North America Inc.

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

•  Chain of Custody
•  QC Evaluation: DOD QSM5.x Limits

Orlando, FL
Section 5
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FA82047: Chain of Custody
Page 1 of 2
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Job Number: FA82047 Client: SGS ALASKA

Date / Time Received: 12/24/2020 10:30:00 AM Delivery Method: FEDEX

Project: 1209879

Airbill #'s: 148348012471

Cooler Information
1. Custody Seals Present
2. Custody Seals Intact

4. Cooler temp verification
3. Temp criteria achieved

5. Cooler media
IR Gun
Ice (Bag)

Trip Blank Information
1. Trip Blank present / cooler
2. Trip Blank listed on COC

2. Samples preserved properly

Sample Information
1. Sample labels present on bottles

5. Sample recvd within HT
4. Condition of sample
3. Sufficient volume/containers recvd for analysis:

Intact

Comments

SM001
Rev. Date 05/24/17

SGS Sample Receipt Summary

Cooler Temps (Raw Measured) °C:

Cooler Temps (Corrected) °C:

 Cooler 1: (2.0); 

 Cooler 1: (2.2); 

3. Type Of TB Received

  W      or     S    N/A  

6. Dates/Times/IDs on COC match Sample Label
7. VOCs have headspace
8. Bottles received for unspecified tests
9. Compositing instructions clear
10. Voa Soil Kits/Jars received past 48hrs?
11. % Solids Jar received?

Misc. Information
25-Gram 5-GramNumber of Encores: Number of 5035 Field Kits: Number of Lab Filtered Metals:

Test Strip Lot #s: pH 0-3 230315 pH 10-12 219813A Other:  (Specify)

  Y      or     N    N/A  

  Y      or     N  

Therm ID: IR 1;  Therm CF: 0.2;  # of Coolers: 1

  Y      or     N    N/A  

12. Residual Chlorine Present?

Residual Chlorine Test Strip Lot #:

Technician: Reviewer:MAGALEAK Date:Date: 12/24/2020 10:30:00 

FA82047: Chain of Custody
Page 2 of 2
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QC Evaluation: DOD QSM5.x Limits Page 1 of 1
Job Number: FA82047
Account: SGS North America, Inc
Project: 1209879
Collected: 12/18/20

QC Sample ID CAS# Analyte Sample Result Result Units Limits
Type Type

G1R153 RSKSOP-147/175

G1R153-BS 74-82-8 Methane BSP REC 97 % 73-125
G1R153-BS 74-84-0 Ethane BSP REC 96 % 74-131
G1R153-BS 74-85-1 Ethene BSP REC 97 % 72-133
G1R153-BSD 74-82-8 Methane BSD REC 103 % 73-125
G1R153-BSD 74-82-8 Methane BSD RPD 6 % 30
G1R153-BSD 74-84-0 Ethane BSD REC 100 % 74-131
G1R153-BSD 74-84-0 Ethane BSD RPD 4 % 30
G1R153-BSD 74-85-1 Ethene BSD REC 102 % 72-133
G1R153-BSD 74-85-1 Ethene BSD RPD 5 % 30
LA68517-3MS* 74-82-8 Methane MS REC 122 % 73-125
LA68517-3MS* 74-84-0 Ethane MS REC 120 % 74-131
LA68517-3MS* 74-85-1 Ethene MS REC 121 % 72-133
LA68517-2DUP* 74-82-8 Methane DUP RPD 18 % 30
LA68517-2DUP* 74-84-0 Ethane DUP RPD 0 % 30
LA68517-2DUP* 74-85-1 Ethene DUP RPD 0 % 30

* Sample used for QC is not from job FA82047
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SGS North America Inc.

GC Volatiles

QC Data Summaries

Includes the following where applicable:

•  Method Blank Summaries
•  Blank Spike Summaries
•  Matrix Spike and Duplicate Summaries

Orlando, FL
Section 6
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Method Blank Summary Page 1 of 1
Job Number: FA82047
Account: SGSAKA SGS North America, Inc
Project: 1209879

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
G1R153-MB 1R4159.D 1 12/28/20 KB n/a n/a G1R153

The QC reported here applies to the following samples: Method: RSKSOP-147/175

FA82047-1

CAS No. Compound Result RL MDL Units Q

74-82-8 Methane ND 0.50 0.16 ug/l
74-84-0 Ethane ND 1.0 0.32 ug/l
74-85-1 Ethene ND 1.0 0.43 ug/l

13 of 16

FA82047

6
6.1.1



Blank Spike/Blank Spike Duplicate Summary Page 1 of 1
Job Number: FA82047
Account: SGSAKA SGS North America, Inc
Project: 1209879

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
G1R153-BS 1R4161.D 1 12/28/20 KB n/a n/a G1R153
G1R153-BSD 1R4162.D 1 12/28/20 KB n/a n/a G1R153

The QC reported here applies to the following samples: Method: RSKSOP-147/175

FA82047-1

Spike BSP BSP BSD BSD Limits
CAS No. Compound ug/l ug/l % ug/l % RPD Rec/RPD

74-82-8 Methane 108 105 97 111 103 6 62-139/30
74-84-0 Ethane 219 210 96 219 100 4 67-141/30
74-85-1 Ethene 290 282 97 295 102 5 68-141/30

* =  Outside of Control Limits.
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Matrix Spike Summary Page 1 of 1
Job Number: FA82047
Account: SGSAKA SGS North America, Inc
Project: 1209879

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
LA68517-3MS 1R4172.D 1 12/28/20 KB n/a n/a G1R153
LA68517-3 1R4165.D 1 12/28/20 KB n/a n/a G1R153

The QC reported here applies to the following samples: Method: RSKSOP-147/175

FA82047-1

LA68517-3 Spike MS MS
CAS No. Compound ug/l Q ug/l ug/l % Limits

74-82-8 Methane 0.59 108 132 122 62-139
74-84-0 Ethane ND 219 263 120 67-141
74-85-1 Ethene ND 290 352 121 68-141

* =  Outside of Control Limits.
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Duplicate Summary Page 1 of 1
Job Number: FA82047
Account: SGSAKA SGS North America, Inc
Project: 1209879

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
LA68517-2DUP 1R4171.D 1 12/28/20 KB n/a n/a G1R153
LA68517-2 1R4164.D 1 12/28/20 KB n/a n/a G1R153

The QC reported here applies to the following samples: Method: RSKSOP-147/175

FA82047-1

LA68517-2 DUP
CAS No. Compound ug/l Q ug/l Q RPD Limits

74-82-8 Methane 9.6 8.0 18 30
74-84-0 Ethane ND ND nc 30
74-85-1 Ethene ND ND nc 30

* =  Outside of Control Limits.
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10515 Research Drive
Knoxville, TN 37932
Phone: 865.573.8188

Fax: 865.573.8133
Web: www.microbe.com

SITE LOGIC Report
QuantArray®-Petro Study

Contact: Guy Wade Phone: 907-762-1022

Address: Jacobs
949 E. 36th Avenue Email: guy.wade@jacobs.com
Suite 500
Anchorage, AK 99508

MI Identifier: 096RL Report Date: 12/30/2020

Project: MarkAir Groundwater - D3414000, D3414000
Comments:

NOTICE: This report is intended only for the addressee shown above and may contain confidential or privileged
information. If the recipient of this material is not the intended recipient or if you have received this in error, please
notify Microbial Insights, Inc. immediately. The data and other information in this report represent only the sample(s)
analyzed and are rendered upon condition that it is not to be reproduced without approval from Microbial Insights,
Inc. Thank you for your cooperation.

www.microbe.com


The QuantArray®-Petro Approach
Comprehensive evaluation of biodegradation potential at petroleum impacted sites is inherently problematic due to two factors:

(1) Petroleum products are complex mixtures of hundreds of aliphatic, aromatic, cyclic, and heterocyclic compounds.

(2) Even for common classes of contaminants like benzene, toluene, ethylbenzene, and xylenes (BTEX), biodegradation can pro-
ceed by a multitude of pathways.

The QuantArray®-Petro has been designed to address both of these issues by providing the simultaneous quantification of the
specific functional genes responsible for both aerobic and anaerobic biodegradation of BTEX, PAHs, and a variety of short and long
chain alkanes.

Thus, when combined with chemical and geochemical groundwater monitoring programs, the QuantArray®-Petro allows site
managers to simultaneously yet economically evaluate the potential for biodegradation of a spectrum of petroleum hydrocarbons
through a multitude of aerobic and anaerobic pathways to give a much clearer and comprehensive view of contaminant biodegrada-
tion.

The QuantArray®-Petro is used to quantify specific microorganisms and functional genes to evaluate aerobic and anaero-
bic biodegradation of the following classes of compounds present in petroleum products:

BTEX and MTBE Naphthalene and PAHs Alkanes/TPH
Toluene dioxygenase (TOD)
and monooxygenase (RMO,
RDEG, PHE, TOL) genes for
aerobic BTEX biodegradation

Includes two groups of naphtha-
lene dioxygenase genes (NAH,

PHN) for aerobic biodegradation

The n-alkanes are a substantial
portion of petroleum products

Includes MTBE utilizing strain
Methylibium petroleiphilum PM1

and TBA monooxygenase
Naphthylmethylsuccinate synthase
(MNSSA) for anaerobic biodegra-

dation of methyl-naphthalenes

The QuantArray®-Petro includes
quantification of alkane monooxy-
genase genes (ALK and ALMA)

Benzylsuccinate synthase (BSS)
for anaerobic biodegradation of

toluene, ethylbenzene, and xylenes
Naphthalene carboxylase
(ANC) initiates the only

known pathway for anaerobic
naphthalene biodegradation

Also includes quantification of
alkylsuccinate synthase (assA)

genes to evaluate anaerobic
biodegradation of alkanes

Benzene carboxylase (ABC) for
anaerobic benzene biodegradation]

How do QuantArrays® work?
The QuantArray®-Petro in many respects is a hybrid technology combining the highly parallel detection of mi-
croarrays with the accurate and precise quantification provided by qPCR into a single platform. The key to
highly parallel qPCR reactions is the nanoliter fluidics platform for low volume, solution phase qPCR reactions.
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How are QuantArray® results reported?
One of the primary advantages of the QuantArray®-Petro is the simultaneous quantification of a broad spectrum of different
microorganisms and key functional genes involved in a variety of pathways for hydrocarbon biodegradation. However, highly
parallel quantification combined with various metabolic and cometabolic capabilities of different target organisms can complicate
data presentation. Therefore, in addition to Summary Tables, QuantArray®-Petro results will be presented as Microbial Population
Summary and Comparison Figures to aid in the data interpretation and subsequent evaluation of site management activities.

Types of Tables and Figures:

Figure presenting the concentrations of QuantArray®-
Petro target gene concentrations (e.g. toluene dioxy-

genase) relative to typically observed values.

Tables of target population concentrations grouped
by biodegradation pathway and contaminant type.

Depending on the project, sample results can be presented
to compare changes over time or examine differences in mi-
crobial populations along a transect of the dissolved plume.

Microbial Population
Summary

Summary Tables

Comparison Figures
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Results

Table 1: Summary of the QuantArray®-Petro results obtained for samples 20MAW-MW8-GW, 20MAW-MW10-GW,
20MAW-MW12-GW, and 20MAW-MW5-GW.

Sample Name 20MAW-MW8-
GW

20MAW-
MW10-GW

20MAW-
MW12-GW

20MAW-MW5-
GW

Sample Date 12/15/2020 12/15/2020 12/16/2020 12/16/2020
Aerobic BTEX and MTBE cells/mL cells/mL cells/mL cells/mL
Toluene/Benzene Dioxygenase (TOD) <5.00E+00 2.43E+01 <5.00E+00 <4.50E+00
Phenol Hydroxylase (PHE) 5.07E+03 4.71E+04 2.28E+02 <4.50E+00
Toluene 2 Monooxygenase/Phenol Hydroxylase
(RDEG) 2.70E+03 9.34E+04 <5.00E+00 <4.50E+00

Toluene Ring Hydroxylating Monooxygenases (RMO) 7.17E+03 5.09E+04 1.17E+02 <4.50E+00
Xylene/Toluene Monooxygenase (TOL) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
Ethylbenzene/Isopropylbenzene Dioxygenase (EDO) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
Biphenyl/Isopropylbenzene Dioxygenase (BPH4) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
Methylibium petroleiphilum PM1 (PM1) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
TBA Monooxygenase (TBA) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
Aerobic PAHs and Alkanes
Naphthalene Dioxygenase (NAH) 5.80E+00 <7.10E+00 <5.00E+00 <4.50E+00
Naphthalene-inducible Dioxygenase (NidA) 3.99E+01 <7.10E+00 <5.00E+00 <4.50E+00
Phenanthrene Dioxygenase (PHN) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
Alkane Monooxygenase (ALK) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
Alkane Monooxygenase (ALMA) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
Anaerobic BTEX
Benzoyl Coenzyme A Reductase (BCR) 2.12E+03 9.37E+02 1.58E+03 2.13E+02
Benzylsuccinate Synthase (BSS) 6.40E+03 1.17E+04 3.80E+02 8.22E+01
Benzene Carboxylase (ABC) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
Anaerobic PAHs and Alkanes
Naphthylmethylsuccinate Synthase (MNSSA) 5.16E+03 1.33E+03 8.86E+02 <4.50E+00
Naphthalene Carboxylase (ANC) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
Alkylsuccinate Synthase (ASSA) 3.90E+01 1.65E+02 6.86E+02 <4.50E+00
Other
Total Eubacteria (EBAC) 2.87E+06 3.63E+07 1.01E+06 4.39E+05
Sulfate Reducing Bacteria (APS) 5.29E+04 4.09E+04 4.54E+04 3.49E+03

Legend:
NA = Not Analyzed NS = Not Sampled J = Estimated Gene Copies Below PQL but Above LQL
I = Inhibited < = Result Not Detected
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Figure 1: Microbial population summary to aid in evaluating potential pathways and biodegradation of specific con-
taminants.

Aerobic Anaerobic
BTEX TOD, PHE, RDEG, RMO, TOL, EDO BTEX BCR, BSS, ABC
Cumene, Ethylbenzene EDO, BPH4 Naphthalene/Methylnaphthalene MNSSA, ANC
MTBE/TBA PM1, TBA Alkanes assA
Naphthalene NAH, NidA
Phenanthrene PHN
Alkanes ALK, ALMA
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Figure 2: Microbial population summary to aid in evaluating potential pathways and biodegradation of specific con-
taminants.

Aerobic Anaerobic
BTEX TOD, PHE, RDEG, RMO, TOL, EDO BTEX BCR, BSS, ABC
Cumene, Ethylbenzene EDO, BPH4 Naphthalene/Methylnaphthalene MNSSA, ANC
MTBE/TBA PM1, TBA Alkanes assA
Naphthalene NAH, NidA
Phenanthrene PHN
Alkanes ALK, ALMA
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Figure 3: Microbial population summary to aid in evaluating potential pathways and biodegradation of specific con-
taminants.

Aerobic Anaerobic
BTEX TOD, PHE, RDEG, RMO, TOL, EDO BTEX BCR, BSS, ABC
Cumene, Ethylbenzene EDO, BPH4 Naphthalene/Methylnaphthalene MNSSA, ANC
MTBE/TBA PM1, TBA Alkanes assA
Naphthalene NAH, NidA
Phenanthrene PHN
Alkanes ALK, ALMA
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Figure 4: Microbial population summary to aid in evaluating potential pathways and biodegradation of specific con-
taminants.

Aerobic Anaerobic
BTEX TOD, PHE, RDEG, RMO, TOL, EDO BTEX BCR, BSS, ABC
Cumene, Ethylbenzene EDO, BPH4 Naphthalene/Methylnaphthalene MNSSA, ANC
MTBE/TBA PM1, TBA Alkanes assA
Naphthalene NAH, NidA
Phenanthrene PHN
Alkanes ALK, ALMA
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Table 2: Summary of the QuantArray®-Petro results for microorganisms responsible for aerobic biodegradation of BTEX
and MTBE for samples 20MAW-MW8-GW, 20MAW-MW10-GW, 20MAW-MW12-GW, and 20MAW-MW5-GW.

Sample Name 20MAW-MW8-
GW

20MAW-
MW10-GW

20MAW-
MW12-GW

20MAW-MW5-
GW

Sample Date 12/15/2020 12/15/2020 12/16/2020 12/16/2020
Aerobic BTEX and MTBE cells/mL cells/mL cells/mL cells/mL
Toluene/Benzene Dioxygenase (TOD) <5.00E+00 2.43E+01 <5.00E+00 <4.50E+00
Phenol Hydroxylase (PHE) 5.07E+03 4.71E+04 2.28E+02 <4.50E+00
Toluene 2 Monooxygenase/Phenol Hydroxylase
(RDEG) 2.70E+03 9.34E+04 <5.00E+00 <4.50E+00

Toluene Ring Hydroxylating Monooxygenases (RMO) 7.17E+03 5.09E+04 1.17E+02 <4.50E+00
Xylene/Toluene Monooxygenase (TOL) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
Ethylbenzene/Isopropylbenzene Dioxygenase (EDO) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
Biphenyl/Isopropylbenzene Dioxygenase (BPH4) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
Methylibium petroleiphilum PM1 (PM1) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
TBA Monooxygenase (TBA) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00

Figure 5: Comparison - microbial populations involved in aerobic biodegradation of BTEX and MTBE.
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Table 3: Summary of the QuantArray®-Petro results for microorganisms responsible for aerobic biodegradation of PAHs
and alkanes for samples 20MAW-MW8-GW, 20MAW-MW10-GW, 20MAW-MW12-GW, and 20MAW-MW5-GW.

Sample Name 20MAW-MW8-
GW

20MAW-
MW10-GW

20MAW-
MW12-GW

20MAW-MW5-
GW

Sample Date 12/15/2020 12/15/2020 12/16/2020 12/16/2020
Aerobic PAHs and Alkanes cells/mL cells/mL cells/mL cells/mL
Naphthalene Dioxygenase (NAH) 5.80E+00 <7.10E+00 <5.00E+00 <4.50E+00
Naphthalene-inducible Dioxygenase (NidA) 3.99E+01 <7.10E+00 <5.00E+00 <4.50E+00
Phenanthrene Dioxygenase (PHN) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
Alkane Monooxygenase (ALK) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
Alkane Monooxygenase (ALMA) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00

Figure 6: Comparison - microbial populations involved in aerobic biodegradation of PAHs and alkanes.
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Table 4: Summary of the QuantArray®-Petro results for microorganisms responsible for anaerobic biodegradation of
BTEX, PAHs and alkanes for samples 20MAW-MW8-GW, 20MAW-MW10-GW, 20MAW-MW12-GW, and 20MAW-MW5-
GW.

Sample Name 20MAW-MW8-
GW

20MAW-
MW10-GW

20MAW-
MW12-GW

20MAW-MW5-
GW

Sample Date 12/15/2020 12/15/2020 12/16/2020 12/16/2020
Anaerobic BTEX cells/mL cells/mL cells/mL cells/mL
Benzoyl Coenzyme A Reductase (BCR) 2.12E+03 9.37E+02 1.58E+03 2.13E+02
Benzylsuccinate Synthase (BSS) 6.40E+03 1.17E+04 3.80E+02 8.22E+01
Benzene Carboxylase (ABC) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
Anaerobic PAHs and Alkanes
Naphthylmethylsuccinate Synthase (MNSSA) 5.16E+03 1.33E+03 8.86E+02 <4.50E+00
Naphthalene Carboxylase (ANC) <5.00E+00 <7.10E+00 <5.00E+00 <4.50E+00
Alkylsuccinate Synthase (ASS) 3.90E+01 1.65E+02 6.86E+02 <4.50E+00

Figure 7: Comparison - microbial populations involved in anaerobic biodegradation of BTEX, PAHs and alkanes.
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Interpretation

The overall purpose of the QuantArray®-Petro is to give site managers the ability to simultaneously yet economically evaluate
the potential for biodegradation of a spectrum of contaminants found in petroleum products through a multitude of aerobic and
anaerobic pathways to give a much more clear and comprehensive view of contaminant biodegradation. The following discussion
describes interpretation of results in general terms and is meant to serve as a guide.

Aerobic Biodegradation - Benzene Toluene, Ethylbenzene, and Xylenes (BTEX): At sites impacted by petroleum products,
aromatic hydrocarbons including BTEX are often contaminants of concern. Aerobic biodegradation of aromatic hydrocarbons has
been intensively studied and multiple catabolic pathways have been well characterized. The substrate specificity of each pathway
(range of compounds biodegraded via each pathway) is largely determined by the specificity of the initial oxygenase enzyme.
The QuantArray®-Petro includes a suite of assays targeting the initial oxygenase genes of the known pathways for aerobic BTEX
biodegradation.

Toluene/Benzene Dioxygenase (TOD): Toluene/benzene dioxygenase (TOD) incorporates both atoms of molecular oxygen
into the aromatic ring. Although commonly called toluene dioxygenase, the substrate specificity of this enzyme is relaxed,
allowing growth on toluene and benzene along with co-oxidation of a variety of compounds including ethylbenzene, o-xylene,
m-xylene, and trichloroethene (TCE) when expressed.

Toluene/Benzene Monooxygenases (RMO/RDEG) and Phenol Hydroxylases (PHE): The next three known pathways for
aerobic biodegradation of toluene (as well as benzene and xylenes) involve two steps: (1) an initial oxidation mediated
by a toluene monooxygenase and (2) a second oxidation step catalyzed by a phenol hydroxylase. In these pathways, the
toluene monooxygenases have been referred to as “ring hydroxylating monooxygenases” because they initiate biodegradation
of toluene by incorporating oxygen directly into the aromatic ring rather than at a methyl group. The ring hydroxy-
lating monooxygenases (RMOs) can be further described as toluene-2-monooxygenases, toluene-3-monooxygenases, or
toluene-4-monooxygenases based upon where they attack the aromatic ring.

In General, phenol hydroxylases (PHE) catalyze the continued oxidation of phenols produced by RMOs. However, the
difference between toluene monooxygenases (RMOs) and phenol hydroxylases (PHEs) is not absolute in terms of substrate
specificity and catabolic function. For example, the TbmD toluene/benzene-2-monooxygenase [1] may be responsible for both
the initial and second oxidation step [2].

The RMO, RDEG, and PHE assays target groups of genes encoding enzymes which perform the critical first and/or
second steps in the aerobic biodegradation of BTEX compounds. In general terms, the RMO assay quantifies families of
toluene-3-monooxygenase and toluene-4-monooxygenase genes. The RDEG assay is used to quantify groups of toluene-
2-monooxygenase and phenol hydroxylase genes. Similarly, the PHE assay targets phenol hydroxylase genes and several
benzene monooxygenase genes which catalyze both oxidation steps.

Toluene/Xylene Monooxygenase (TOL): The final known pathway for aerobic toluene biodegradation involves initial
monooxygenase attack at the methyl group by a toluene/xylene monooxygenase.

11 10515 Research Drive
Knoxville, TN 37932
Phone: 865.573.8188

Fax: 865.573.8133
Web: www.microbe.com

www.microbe.com


Ethylbenzene Dioxygenase (EDO): Similar to TOD, this group of aromatic oxygenases exhibits relatively broad specificity and
is responsible for aerobic biodegradation of alkylbenzenes including ethylbenzene and isopropylbenzene or cumene [3].

Biphenyl Dioxygenase (BPH4): In environmental restoration, biphenyl dioxygenases are best known for cometabolism of
polychlorinated biphenyls (PCBs). However, this subfamily includes benzene [4] and isopropylbenzene [5] dioxygenases from
Rhodococcus spp.

Aerobic Biodegradation - MTBE and TBA: With increased use in the 1990s, the fuel oxygenate methyl tert-butyl ether (MTBE) has
become one of the most commonly detected groundwater contaminants at gasoline contaminated sites. Pure cultures capable of
utilizing MTBE as a growth supporting substrate have been isolated [6] and aerobic biodegradation of MTBE and the intermediate
tert-butyl alcohol (TBA) has been reasonably well characterized. The QuantArray®-Petro includes quantification of two gene targets
to assess the potential for aerobic biodegradation of MTBE and TBA.

Methylibium petroleiphilum PM1 (PM1): One of the few organisms isolated to date which is capable of utilizing MTBE and TBA
as growth supporting substrates [6].

TBA Monooxygenase (TBA): Targets the TBA monooxygenase gene responsible for oxidation of TBA by Methylibium
petroleiphilum PM1 [7].

Aerobic Biodegradation - Naphthalene and Other PAHs:

Naphthalene Dioxygenase (NAH): Naphthalene dioxygenase incorporates both atoms of molecular oxygen into naphthalene
to initiate aerobic metabolism of the compound. However, the broad substrate specificity of naphthalene dioxygenase has
been widely noted. When expressed, naphthalene dioxygenase is capable of catalyzing the oxidation of larger PAHs like
anthracene, phenanthrene, acenaphthylene, fluorene, and acenaphthene. For a more comprehensive list of reactions mediated
by naphthalene dioxygenases, see the University of Minnesota Biocatalysis/Biodegradation Database. (http://eawag-
bbd.ethz.ch/naph/ndo.html, [8]).

Phenanthrene Dioxygenases (PHN): The PHN assays quantify phenanthrene/naphthalene dioxygenase genes from a di-
verse collection of microorganisms including Pseudomonas, Burkholderia, Sphingomonas, and Acidovorax spp. As with other
naphthalene dioxygenases, substrate specificity is relatively broad and phenanthrene dioxygenases have been implicated in
the biodegradation of naphthalene, phenanthrene, and anthracene and the co-oxidation of larger PAHs. Moreover, at least one
research group has suggested that the PHN group of phenanthrene/naphthalene dioxygenases may be more environmentally
relevant than the classical nah-like naphthalene dioxygenase [9].

Aerobic Biodegradation - n-alkanes: The n-alkanes are a substantial portion of petroleum products and are a component of TPH
concentrations. The QuantArray®-Petro also includes quantification of alkane monooxygenase genes (ALK) which allow a wide
range of Proteobacteria and Actinomycetals to grow on n-alkanes with carbon lengths from C5 to C16 [10]. The QuantArray®-Petro also
includes a second type of alkane hydroxylase (almA) which catalyzes the aerobic biodegradation of longer chain alkanes (C20-C32) by
some Alcanivorax spp. considered dominant in marine systems [11].
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Anaerobic Biodegradation - Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX): BTEX compounds are also susceptible to
biodegradation under anoxic and anaerobic conditions although biodegradation pathways for each compound are not as well
characterized as aerobic pathways. The QuantArray®-Petro includes sets of assays targeting a number of upper and lower pathway
functional genes involved in the anaerobic catabolism of BTEX compounds for better evaluation of anaerobic biodegradation at
petroleum contaminated sites.

Benzylsuccinate Synthase (BSS): Of the BTEX compounds, toluene biodegradation under anaerobic conditions is the most
extensively studied and best characterized. The first step in this pathway, mediated by benzylsuccinate synthase (bssA) is the
addition of fumarate onto the toluene methyl group to form benzylsuccinate. While additional pathways are possible, some
bacterial isolates capable of anaerobic biodegradation of ethylbenzene and xylenes follow the same metabolic approach where
the first step is the addition of fumarate.

Anaerobic Benzene Carboxylase (ABC): Although additional pathways are possible, the only pathway for anaerobic
biodegradation of benzene elucidated to date is initiated by a benzene carboxylase enzyme.

Benzoyl Coenzyme A Reductase (BCR): Benzoyl-CoA is the central intermediate in the anaerobic biodegradation of many
aromatic hydrocarbons. Benzoyl-CoA Reductase (BCR) is the essential enzyme for reducing the benzene ring structure.

Anaerobic Biodegradation - PAHs: The anaerobic biodegradation of PAHs involves analogous mechanisms to those described
for anaerobic biodegradation of BTEX compounds. For example, the anaerobic biodegradation of methyl-substituted PAHs like
2-methylnaphthalene is initiated by fumarate addition to the methyl group while the only characterized pathway for anaerobic
naphthalene biodegradation is initiated by a carboxylase.

Naphthylmethylsuccinate Synthase (MNSSA): MNSSA is analogous to the benzylsuccinate synthase described above for
anaerobic biodegradation of toluene. Naphthylmethylsuccinate synthase catalyzes the addition of fumarate onto the methyl
group of 2-methylnaphthalene [12].

Anaerobic Naphthalene Carboxylase (ANC): To date, the only pathway that has been characterized for anaerobic biodegrada-
tion of naphthalene is initiated by a naphthalene carboxylase enzyme [13].

Anaerobic Biodegradation - n-alkanes: As mentioned previously, the n-alkanes are a substantial portion of petroleum products and
should be considered particularly when site cleanup goals include TPH reduction. The addition of fumarate is a common mechanism
for activating and initiating biodegradation of a variety of petroleum hydrocarbons under anaerobic conditions including n-alkanes.
The QuantArray®-Petro includes quantification of alkyl succinate synthase genes (assA) which have been characterized in nitrate
reducing and sulfate reducing isolates utilizing n-alkanes from C6 to at least C18 [14].
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 2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table F-2.1 Summary of Microorganisms Present In Wells

Lab 
Name Sample Name Sample Date Date 

Received
Sample 
Matrix

LIMS 
Identifier

Extraction 
Date

Analysis 
Date

Analysis 
Method Parameter Result Result 

Qualifier Units Detection Limit Report 
Limit

MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray abcA 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray ALKB 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray ALMA 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray ANC 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray APS 5.29E+04 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray assA 3.90E+01 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray BCR 2.12E+03 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray BPH4 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray bssA 6.40E+03 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray EBAC 2.87E+06 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray EDO 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray mnssA 5.16E+03 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray NAH 5.80E+00 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray NidA 3.99E+01 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray PHE 5.07E+03 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray PHNA 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray PM1 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray RDEG 2.70E+03 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray RMO 7.17E+03 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray TBA 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray TOD 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW8-GW 12/15/2020 12/16/2020 Water 096RL-1 12/16/2020 12/30/2020 Quantarray TOL 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray abcA 7.10E+00 < cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray ALKB 7.10E+00 < cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray ALMA 7.10E+00 < cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray ANC 7.10E+00 < cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray APS 4.09E+04 = cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray assA 1.65E+02 = cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray BCR 9.37E+02 = cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray BPH4 7.10E+00 < cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray bssA 1.17E+04 = cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray EBAC 3.63E+07 = cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray EDO 7.10E+00 < cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray mnssA 1.33E+03 = cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray NAH 7.10E+00 < cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray NidA 7.10E+00 < cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray PHE 4.71E+04 = cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray PHNA 7.10E+00 < cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray PM1 7.10E+00 < cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray RDEG 9.34E+04 = cells/mL 1.00E-01 7.10E+00
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MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray RMO 5.09E+04 = cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray TBA 7.10E+00 < cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray TOD 2.43E+01 = cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW10-GW 12/15/2020 12/17/2020 Water 096RL-2 12/17/2020 12/30/2020 Quantarray TOL 7.10E+00 < cells/mL 1.00E-01 7.10E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray abcA 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray ALKB 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray ALMA 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray ANC 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray APS 4.54E+04 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray assA 6.86E+02 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray BCR 1.58E+03 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray BPH4 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray bssA 3.80E+02 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray EBAC 1.01E+06 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray EDO 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray mnssA 8.86E+02 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray NAH 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray NidA 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray PHE 2.28E+02 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray PHNA 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray PM1 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray RDEG 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray RMO 1.17E+02 = cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray TBA 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray TOD 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW12-GW 12/16/2020 12/17/2020 Water 096RL-3 12/17/2020 12/30/2020 Quantarray TOL 5.00E+00 < cells/mL 1.00E-01 5.00E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray abcA 4.50E+00 < cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray ALKB 4.50E+00 < cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray ALMA 4.50E+00 < cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray ANC 4.50E+00 < cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray APS 3.49E+03 = cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray assA 4.50E+00 < cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray BCR 2.13E+02 = cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray BPH4 4.50E+00 < cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray bssA 8.22E+01 = cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray EBAC 4.39E+05 = cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray EDO 4.50E+00 < cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray mnssA 4.50E+00 < cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray NAH 4.50E+00 < cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray NidA 4.50E+00 < cells/mL 9.10E-02 4.50E+00
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 2020 MarkAir Warehouse Groundwater Monitoring – Fairbanks International Airport, Fairbanks, Alaska
Table F-2.1 Summary of Microorganisms Present In Wells

Lab 
Name Sample Name Sample Date Date 

Received
Sample 
Matrix

LIMS 
Identifier

Extraction 
Date

Analysis 
Date

Analysis 
Method Parameter Result Result 

Qualifier Units Detection Limit Report 
Limit

MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray PHE 4.50E+00 < cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray PHNA 4.50E+00 < cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray PM1 4.50E+00 < cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray RDEG 4.50E+00 < cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray RMO 4.50E+00 < cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray TBA 4.50E+00 < cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray TOD 4.50E+00 < cells/mL 9.10E-02 4.50E+00
MI 20MAW-MW5-GW 12/16/2020 12/18/2020 Water 096RL-4 12/18/2020 12/30/2020 Quantarray TOL 4.50E+00 < cells/mL 9.10E-02 4.50E+00

Date 
Received

Date 
Analyzed

Positive 
Control

Extraction 
Blank

Negative 
Control

12/16/2020 12/30/2020 110 0 0

Date 
Received

Date 
Analyzed

Positive 
Control

Extraction 
Blank

Negative 
Control

12/17/2020 12/30/2020 110 0 0

Date 
Received

Date 
Analyzed

Positive 
Control

Extraction 
Blank

Negative 
Control

12/18/2020 12/30/2020 110 0 0

Arrival Temperature

0

Component

QA PETRO POS

Component

QA PETRO POS

Component

QA PETRO POS

QA Data

Arrival Temperature

Arrival Temperature

1

0
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Appendix G  
Mann-Kendall Time-Series Plots 



Mark Air Warehouse – Time Series Plots   
G-i 

APPENDIX G 
Mann-Kendall Time Series Plots  

Plot Number Page 

Plot MW-3 Monitoring Well MW-3 Time Series Ratio to GCLs for Contaminants ........... G-1 
Plot MW-5 Monitoring Well MW-5 Time Series Ratio to GCLs for Contaminants ........... G-2 
Plot MW-8.1 Monitoring Well MW-8 Time Series Ratio to GCLs for Contaminants for 

Ratios > 50 ......................................................................................................... G-3 
Plot MW-8.2 Monitoring Well MW-8 Time Series Ratio to GCLs for Contaminants for 

Ratios < 50 ......................................................................................................... G-3 
Plot MW-9 Monitoring Well MW-9 Time Series Ratio to GCLs for Contaminants ........... G-4 
Plot MW-10.1 Monitoring Well MW-10 Time Series Ratio to GCLs for Contaminants 

for Ratios > 50 ................................................................................................... G-5 
Plot MW-10.2 Monitoring Well MW-10 Time Series Ratio to GCLs for Contaminants 

for Ratios < 50 ................................................................................................... G-5 
Plot MW-12 Monitoring Well MW-12 Time Series Ratio to GCLs for Contaminants ......... G-6 
Plot MW-17 Monitoring Well MW-17 Time Series Ratio to GCLs for Contaminants ......... G-7 
  



MarkAir Warehouse Site – Mann-Kendall Time Series Plots   
G-ii 

(intentionally blank) 



 

MarkAir Warehouse Site – Mann-Kendall Time Series Plots   
G-1 

 

Plot MW-3  
Monitoring Well MW-3 Time Series Ratio to GCLs for Contaminants 

 
Notes: 
GCLs are based on 18 AAC 75. Table C Groundwater Cleanup Levels (ADEC 2020b) 
For definitions, refer to the Acronyms and Abbreviations section. 



 

MarkAir Warehouse Site – Mann-Kendall Time Series Plots   
G-2 

 

Plot MW-5  
Monitoring Well MW-5 Time Series Ratio to GCLs for Contaminants 

 
Notes: 
GCLs are based on 18 AAC 75. Table C Groundwater Cleanup Levels (ADEC 2020b) 
For definitions, refer to the Acronyms and Abbreviations section. 



 

MarkAir Warehouse Site – Mann-Kendall Time Series Plots   
G-3 

 

Plot MW-8.1  
Monitoring Well MW-8 Time Series Ratio to GCLs for Contaminants for Ratios > 50 

 
 

 

Plot MW-8.2  
Monitoring Well MW-8 Time Series Ratio to GCLs for Contaminants for Ratios < 50 

 
 



 

MarkAir Warehouse Site – Mann-Kendall Time Series Plots   
G-4 

 

Plot MW-9  
Monitoring Well MW-9 Time Series Ratio to GCLs for Contaminants 

 
Notes: 
GCLs are based on 18 AAC 75. Table C Groundwater Cleanup Levels (ADEC 2020b) 
For definitions, refer to the Acronyms and Abbreviations section. 



 

MarkAir Warehouse Site – Mann-Kendall Time Series Plots   
G-5 

 

Plot MW-10.1  
Monitoring Well MW-10 Time Series Ratio to GCLs for Contaminants for Ratios > 50 

 
 

 

Plot MW-10.2  
Monitoring Well MW-10 Time Series Ratio to GCLs for Contaminants for Ratios < 50 

 
 



 

MarkAir Warehouse Site – Mann-Kendall Time Series Plots   
G-6 

 

Plot MW-12  
Monitoring Well MW-12 Time Series Ratio to GCLs for Contaminants 

 
Notes: 
GCLs are based on 18 AAC 75. Table C Groundwater Cleanup Levels (ADEC 2020b) 
For definitions, refer to the Acronyms and Abbreviations section. 



 

MarkAir Warehouse Site – Mann-Kendall Time Series Plots   
G-7 

 

Plot MW-17  
Monitoring Well MW-17 Time Series Ratio to GCLs for Contaminants 

 
Notes: 
GCLs are based on 18 AAC 75. Table C Groundwater Cleanup Levels (ADEC 2020b) 
For definitions, refer to the Acronyms and Abbreviations section.  
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 Standard Operating Procedure 

Decontamination 
Document No: 

JE-SOP-2000 
Page: 

1 of 2 
Effective Date: 
6 December 2019 

Rev. 
0.2 

TABLE OF CONTENTS 
1.0 SCOPE AND APPLICATION .......................................................................................................................... 1 
2.0 INTERFERENCES .......................................................................................................................................... 1 
3.0 EQUIPMENT ................................................................................................................................................... 1 
4.0 PROCEDURES ............................................................................................................................................... 1 

4.1. Gross Decontamination .......................................................................................................................... 2 
4.2. Decontamination of Sampling Equipment ............................................................................................... 2 
4.3. Quality Control ........................................................................................................................................ 2 

5.0 HEALTH AND SAFETY .................................................................................................................................. 2 
6.0 REFERENCES ................................................................................................................................................ 2 

1.0  SCOPE AND APPLICATION 
The purpose of this Standard Operating Procedure (SOP) is to describe the procedures for 
decontamination of re-usable equipment used during sampling activities. Non-disposable 
equipment shall be decontaminated between sampling locations and at the end of the work 
shift. 

This SOP defines a standard set of procedures that may be varied or changed as required by 
site conditions, equipment limitations, or other factors. Actual decontamination procedures and 
variances from this SOP will be documented in the field logbooks. 

2.0 INTERFERENCES 
Improper decontamination may cause cross-contamination of field screening and analytical 
samples. To prevent cross-contamination of samples, sampling equipment will be disposable 
and used only once, or reusable but decontaminated before each use. Manufacturer and/or 
laboratory-certified clean glassware will be used to contain analytical samples. 

3.0 EQUIPMENT 
Decontamination equipment may include, but is not limited to, the following: 

• Appropriate personal protective equipment (PPE) (at minimum, safety glasses and nitrile 
gloves)  

• 5-gallon buckets 

• Potable water 

• Distilled water or organic free deionized (DI) water 

• Alconox or similar detergent 

• Stiff bristle brushes 

• Other hand tools for gross decontamination (e.g. shovels and brooms) 

• Logbook 

4.0 PROCEDURES 
Procedures for decontamination include gross decontamination and decontamination of 
sampling equipment. 



 JBER-SOP-2000 
Page 2 of 2 

4.1. Gross Decontamination 
Heavy equipment used onsite will undergo decontamination prior to leaving the site to 
eliminate contaminant migration from the site as well as the potential for cross-contamination 
of sites. Gross decontamination includes the removal of potentially contaminated materials 
with a shovel or other hand tools and stiff bristle brushes for equipment contaminated by soil, 
and wiping visible contamination from equipment contaminated by water or free product. 
Materials removed during gross decontamination will be accumulated and managed with 
similar waste streams according to Waste Management standard operating procedure 
(JE-SOP-2100). 

4.2. Decontamination of Sampling Equipment 
Contaminant-free disposable sampling equipment will be used whenever possible. Non-
disposable equipment that may directly or indirectly contact samples (e.g., shovels, buckets, 
drill stem and tooling, sampling devices, and instruments) shall be decontaminated prior to 
sampling. Decontamination will take place over catch basins (e.g., wash tubs and buckets) to 
minimize the spread of contaminants. Re-usable sampling equipment that may be exposed to 
the samples will be decontaminated with the following steps:  

• Scrub and rinse the equipment using a solution of potable water and laboratory-grade 
detergent (Alconox or similar product). 

• Rinse the equipment with distilled or deionized water until free from suds. 

Decontamination water will be accumulated and managed according to the Waste 
Management standard operating procedure (JE-SOP-2100). 

4.3. Quality Control 
The following QC sample may be collected to verify equipment utilized was properly 
decontaminated before subsequent use. 

• Equipment rinsate blank 

• Equipment wipe sample 

5.0 HEALTH AND SAFETY 
Procedures for working with potentially hazardous materials as well as the relevant Safety 
Data Sheets (SDS) for each chemical that will be used at the site are included in the Site 
Safety and Health Plan. Personnel using this procedure must be trained on the information 
contained in the SDSs, engineering controls, and the PPE used for this procedure. 

6.0 REFERENCES 
ADEC. 2019 (October). Field Sampling Guidance. Division of Spill Prevention and Response 

Contaminated Sites Program.  
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Conceptual Site Model



 Appendix A - Human Health Conceptual Site Model 
Scoping Form and Standardized Graphic

Site Name:

File Number:

Completed by:

Introduction 
The form should be used to reach agreement with the Alaska Department of Environmental Conservation (DEC) 
about which exposure pathways should be further investigated during site characterization.  From this information, 
summary text about the CSM and a graphic depicting exposure pathways should be submitted with the site 
characterization work plan and updated as needed in later reports.  

General Instructions:  Follow the italicized instructions in each section below.

* bgs - below ground surface

1. General Information:
Sources (check potential sources at the site)

USTs
ASTs
Dispensers/fuel loading racks  
Drums

Vehicles
Landfills
Transformers

Release Mechanisms (check potential release mechanisms at the site)
Spills
Leaks

Direct discharge
Burning

Impacted Media (check potentially-impacted media at the site)

Other:

Residents (adult or child)
Commercial or industrial worker
Construction worker
Subsistence harvester (i.e. gathers wild foods)
Subsistence consumer (i.e. eats wild foods)

Site visitor
Trespasser
Recreational user
Farmer

Surface soil (0-2 feet bgs*)
Subsurface soil (>2 feet bgs)

Groundwater
Surface water

Other:

Air Biota
Sediment

Receptors (check receptors that could be affected by contamination at the site)

Other:

Other:

 1

Print Form

FIA - MarkAir Warehouse

ADEC File: 100.26.043 Hazard ID: 22871

Jennifer Davis Robinson, Jacobs Engineering

Site employee



2. Exposure Pathways: (The answers to the following questions will identify complete
exposure pathways at the site. Check each box where the answer to the question is "yes".)

a) Direct Contact -
1. Incidental Soil Ingestion

Are contaminants present or potentially present in surface soil between 0 and 15 feet below the ground surface? 
(Contamination at deeper depths may require evaluation on a site-specific basis.)

If the box is checked, label this pathway complete:

Comments:

2. Dermal Absorption of Contaminants from Soil
Are contaminants present or potentially present in surface soil between 0 and 15 feet below the ground surface? 
(Contamination at deeper depths may require evaluation on a site specific basis.)

If both boxes are checked, label this pathway complete:

Comments:

Can the soil contaminants permeate the skin (see Appendix B in the guidance document)?

b) Ingestion -
1. Ingestion of Groundwater

Have contaminants been detected or are they expected to be detected in the groundwater, 
or are contaminants expected to migrate to groundwater in the future?

If both boxes are checked, label this pathway complete:

Comments:

Could the potentially affected groundwater be used as a current or future drinking water 
source? Please note, only leave the box unchecked if DEC has determined the ground- 
water is not a currently or reasonably expected future source of drinking water according 
to 18 AAC 75.350.

 2

Contamination is present at concentrations exceeding ADEC cleanup levels in soil between 0 and 15 
feet bgs.

Complete

Naphthalene and 1-methylnaphthalene were detected at concentrations greater than 1/10 the ADEC 
HH cleanup levels in soil at approximately 11 feet bgs.

Complete

Based on the results of the 2020 results, GRO, DRO, RRO,  BTEX, 1,2,4-TMB, 1,3,5-TMB, naphthalene, EDB , 
and EDC are present at the site at concentrations exceeding 1/10  18 AAC 75 Table C Groundwater 
Human Health Cleanup Levels. Groundwater is currently not used for drinking water and areawide 
contamination widely known by ADEC should prohibit future use of groundwater as a drinking source. 

Incomplete



2. Ingestion of Surface Water

Have contaminants been detected or are they expected to be detected in surface water, 
or are contaminants expected to migrate to surface water in the future?

If both boxes are checked, label this pathway complete:

Could potentially affected surface water bodies be used, currently or in the future, as a 
drinking water source? Consider both public water systems and private use  (i.e., during  
residential, recreational or subsistence activities).

Comments:

3. Ingestion of Wild and Farmed Foods

Is the site in an area that is used or reasonably could be used for hunting, fishing, or 
harvesting of wild or farmed foods?

If all of the boxes are checked, label this pathway complete:

Comments:

Do the site contaminants have the potential to bioaccumulate (see Appendix C in the guidance 
document)?

Are site contaminants located where they would have the potential to be taken up into 
biota?  (i.e. soil within the root zone for plants or burrowing depth for animals, in 
groundwater that could be connected to surface water, etc.)

c) Inhalation-
1. Inhalation of Outdoor Air

Are contaminants present or potentially present in surface soil between 0 and 15 feet below the  
ground surface?  (Contamination at deeper depths may require evaluation on a site specific basis.)

If both boxes are checked, label this pathway complete:

   Are the contaminants in soil volatile (see Appendix D in the guidance document)?

Comments:

 3 revised 

Incomplete

The nearest surface water body is the Chena River, located approximately 0.3-mile from the site.  It is 
not anticipated that the Chena River has been impacted by site contamination.

The site is paved and no trees or shrubs are present. Because the lot is paved, it is unlikely that 
burrowing animals are present in the subsurface. In addition, the site is not used for hunting or 
harvesting. 

Incomplete

Per the 2010 groundwater monitoring report CSM update, benzene and total xylenes were detected in 
soil above the ADEC inhalation cleanup levels and toluene and ethylbenzene were detected above the 
ADEC migration to groundwater cleanup levels.  The detections occurred at ~10 feet bgs. 

Complete



2. Inhalation of Indoor Air
Are occupied buildings on the site or reasonably expected to be occupied or placed on 
the site in an area that could be affected by contaminant vapors? (within 30 horizontal 
or vertical feet of petroleum contaminated soil or groundwater; within 100 feet of 
non-petroleum contaminted soil or groundwater; or subject to "preferential pathways," 
which promote easy airflow like utility conduits or rock fractures)

If both boxes are checked, label this pathway complete:

Comments:

Are volatile compounds present in soil or groundwater (see Appendix D in the guidance 
document)?

 4

Soil contaminated with volatiles in exceedance of cleanup levels remains in situ adjacent to the 
warehouse in a few places.

Complete



3. Additional Exposure Pathways:  (Although there are no definitive questions provided in this section,
these exposure pathways should also be considered at each site.  Use the guidelines provided below to
determine if further evaluation of each pathway is warranted.)

Dermal Exposure to Contaminants in Groundwater and Surface Water 

     Dermal exposure to contaminants in groundwater and surface water may be a complete pathway if:  
o Climate permits recreational use of waters for swimming.
o Climate permits exposure to groundwater during activities, such as construction.
o Groundwater or surface water is used for household purposes, such as bathing or cleaning.

Generally, DEC groundwater cleanup levels in 18 AAC 75, Table C, are deemed protective of this pathway because 
dermal absorption is incorporated into the groundwater exposure equation for residential uses. 

Check the box if further evaluation of this pathway is needed:  

Comments:

Inhalation of Volatile Compounds in Tap Water 

     Inhalation of volatile compounds in tap water may be a complete pathway if:  
o The contaminated water is used for indoor household purposes such as showering, laundering, and dish

      washing.
o The contaminants of concern are volatile (common volatile contaminants are listed in Appendix D in the

guidance document.) 

DEC groundwater cleanup levels in 18 AAC 75, Table C are protective of this pathway because the inhalation of 
vapors during normal household activities is incorporated into the groundwater exposure equation. 

Check the box if further evaluation of this pathway is needed: 

Comments:

 5

Groundwater depth is approximately 10-feet bgs. Exposure to naphthalene during construction activities 
during is possible but not likely. No construction is currently planned for the site.

There is no surface water body and no wells are used for household purposes.

Exposure to groundwater is considered for a future scenario only since no drinking water wells currently 
exist and this is in a commercial area and not a residential zone. 

Development of new water wells for drinking or household purposes is unlikely given the known 
groundwater contamination status of the region.



Inhalation of Fugitive Dust 

      Inhalation of fugitive dust may be a complete pathway if: 
o Nonvolatile compounds are found in the top 2 centimeters of soil.  The top 2 centimeters of soil are

 likely to be dispersed in the wind as dust particles.
o Dust particles are less than 10 micrometers (Particulate Matter - PM10).  Particles of this size are called
            respirable particles and can reach the pulmonary parts of the lungs when inhaled. 

DEC human health soil cleanup levels in Table B1 of 18 AAC 75 are protective of this pathway because the 
inhalation of particulates is incorporated into the soil exposure equation. 

Check the box if further evaluation of this pathway is needed:  

Comments:

Check the box if further evaluation of this pathway is needed: 

Comments:

Direct Contact with Sediment 

This pathway involves people's hands being exposed to sediment, such as during some recreational, subsistence, 
or industrial activity.  People then incidentally ingest sediment from normal hand-to-mouth activities.  In 
addition, dermal absorption of contaminants may be of concern if the the contaminants are able to permeate the 
skin (see Appendix B in the guidance document). This type of exposure should be investigated if: 
o Climate permits recreational activities around sediment.
o       The community has identified subsistence or recreational activities that would result in exposure to the

sediment, such as clam digging. 

Generally, DEC direct contact soil cleanup levels in 18 AAC 75, Table B1, are assumed to be protective of direct 
contact with sediment.

 6

Site is currently paved. Fugitive dust is possible during construction, but no construction is planned for the 
site.

There is no sediment at this site because no surface water is present and asphalt covers the site.



4. Other Comments  (Provide other comments as necessary to support the information provided in this
form.)

 7
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Media

Current & Future Receptors 

HUMAN HEALTH CONCEPTUAL SITE MODEL GRAPHIC FORM

O
th

er

soil   Dermal Absorption of Contaminants from Soil 

  Incidental Soil Ingestion 

Exposure MediaTransport Mechanisms

  Direct Contact with Sediment

   Inhalation of Outdoor Air

  Inhalation of Indoor Air

 Inhalation of Fugitive Dust

 Ingestion of Wild or Farmed Foods

Instructions: Follow the numbered directions below. Do not 
consider contaminant concentrations or engineering/land 
use controls when describing pathways.

Site:  ____________________________________________________________________
      ____________________________________________________________________

  Migration to subsurface
  Migration 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   
  Uptake by plants or animals  

   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 all pathways that could be complete. 
The pathways identified in this column must 
agree with Sections 2 and 3 of the Human 
Health CSM Scoping Form.

Identify the receptors potentially affected by each 
exposure pathway: Enter “C” for current receptors, 
“F” for future receptors, “C/F” for both current and 
future receptors, or “I” for insignificant exposure.

For each medium identified in (1), follow the 
top arrow and check possible transport 
mechanisms. Check additional media under 
(1) if the media acts as a secondary source.

Check all 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 Pathway/Route

check air

C
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ct
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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 

   Inhalation of Fugitive Dust

check biota

Revised, 4/11/2010

FIA - MarkAir Warehouse (ADEC File: 100.26.043 Hazard ID: 22871)

Jennifer Davis Robinson - Jacobs Enginee
12/1/2021

✔

✔

✔

✔

✔

✔ ✔

✔ ✔

✔

✔

✔

✔

✔

✔

F
F
F

F

F
C/F
F

F F F
F F F
F F F

F

F F F

F F F
C/F C/F C/F

F F

Revised, 10/01/2010
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ADEC Comments to 2021 MarkAir Warehouse GW Monitoring Report 
Reviewer: Rebekah Reams, Environmental Program Specialist, Alaska Department of Environmental Conservation   

Page 1 of 3 

Comment 
No. Pg. # Section Comment/Recommendations Response  

1. 
ES-2, 
6-1 

Executive 
Summary, 

Conclusions 

Please note that Residual Range Organics (RRO) and 
1,3,5-trimethylbenzene exceeded cleanup levels in 
MW-10 and 1,2-dichloroethane (EDC) exceeded 
cleanup levels in MW-8. 

Agreed. The executive summary will be revised to indicate that RRO 
exceeded cleanup levels in MW-10 and 1,2-EDC exceeded cleanup 
level in MW-8.  
 
The 1,3,5-TMB exceedance is included in the 5th bullet on page ES-2 
of the Executive Summary.  
 
In addition, section 5.2.2 (pp. 5-3 and 5-4) will be revised to indicate 
RRO concentrations exceeded the cleanup level in MW-10.  
 
Table E-2 will be revised to include results of RRO in MW-10 in 
bold font. 

2. ES-2 
Executive 
Summary 

Typo: This section states that according to Mann-
Kendall trend analysis, concentrations of DRO are 
increasing in MW-9. The information presented in 
the remainder of the report indicates DRO 
concentrations are stable in MW-9 and increasing in 
MW-10. 

Agreed. Text on page ES-2 will be revised to read as follows: 
 
“Results of a Mann-Kendall trend analysis of contaminant 
concentrations indicated DRO concentrations are decreasing in 
monitoring well MW-3, increasing in monitoring well MW-10, and 
stable in the rest of the sampled wells at the MAW site.” 

3 2-2 
Groundwater 
Monitoring 

Please provide additional details regarding 
monitoring well sampling procedures, including the 
pump intake depth during sample collection and the 
order in which analytical samples were collected. 

Accepted. The following text will be added to the last paragraph in 
Section 2.2. 
 
“The bladder pump intake depth was set to within 1 foot of the top of 
static groundwater within each monitoring well during sample 
collection, except at MW-12, where the intake was set to 1.13 feet 
below the static water level. Groundwater samples were collected 
into containers provided by the laboratory in the following analyte 
order: volatiles (GRO, BTEX, VOCs, EDB, and/or EDC) and then 
DRO/RRO. Groundwater samples were collected for analysis of 
MNA parameters and microbial communities (described in Sections 
2.2.1 and 2.2.2) once sample collection for analysis of contaminants 
of concern was completed.” 



ADEC Comments to 2021 MarkAir Warehouse GW Monitoring Report 
Reviewer: Rebekah Reams, Environmental Program Specialist, Alaska Department of Environmental Conservation   

Page 2 of 3 

Comment 
No. Pg. # Section Comment/Recommendations Response  

4. 2-4 
Investigation-

Derived 
Waste 

Please collect analytical samples from the 
investigation-derived waste (IDW) prior to transport 
and disposal. Samples should include analysis for 
PFAS in addition to site contaminants of concern 
(COCs) due to the presence of PFAS contaminated 
groundwater in the area. These analytical waste 
characterization results should be submitted to DEC 
with a Contaminated Media Transport and 
Treatment or Disposal Approval Form that indicates 
the proposed final destination of the IDW. 

Clarification. The IDW characterization sampling was conducted 
under a separate contract with a different consultant (Shannon & 
Wilson, Inc.). Per communication with the consultant on 12/2/2021, 
the drummed waste from the MarkAir and Brooks Fuel sites, both 
placed in the same drum (DRUM-21-02), was sampled for PFAS. 
Per the consultant, the results did not exceed for PFAS and the 
contractor will coordinate with a subcontractor (US Ecology) to 
determine the appropriate waste transport and disposal method. 

5. 5-3 
Analytical 
Results: 

DRO 

Mann-Kendall analysis indicates concentrations of 
DRO in MW-10 are increasing and analytical 
results from this sampling event report the highest 
concentrations of DRO observed in groundwater at 
the site. Please provide additional discussion 
regarding this increase in concentration.   
 
Site photos included in the report document the 
presence of a trailer parked over MW-10, please 
note if there was any indicators suggesting that 
MW-10 may be acting as a preferential pathway for 
contaminant migration. 

Accepted. A discussion of the increasing trend in DRO 
concentrations at MW-10 will be added to Sections 5.3 Mann-
Kendall Analysis and 7.1 Conclusions (formerly Section 6.1).  
 
 
 
 
 
 
Part of the added discussion will include a discussion of observations 
at MW-10 and additional recommendations in Section 7.2. 

6. 5-8 

General 
Chemistry 
Parameters 
for MNA 

Please provide additional interpretation of 
monitored natural attenuation (MNA) parameters 
and discuss how these parameters support the 
conclusion that natural attenuation is occurring at 
the site. 

Accepted. Section 5.2.3 will be expanded to include a brief 
discussion of each MNA parameter and the implications of the 
results.  
 
Conclusions drawn from the MNA parameter results will also be 
included in Section 7.1 (previously Section 6.1). 

7. n/a 
Attachment 

F-1 

Please provide complete analytical laboratory data 
packages as report attachments.   

Accepted.  The analytical laboratory data packages will be included 
with the report. 
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8. n/a General 

Does the information presented in the report update 
our understanding of the current conceptual site 
model? 

The last CSM was drafted in 2012 using data obtained from the 2010 
groundwater monitoring event and the site characterization report. 
New CSM graphic and scoping forms will be drafted and included in 
Appendix I. A summary of the updated CSM will be included in a 
new section (Section 6.0) in the report.  

9. n/a General 

Is there any additional information available 
regarding the status of MW-13 or the structure that is 
reportedly covering the well? 

There is no new information regarding MW-13. This well was not 
visited as part of the groundwater monitoring event in 2020.  Based 
on 2017 imagery in Figure A-2, the well appears to be located 
beneath a building or storage shed, however. 
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