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1. INTRODUCTION 

Since April 9, 1999 (prior to construction of the Alpine Central Processing Facility), 
ConocoPhillips Alaska, Inc. (CPAI) has operated an ambient air quality and dispersion 
meteorology monitoring station in Nuiqsut, Alaska, which is located on the Alaskan North Slope. 
The Nuiqsut Ambient Air Quality and Meteorological Monitoring station is located at the northern 
edge of Nuiqsut approximately 400 meters north-northwest of the community electrical 
generators.  The Nuiqsut monitoring program is designed to collect ambient air quality data for 
the primary Environmental Protection Agency (EPA) classified criteria pollutants: 
 
• Carbon Monoxide (CO); 
• Nitrogen Dioxide (NO2); 
• Ozone  (O3); 
• Particulate Matter with an aerodynamic diameter of less than 10 microns (PM10); 
• Particulate Matter with an aerodynamic diameter of less than 2.5 microns (PM2.5); and 
• Sulfur Dioxide (SO2) 

 
Note: These are the only pollutants currently regulated by the Alaska Department of 
Environmental Conservation (ADEC) and EPA in ambient air. 
 
CPAI conducts the program on a voluntary basis to monitor air quality in Nuiqsut, provide air 
quality data to the community, and support various ambient air quality impact analyses 
conducted for oil field development in the Colville Delta region.  The Nuiqsut monitoring program 
is operated and maintained by SLR International Corporation (SLR) and is compliant with 
federal Prevention of Significant Deterioration (PSD) requirements.  
 
Since the beginning of the Alpine development, residents of Nuiqsut have expressed concerns 
related to the air quality in the village and potential impacts associated with nearby oilfield 
construction, drilling, and production activities.  It was noted that the air quality data conducted 
at the CPAI station did not monitor for volatile organic compounds (VOCs).  This lack of VOC 
data is a concern to the community and in 2010-2011, the Native Village of Nuiqsut worked with 
the Alaska Native Tribal Health Consortium (ANTHC) to review existing air quality data and 
evaluate the potential for VOCs in the community.  The results of this study did not indicate a 
potential risk of VOC emissions to public health; however, concerns from the community still 
remain.  
 
To address citizen concern and understand potential VOC concentrations near Nuiqsut, CPAI 
requested SLR develop and implement a short-term VOC study to collect VOC samples near 
Nuiqsut and assess the potential need for a more involved VOC data collection effort.   
 



 

Volatile Organic Compounds (VOCs) Study  4  September 2017 
 

The short-term study began in February 2014 to determine if VOC concentrations could be 
detected in the ambient air in and near Nuiqsut, Alaska.  Additionally, because monitoring for 
VOCs requires manual collection of air samples and a strict quality assurance/quality control 
program, an additional study objective was to evaluate the sampling methodology performance 
in the arctic environment and the logistics of transporting samples to the laboratory per the 
required quality parameters. 
 
VOC samples were collected adjacent to the Nuiqsut ambient air quality and meteorological 
monitoring station and at the CPAI-operated CD4 drilling pad and sent to an accredited 
laboratory for analysis to determine VOC content.   
 
Results of the short-term study revealed: 
 

1. A low number of VOC’s were detected in the original sampling events;  
2. Detected VOC concentrations were well below any potentially applicable health-based 

standards suggesting low risk to the general public if exposed to measured levels of 
VOCs; 

3. Additional cleaning and certification of sample media should be done to reduce the 
likelihood of potential contamination and carry-over of detected VOCs from previous 
sampling events; and 

4. Additional data may be useful to determine potential VOC concentrations near Nuiqsut, 
Alaska. 

 
As a follow-up to the short-term study, a longer term VOC sampling program (monthly sampling) 
was developed and implemented beginning in April 2014 to refine and improve confidence in 
future sampling events and to provide an expanded set of VOC data to better understand the 
potential for VOC impacts near and in the village of Nuiqsut.   VOC sampling in Anchorage, 
adjacent to the ConocoPhillips Building, was added to the program in June 2015 to provide data 
for comparison to an urban environment.  Sampling at CD4 was discontinued in April 2017 
because activities at the pad slowed.  New sampling was initiated at the CD1 pad in its place as 
that location provides a more representative location for assessing impacts at an active oilfield 
facility. 
 
This report summarizes the results obtained by the long-term VOC sampling program from April 
2017 through August 2017. 
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2. SAMPLE LOCATIONS AND METHODS 

Three (3) sampling locations were selected for the long-term VOC sampling program:  Nuiqsut, 
CD4, and Anchorage. The CD4 sampling location was replaced by the CD1 location in April 
2017. Nuiqsut VOC sampling is conducted at the ambient air quality monitoring station in 
Nuiqsut.  The Nuiqsut air quality monitoring station location was approved by ADEC in 1999 as 
appropriate for collecting ambient air quality data that is representative of the village of Nuiqsut.   
CD4 VOC sampling was conducted from the CD4 drilling pad.  At the time of the 
commencement of the sampling program, CD4 was the closest active drilling pad to the village 
of Nuiqsut. However, as activity at the CD4 pad has been reduced, sampling was moved to the 
CD1 pad beginning in April of 2017 to be more representative of oilfield operations at an active 
location. Since the goal of the CD4 and CD1 sampling is to characterize emissions at the 
closest active oilfield site to Nuiqsut, the CD4/CD1 samples will be combined for purposes of 
historical analysis. Together the CD4/CD1 and Nuiqsut sampling sites represent slope-based 
sampling locations.  Anchorage VOC sampling is conducted from the parking lot at G St and W 
8th Ave, immediately across the street from the ConocoPhillips Alaska Building in Anchorage, 
AK.   
 
Figure 2-1 provides a map of the slope-based VOC sampling sites and the general surrounding 
area.  Figure 2-2 provides a map of the Anchorage VOC sampling site and the general 
surrounding area. 
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Figure 2-1. Slope-Based Volatile Organic Compound (VOC) Sampling Locations 
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Figure 2-2. Anchorage Volatile Organic Compound (VOC) Sampling Location 
 
The VOC study program was designed to collect scientifically rigorous, accurate VOC data to 
document regional VOC concentrations that are representative of Nuiqsut, Alaska.   
 
A known, experienced air toxics analytical laboratory was selected to ensure sample analytical 
procedures and supports adhered to industry standards.  Atmospheric Analysis and Consulting, 
Inc, (AAC) of Ventura, California was selected to provide sample media and analytical services. 
AAC has several years’ experience in VOC and air toxics sample collection and measurement.  
AAC is accredited by the National Environmental Laboratory Accreditation Conference (NELAC) 
demonstrating their commitment to quality and accountability. 
 
Samples were collected in silonite, stainless steel Summa canisters to minimize loss of target 
analytes due to reaction or coating of the sample vessel liner.  Summa canister media is the 
required sampling media used by the EPA Air Toxics program enabling comparison of results to 
established programs.  Summa canister media is also superior to alternate VOC sample media 
such as tedlar bags or non-silonized canisters due to their resistance to adhesion, adsorption, or 
degradation for many target VOC analytes which are common in tedlar bags or non-silonized 
canisters.   
 
Summa canisters were cleaned according to industry-standard procedures common in the EPA 
Air Toxics monitoring program.  Canisters used in the study were cleaned according to AAC 
standard procedures and the canisters were individually certified clean to the low detection 
limits used for the sample analyses.  Flow controllers and filters were certified clean individually 
as well.  
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Samples were equipped with a critical orifice inlet system to restrict airflow into the canister.  
The orifices selected eliminated the use of more elaborate mass flow controllers (MFC) that, 
although provided more control over the sampling time, were considered to be more prone to 
failure in the extreme cold temperatures experienced during the sampling program.  MFC’s also 
have larger dead volume space making them more prone to introducing contaminants if not 
handled under completely controlled conditions.  Critical orifices are more reliable in cold 
weather and do not have dead volume space increasing the risk of contamination.  Sample 
collection time was targeted for 2-3 hours of collection time and varied with outside 
temperatures.  The colder the temperatures, the shorter the sampling time due to expansion of 
dense, cold air when drawn into the evacuated sample canisters.  In each instance, sample 
collection was ceased before the canisters fully evacuated to ambient pressure so that the 
laboratory could verify residual vacuum pressure and sample integrity upon receipt at the lab.   
 
A field blank accompanied field-collected samples to assess potential contamination resulting 
from sample canister handling.  The field blank sample was transported, handled, and analyzed 
in an identical manner to that of the field collected samples.  Without the use of field blanks, the 
potential for contamination introduced anywhere along the sample handling route could go un-
detected.   
 
A duplicate sample was collected to assess reproducibility of sample results.  The complexity of 
sample handling, preparation, and analysis offers the possibility of contamination or significant 
variability of data and duplicate sample collection and analysis offers the ability to assess 
reproducibility of results and increase confidence in the results.  Duplicate sample collection 
was rotated month-to-month between the sampling sites.  
 
VOC sample collection was scheduled to coincide with previously scheduled maintenance and 
operational work conducted at the Nuiqsut and Alpine CD1 air monitoring stations.  No attempt 
was made to coordinate the sample events with a particular meteorological condition or other 
event.  Due to the sampling sites being separated by the Colville River and resulting logistical 
travel challenges preventing land-based travel between the sites, samples were not always able 
to be collected on the same day or at the same time.  In some cases, samples were collected 
on consecutive days so that staff could fly between the village of Nuiqsut and the Alpine Central 
Processing Facility.  Sampling in Anchorage generally coincided with at least one of the slope-
based sampling events. 
 
Sample media were packaged and shipped from Ventura, California to Anchorage via Fed-Ex 
second-day air service and to Alpine and Nuiqsut using the Shared Services transportation 
services.  After collection, samples were returned to Anchorage via the Shared Services 
transportation services and transferred to Fed-Ex where they were sent overnight to the 
laboratory.  Samples were generally received 48-72 hours after collection and analyzed by the 
laboratory as soon as practical.  
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The laboratory used EPA-approved air toxics methods (C2-C12 hydrocarbons by TO-12M and 
VOCs by TO-15).  Analysis of sulfur compounds by ASTM D 5504 was discontinued in April 
2015 because no sulfur compounds had been detected in prior sampling events. The use of 
these methods included the incorporation of rigorous in-lab quality assurance and quality control 
(QAQC) procedures including, but not limited to laboratory control standards, spikes, and other 
quality assurance procedures to provide added confidence in the data.  See Appendix A 
Atmospheric Analysis & Consulting, Inc. Laboratory Reports and Appendix B Quality Assurance 
/ Quality Control Summaries for assessment of in-lab QAQC procedures. 
 
Table 2-1 provides a list of the VOC pollutants for which concentration data were obtained.  A 
handful of the listed pollutants are measured by both TO-12M and TO-15 methods. 
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Table 2-1. List of Target Pollutants 

1,1,1-Trichloroethane Acetylene m-Diethylbenzene 
1,1,2,2-Tetrachloroethane Acrylonitrile Methanol 
1,1,2-Trichloroethane Allyl Chloride  Methyl Tert Butyl Ether 

(MTBE) 
1,1-Dichloroethane Benzene Methylcyclohexane 
1,1-Dichloroethene Benzyl Chloride  

(a-Chlorotoluene) 
Methylcyclopentane 

1,2,3-Trimethylbenzene Bromodichloromethane Methylene Chloride (DCM) 
1,2,4-Trichlorobenzene Bromoform m-Ethyltoluene 
1,2,4-Trimethylbenzene Bromomethane n-Butane 
1,2-Dibromoethane Carbon Disulfide n-Decane 
1,2-Dichlorobenzene Carbon Tetrachloride n-Dodecane 
1,2-Dichloroethane Chlorobenzene n-Heptane 
1,2-Dichloropropane Chlorodifluoromethane n-Hexane 
1,3,5-Trimethylbenzene Chloroethane n-Octane 
1,3-Butadiene Chloroform Nonane 
1,3-Dichlorobenzene Chloromethane n-Pentane 
1,4-Dichlorobenzene cis-1,2-Dichloroethene n-Propylbenzene 
1,4-Dioxane cis-1,3-Dichloropropene n-Undecane 
1-Butene cis-2-Butene o-Ethyltoluene 
1-Hexene cis-2-Pentene o-Xylene 
1-Pentene Cyclohexane p-Diethylbenzene 
2,2,4-Trimethylpentane Cyclopentane p-Ethyltoluene 
2,2-Dimethylbutane Dibromochloromethane Propane 
2,3,4-Trimethylpentane Dichlorodifluoromethane Propene 
2,3-Dimethylbutane Dichlorofluoromethane Propylene 
2,3-Dimethylpentane Dichlorotetrafluoroethane Styrene 
2,4-Dimethylpentane Ethane Tetrachloroethene (PCE) 
2-Butanone (MEK) Ethanol Tetrahydrofuran 
2-Hexanone (MBK) Ethyl Acetate Toluene 
2-Methylheptane Ethylbenzene trans-1,2-Dichloroethene 
2-Methylhexane Ethylene trans-1,3-Dichloropropene 
2-Methylpentane Heptane trans-2-Butene 
2-Propanol (IPA) Hexachlorobutadiene trans-2-Pentene 
3-Methylheptane Hexane Trichloroethene (TCE) 
3-Methylhexane Isobutane Trichlorofluoromethane 
3-Methylpentane Isopentane Trichlorotrifluoroethane 
4-Ethyltoluene Isoprene Vinyl Acetate 
4-Methyl-2-pentanone 
(MiBK) 

Isopropylbenzene Vinyl Bromide 

Acetone m/p-Xylenes Vinyl Chloride 
* Sulfur compounds by ASTM 5504 previously reported are removed from the list of target compounds. 
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3. VOC OBSERVATIONS / RESULTS 

The observed VOC concentrations are presented below without any assessment or explanation 
of the observations.  Section 4 provides a more critical assessment of the data and monitoring 
program along with options to consider regarding those assessments. 

3.1 LABORATORY REPORT DEFINITION AND INTERPRETATION 

To fully understand the laboratory reports issued by Atmospheric Analysis & Consulting, Inc. 
(AAC) included in Appendix A, a few items may require explanation.  Figure 3-1 provides a look 
at the AAC report header with a number of items highlighted for further explanation below.   
 

 
Figure 3-1. AAC Laboratory Report Header Items of Note 

 

1. Can Dilution Factor (DF) – During analysis, the amount of air sampled from the Summa 
canister can is not consistent due to variations in the canister pressure.  The DF is a 
multiplier applied by the lab to adjust the results by the ratio of the actual sample volume 
used during analysis compared to the volume of spiked calibration canisters used to 
calibrate the analytical system.   

2. Result – The pollutant concentration determined during analyses.  Two (2) different 
results are present on the AAC reports:  a numeric result (1.76 shown as an example in 
the highlighted area of figure 3-1), and “<SRL” (also shown).  Numeric results represent 
an actual concentration as measured by the analytical system.  “<SRL” indicates that the 
analytical system did not detect the pollutant (i.e., less than the Sample Reporting Level 
defined below). In some instances a qualifier is applied to the result (see next item). 

3. Qualifier Column – Two (2) variations of qualifiers may be present on the AAC reports:   

a. Blank, or unqualified - Results are positive detections of pollutants at a 
concentration that is above the Sample Reporting Limit (SRL, described below) 
and therefore there is a 99% confidence level associated with their detection.  
Pollutant concentrations that are unqualified should be considered actual 
pollutant concentrations as detected in the sample. 

b. “U” qualifier indicates that there was no confirmed detection of the pollutant.  This 
qualifier is paired with the “<SRL” result and provides added confirmation that the 
pollutant was not detected.   
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4. Sample Reporting Level (SRL) – The concentration at which the pollutant must be 
quantified in order for the detection to reach the 99% confidence level for that detection.  
The SRL is unique to the individual sample and calculated based on the Method 
Reporting Level (MRL, below) but multiplied by the DF previously described.  Detections 
above the specified SRL concentration are presented as unqualified.  Pollutant 
concentrations determined below the SRL are presented with a “U” qualifier because 
they are unable to be conclusively confirmed. 

5. Method Reporting Limit (MRL) – The concentration at which the pollutant must be 
quantified in order for the detection to reach an established confidence level for that 
detection.  The MRL is based on the volume of air analyzed for calibration control 
samples and no dilution factor is applied as would be the case for actual field-collected 
samples.   

3.2 EPA / ADEC SCREENING LEVELS 

U.S. Environmental Protection Agency (EPA)1 and Alaska Department of Environmental 
Conservation (ADEC)2 have established Screening Levels (SLs) associated with many, but not 
all VOCs.  SLs are risk-based concentrations derived from standardized equations combining 
exposure information assumptions with EPA toxicity data. SLs are considered by EPA to be 
protective for humans (including sensitive groups) over a lifetime. SLs are used primarily for 
Superfund site "screening" and as initial cleanup goals, if applicable. The SL's role in site 
"screening" is to help identify areas, contaminants, and conditions that require further federal 
attention at a particular site. Generally, at sites where contaminant concentrations fall below 
SLs, no further action or study is warranted under the Superfund program. Chemical 
concentrations above the SL suggest that further evaluation of the potential risks by site 
contaminants is appropriate.   

All VOC detections observed during the sampling events were compared to ADEC / EPA SLs to 
determine the potential for human health risk.  For many of the target pollutants there are no 
associated SLs.  This is because the pollutant has been deemed by EPA to be of very low 
toxicity.     

3.3 HISTORICAL OVERVIEW 

As described in section 3-1, un-qualified VOC detections should be considered confident 
detections and reliable concentrations of VOCs detected in the study samples.  This section 
summarizes the number and magnitude of un-qualified detections recorded at each site since 
the beginning of the sampling program.  

                                                
1 U.S. Environmental Protection Agency, 2013. Regional Screening Level (RSL) Summary Table. 
Available at: http://www.epa.gov/region9/superfund/prg/. November. 
 
2 Alaska Department of Environmental Conservation, 2012.  Vapor Intrusion Guidance for Contaminated 
Sites. Division of Spill Prevention and Response, Contaminated Sites Program. October. 
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Table 3-1 displays the summary results in terms of the total number of detections, average 
concentration detected for each substance at each site, and maximum concentration detected 
for each substance at each site. Only substances with at least one instance of detection are 
shown; substances which have never been detected over the course of the program are 
excluded from the table. The laboratory’s method detection limits and ADEC/EPA screening 
levels are also shown for comparison. 

As seen in Table 3-1, the Anchorage site has a far greater number of detects, in terms of both 
total number of detects and number of compounds detected, than either of the sites on the 
North Slope. This occurs even though sampling at the ANC site was initiated 15 months after 
sampling was started at the North Slope sites.  

Detected concentrations at Nuiqsut were very low; never exceeding 10 ppb for a specific 
substance. All detects at CD4/CD1 were also below 10 ppb except for four instances of 
methanol and a single instance each of ethanol, ethylene, acetylene, and ethane over the three 
years since the program started. At Anchorage, most VOC detections were at very low 
concentrations.  However there were three compounds commonly detected at higher 
concentrations: methanol, ethanol, and acetone. The increased concentrations of these 
compounds are consistent with samples collected in an urban area.  Each of the compounds is 
a known by-product of incomplete combustion of fuels (gasoline and diesel) and common 
solvents used in a variety of household and other products.  Additionally, each has been traced 
to natural occurring sources such as vegetation and biological decay of vegetation and other 
matter. The detections of methanol and ethanol are also consistent with the industrial activity at 
the CD4/CD1 sites. 

Table 3-1 demonstrates that none of the detected compounds at either Nuiqsut or CD4/CD1 
have ever exceeded ADEC/EPA screening levels since the commencement of VOC sampling in 
2014. The only detections above an ADEC/EPA screening level since commencement of the 
program occurred at Anchorage, where there were four benzene detections (1.19 ppb in 
September 2015 and 1.07 ppb in November of 2015 using TO-15, and 1.10 ppb in January 
2017 and 1.91 ppb in February 2017 using TO-12) that exceeded the ADEC/EPA screening 
level of 1 ppb established for benzene. The events were likely due to a combination of unique 
atmospheric conditions and vehicle exhaust from the relatively high-traffic area where 
Anchorage samples are collected. Subsequent samples have not exceeded screening levels.  

There are a handful of compounds included in Table 3-1 that show detections for the same 
compound using both TO-12 and TO-15 methods.  Compounds are listed separately for each 
method as if they are unique detections.  However it should be noted that, because the two 
analytical methods have different detection limits, a single sample could have observed a 
particular compound in either analytical methods or only one depending upon the concentration 
level present in the sample.
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Table 3-1. Historical VOC Concentrations at Sampling Sites 

Substance 

Nuiqsut CD4/CD1 Anchorage Reference 

Number of 
Detections 

Avg. 
(ppb) 

Max. 
(ppb) 

Number of 
Detections 

Avg. 
(ppb) 

Max. 
(ppb) 

Number of 
Detections 

Avg. 
(ppb) 

Max. 
(ppb) 

MDL 
(ppb) 

Screening 
Level (ppb) 

Chloromethane 4 0.80 1.04 4 0.71 0.75 3 1.20 1.59 0.5 45.5 

Methanol 1 7.25 7.25 8 16.38 31.50 21 70.84 530.00 5 16,025 

Ethanol       1 26.60 26.60 15 12.91 69.80 2 ** 

Acetone 12 4.28 6.28 12 4.17 6.65 5 7.30 15.30 2 13,555 

2-Propanol (IPA) 2 4.60 5.87 2 6.75 7.53 1 16.40 16.40 2 2,970 

2-Butanone (MEK)             2 1.94 2.11 1 1,767 

Benzene by TO-15             2 1.13 1.19 0.5 1 

Toluene by TO-15 1 0.31 0.31 1 2.79 2.79 8 3.73 5.65 0.5 1,383 

Ethylbenzene by TO-15             1 0.93 0.93 0.5 2.2 

m & p-Xylenes by TO-15             4 2.69 3.93 1 23 

o-Xylene by TO-15             2 1.25 1.46 0.5 23 

1,2,4-Trimethylbenzene by TO-15             1 0.93 0.93 0.5 1.5 

Ethylene 1 0.72 0.72 8 4.49 24.50 21 2.37 8.51 0.5 ** 

Acetylene 3 1.50 2.23 2 5.73 10.80 15 2.30 6.57 0.5 ** 

Ethane 40 2.01 3.96 41 2.74 16.10 25 2.03 4.24 0.5 ** 

Propylene       2 1.88 2.82 6 1.03 1.70 0.33 1,801 

Propane 26 1.07 2.11 30 1.75 9.92 24 1.85 3.90 0.33 ** 

Isobutane 1 0.44 0.44 5 0.99 2.21 22 1.47 3.59 0.25 ** 

n-Butane 8 0.55 1.27 14 1.02 4.04 27 2.50 6.09 0.25 ** 

Isopentane 1 0.54 0.54 4 1.20 3.51 26 1.90 5.35 0.2 ** 

n-Pentane 1 0.51 0.51 4 0.66 1.46 20 1.75 5.83 0.2 339 

2-Methylpentane       1 0.97 0.97 17 0.59 1.74 0.2 ** 

3-Methylpentane       1 0.57 0.57 7 0.58 1.07 0.2 ** 

n-Hexane 1 0.36 0.36 1 0.38 0.38 5 0.43 0.52 0.17 207 

Methylcyclopentane       1 0.70 0.70 11 0.54 1.22 0.17 ** 

Benzene by TO-12       2 0.57 0.59 14 0.68 1.91 0.17 1 
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Substance 

Nuiqsut CD4/CD1 Anchorage Reference 

Number of 
Detections 

Avg. 
(ppb) 

Max. 
(ppb) 

Number of 
Detections 

Avg. 
(ppb) 

Max. 
(ppb) 

Number of 
Detections 

Avg. 
(ppb) 

Max. 
(ppb) 

MDL 
(ppb) 

Screening 
Level (ppb) 

Cyclohexane by TO-12       1 0.42 0.42 4 0.51 0.61 0.17 1,819 

2-Methylhexane       1 0.23 0.23 4 0.34 0.49 0.14 ** 

3-Methylhexane       1 0.28 0.28 7 0.44 0.81 0.14 ** 

n-Heptane       1 0.25 0.25 7 0.41 0.67 0.14 ** 

Methylcyclohexane             1 0.24 0.24 0.14 ** 

Toluene by TO-12 2 0.24 0.27 2 1.31 2.37 27 1.89 5.90 0.14 1,383 

Ethylbenzene by TO-12       1 0.28 0.28 11 0.42 0.75 0.13 2.2 

m/p-Xylenes by TO-12       1 0.91 0.91 22 0.91 3.01 0.13 23 

o-Xylene by TO-12       1 0.34 0.34 12 0.49 1.07 0.13 23 

Nonane             1 0.24 0.24 0.11 4 

m-Ethyltoluene             2 0.30 0.39 0.11 ** 

p-Ethyltoluene             1 0.24 0.24 0.11 ** 

1,3,5-Trimethylbenzene by TO-12             1 0.23 0.23 0.11 1.5 

1,2,4-Trimethylbenzene by TO-12       1 0.19 0.19 5 0.37 0.72 0.11 1.5 

n-Decane             1 0.22 0.22 0.1 ** 

n-Undecane             1 0.16 0.16 0.09 ** 

n-Dodecane             1 0.35 0.35 0.08 ** 
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3.4 UNQUALIFIED VOC DETECTIONS IN APRIL 2017 – AUGUST 2017 
SAMPLES 

This section summarizes the results since the last semi-annual report. 

During this reporting period, 14 VOC compounds out of the 114 compounds that were analyzed 
(see Table 2.1) were observed at un-qualified concentrations in the samples from the North 
Slope.  In contrast, 16 VOC compounds out of the 114 analyzed were observed at un-qualified 
concentrations in the Anchorage samples. A summary of VOC observations, including a 
comparison to associated ADEC / EPA screening levels, are shown in Table 3-2.  More 
discussion on the various pollutant detections follows in section 4. 

For the sites and months which employed both primary and duplicate canisters, the results in 
the tables and charts below are the results from the primary canister, with the following 
exceptions: 

• If a substance was detected in the duplicate canister but not the primary canister, the 
duplicate value is reported. Footnotes to Table 3-1 indicate the substances and months 
for which this occurs. 

• For the month of August 2017, the primary sample at ANC was deemed invalid due to a 
sampling error. However, the duplicate canister was taken at ANC during August 2017. 
Therefore, the duplicate sample is treated as the ANC sample for the month of August 
2017.  

Several of the compounds may be detected in both the TO-12M and TO-15 procedures. The 
results for these compounds are listed separately by test method in the tables and charts below.
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Table 3-2. Unqualified Detections – April 2017 to August 2017  

Pollutant * 

Nuiqsut 
Concentrations 

CD1 
Concentrations 

ANC Concentrations Method 
Reporting 

Level  
(MRL) 

ADEC / EPA 
Screening Level 

(SL) Min  Max  Avg  Min  Max  Avg  Min  Max  Avg  

Chloromethane*** 0.68 0.68 0.68 0.74 0.74 0.74 1.03 1.03 1.03 0.5 45.5 
Methanol***       10.00 10.40 10.20 10.90 38.00 20.93 5 16025 
Acetone*** 3.26 3.99 3.63 2.99 6.25 4.18       2 13555 
Ethylene       0.84 24.50 12.67 0.96 1.65 1.27 0.5 ** 
Acetylene       10.80 10.80 10.80 1.67 1.67 1.67 0.5 ** 
Ethane 0.86 2.92 1.55 0.74 16.10 5.32 1.23 2.32 1.72 0.5 ** 
Propylene       2.82 2.82 2.82       0.33 1801 
Propane 0.47 0.92 0.70 0.98 9.92 3.87 0.79 2.79 1.50 0.33 ** 
Isobutane       0.60 1.13 0.87 0.52 2.26 1.39 0.25 ** 
n-Butane       0.40 2.06 1.26 0.54 4.15 1.44 0.25 ** 
Isopentane       0.43 0.59 0.51 0.56 3.29 1.31 0.2 ** 
n-Pentane       0.41 0.42 0.42 0.90 0.90 0.90 0.2 339 
Isoprene       0.44 0.44 0.44       0.2 ** 
2-Methylpentane             0.62 0.62 0.62 0.2 ** 
3-Methylpentane             0.34 0.34 0.34 0.2 ** 
Methylcyclopentane             0.40 0.40 0.40 0.17 ** 
Benzene by TO-12       0.55 0.55 0.55 0.41 0.41 0.41 0.17 1 
Toluene by TO-12             0.31 1.15 0.63 0.14 1383 
m/p-Xylenes by TO-12             0.28 0.38 0.32 0.13 23 

* All concentrations provided in ppbv units. 
** ADEC/EPA have not established a screening level (SL) for this compound due to its low toxicity. 
*** Compound had an un-qualified detection in the duplicate sample but not the primary sample. Duplicate sample result is used. 
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Figures 3-2 through 3-5 provide a summary of un-qualified VOC observations during the 
reporting period at Nuiqsut, CD1 and Anchorage. Compounds which are detected in at least one 
of the samples are shown in the figures. Compounds that were detected in two or more months 
at one station are shown as boxplots. The box encompasses the range of concentrations 
observed during the period, with each of the four shades of blue representing each of the four 
quartiles observed.  The black lines in the interior of the box represent the 25th percentile, 
median value, and 75th percentile, respectively, while the green diamond represents the mean 
value. Grey dashed lines provide the Method Reporting Limit (MRL) for the compound. If a 
substance is only detected in a single month at a given station, only the mean (green diamond) 
and MRL (grey dashed line) are shown. If the substance was detected at one or two of the 
stations but not all three, then the site(s) at which the substance was not detected are shown as 
a green dot at zero concentration. 
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Figure 3-2. Chloromethane, Methanol, Acetone, Ethylene, Acetylene Observations (April 2017-August 2017) 
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Figure 3-3. Ethane, Propylene, Propane, Isobutane, n-Butane Observations (April 2017-August 2017) 
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Figure 3-4. Isopentane, n-Pentane, Isoprene, 2-Methylpentane, 3-Methylpentane Observations (April 2017-August 

2017) 
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Figure 3-5. Methylcyclopentane, Benzene by TO-12, Toluene by TO-12, m/p Xylenes by TO-12 Observations (April 

2017-August 2017) 
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4. ASSESSMENT OF VOC DATA 

Having presented the VOC concentrations in Section 3, certain questions arise as to the 
meaning of the data.  A number of considerations have to be weighed when evaluating the 
validity of the VOC concentrations as reported by the laboratory. 

These are: 

1. Presence of detected pollutants in the Field Blank sample.  Detections in the field blank 
sample suggest some level of introduced contamination that establishes uncertainty in 
the results of all samples.  Sources include incomplete sample canister cleaning, 
exposure to pollutants during transit, or laboratory contamination. During the April 2017-
August 2017 period, there were no unqualified detections on any of the Field Blank 
samples. This evidence increases confidence in unqualified VOC detections observed in 
all the samples. 

2. Detections of common laboratory solvents.  Acetone and methanol are common 
laboratory solvents and their detection should be cause for further validation of findings.  
Discussions with AAC suggest that potential laboratory introduced contamination is a 
very low probability.   

Acetone is known to be emitted naturally from land vegetation (mainly evergreens) and 
from anthropogenic sources such as vehicle exhaust and is a common solvent in many 
household products.3  Methanol is known to be emitted naturally from volcanic gases, 
vegetation, microbes, biological decomposition, and from anthropogenic sources such 
as vehicle exhaust and several household products.4 

If confidence in the validity of the VOC detections is assumed, natural questions arise as to 
what are the potential sources of those VOCs and what are the implications to public health.  
The VOCs detected in the CD1 pad sample, being collected at an industrial facility processing 
materials that knowingly contain VOCs, could originate at the CD1 or some other nearby facility.  
Detected VOC concentrations are well below any established concentration levels of concern so 
their detection is somewhat expected and not necessarily concerning. However, in the case of 
the Nuiqsut samples, despite VOC concentrations being well below established concentration 
levels of concern, the community concern remains and identifying a potential source becomes 
more important.   

                                                
3 Alberta Environment Canada, 2004. Assessment Report on Acetone for Developing Ambient Air Quality 
Objectives.  Available at: http://esrd.alberta.ca/air/objectives-directives-policies-and-
standards/documents/AssessmentReport-Acetone-Nov2004.pdf. November. 
 
4 U.S. Environmental Protection Agency, 2015. Technology Transfer Network – Air Toxics Web Site.  
Available at: http://www3.epa.gov/airtoxics/hlthef/methanol.html 
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The Anchorage samples contained more VOC species than either of the CD1 or Nuiqsut 
samples. Most of these detections were at very low concentrations however during this 
sampling period methanol was detected at higher concentrations. The increased concentrations 
of methanol are consistent with samples collected in an urban area.  Methanol is a known by-
product of incomplete combustion of fuels (gasoline and diesel) and a common solvent used in 
a variety of household and other products.  Additionally, methanol has been traced to natural 
occurring sources such as vegetation and biological decay of vegetation and other matter. 

To understand potential sources of measured VOCs, wind direction and speeds during the 
sampling events are integrated with the data to demonstrate conditions at the time of the 
sampling.  Wind roses, depicting the measured wind direction and speed intensities are created 
to provide a visual representation of how winds could have affected transport of VOCs to the 
sampling locations.    
 
The Nuiqsut air quality monitoring station is equipped with a meteorological monitoring tower 
that measures wind speeds and wind directions at the Nuiqsut sampling location.  Wind speed 
and direction data is not available able at CD1 or in Anchorage in the immediate vicinity of the 
sampling locations. Figure 4-1 provides wind roses from the Nuiqsut station for the 3 hour 
period leading up to and including the sample collection period at Nuiqsut.  If Nuiqsut is 
considered to be in the center of the plot, north faces upward and the direction of the pie 
wedges represents the direction in which winds were blowing from.  Wind speeds during the 
sampling events varied from 2.8 m/s (6.3 mph) to 10.2 m/s (22.8 mph). 
 
As can be seen from Figure 4-1, winds were blowing predominately from the east-northeast 
during the sampling events this period, although during July 2017 wind was instead blowing 
from the north to northwest. Comparison of the results from July 2017 versus the other months 
shows no clear pattern to the data when compared to wind directions.  There were two 
detections for July 2017 while the other months with east-northeast winds ranged from one to 
four detections. The detected concentrations from July, acetone at 3.26 ppb and ethane at 0.98 
ppb, are similar to concentrations detected during the east-northeast winds.  
 
The seemingly random nature of VOC detections and concentrations with respect to wind speed 
and wind direction suggest that concentrations are not directly attributable to a single local 
source but are more likely to represent regional “background” concentrations that could 
originate from any number of sources including natural processes. 
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Figure 4-1. Winds during Nuiqsut VOC Sampling Events 
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The total number of VOC detections at each of the three sites is compared in Figure 4-2.  Half of 
VOC detections occur in the Anchorage samples despite fewer samples being collected in 
Anchorage during the reporting period.  Five samples were collected in Anchorage while a total 
of ten samples were collected from Nuiqsut and CD1 during the reporting period (five from each 
site).  The number of VOC compounds detected at each of the three sites is compared in Figure 
4-3.  Again, the plurality of detections occurs in the Anchorage samples which would be 
expected in a much more populated area.  
 
 

 
 

Figure 4-2. Total Number of Unqualified Detections at Each Site (April 2017-
August 2017) 

 

  
 

Figure 4-3. Number of VOC Compounds Detected at Each Site (April 2017-August 
2017) 
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