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Introduction 
CH2M HILL, Inc. (CH2M) was contracted to evaluate impacts of potential releases of per- and polyfluoroalkyl 
substances (PFAS) to groundwater at the Former Naval Arctic Research Laboratory (NARL) Barrow, in Utqiaġvik 
(Barrow), Alaska (Figure 1), and collect drinking water samples for PFAS analysis from drinking water sources 
within 1 mile of the NARL facility. This technical memorandum (TM) presents the results of the drinking water 
investigation, which was performed July 18, 2017, in accordance with the Sampling and Analysis Plan for 
Investigation of Per- and Polyfluoroalkyl Substances in Drinking Water, Former Naval Arctic Research Laboratory 
Utqiagvik (Barrow), Alaska (SAP) (Navy, 2017). CH2M prepared this TM for the Department of the Navy (Navy) 
under the Naval Facilities Engineering Command, Comprehensive Long-term Environmental Action—Navy 9000 
Contract N62470-16-D-9000, Contract Task Order 08. 

Per- and Polyfluoroalkyl Substances 
PFAS are manufactured chemicals that have been used since the 1950s in many household and industrial products 
because of their stain‐ and water‐repellant properties. Within the Navy’s operations, PFAS are most commonly 
associated with aqueous film‐forming foam (AFFF) used primarily for firefighting (including emergency response, 
equipment testing and/or training, and fire suppression systems in buildings). PFAS can also be present in other 
industrial and household materials. PFAS can also be found in vapor suppression systems and in waste streams. 
PFAS are now present virtually everywhere in the world because of the large amounts that have been 
manufactured and used. Once these compounds are released into the environment, they break down very slowly. 
PFAS are considered “emerging” contaminants, which have no Safe Drinking Water Act (SDWA) regulatory 
standards or routine water quality testing requirements. The United States Environmental Protection Agency 
(USEPA) is studying PFAS to determine if national regulation is needed. The State of Alaska has a promulgated 
cleanup level of 0.4 micrograms/liter for perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS) in 
groundwater; there is no state standard for drinking water. 

The USEPA issued the third Unregulated Contaminant Monitoring Rule (UCMR3)1 in May 2012. The UCMR3 
required monitoring between 2013 and 2015, for 30 substances in all large public water systems (PWSs) serving 
more than 10,000 people and 800 representative PWSs serving 10,000 or fewer people. Six PFAS compounds were 

1 The 1996 SDWA amendments require that once every 5 years, USEPA issue a new list of no more than 30 unregulated contaminants to be monitored by 
PWSs. 
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included in the UCMR3 contaminant list; of these six PFAS, the USEPA has issued health advisories2 for only two 
(PFOA and PFOS), and has published toxicity values for another, perfluorobutane sulfonate (PFBS). Health advisory 
levels are not regulatory standards. They are health‐based concentrations that should offer a margin of protection 
for all Americans throughout their lives from adverse health effects resulting from exposure to PFOS and PFOA in 
drinking water. The USEPA health advisory level for lifetime exposure is 70 parts per trillion (ppt) for PFOS and 
70 ppt for PFOA. When both PFOS and PFOA are found in drinking water, the combined concentrations should not 
exceed 70 ppt. 

Navy Policy 
The Navy issued a policy in 2014 (Navy, 2014) requiring on-Base drinking water sampling for PFOA and PFOS for 
bases where groundwater was used as drinking water and where PFAS could have been released nearby in the 
past. Under the policy, all installations not previously tested under UCMR3 that produce drinking water from on-
Base sources and have an identified or suspected PFAS release within approximately 1-mile upgradient of the 
drinking water source, were required to sample their finished drinking water by December 2015. Ukpeaġvik 
Inupiat Corporation (UIC) has several active buildings on the NARL facility, which currently are supplied drinking 
water from the Village of Utqiaġvik (Barrow). As such, this policy did not require action by the Base. In June 2016, 
the Navy issued additional policy (Navy, 2016a) that required all Navy bases not previously tested under UCMR3 
or the 2014 policy (Navy, 2014)  to test their finished drinking water, regardless of the water source (on-Base or 
municipal) or potential and known source of a PFAS release to the environment.  

In June 2016, the Navy also issued a policy (Navy, 2016b) to identify and prioritize sites for investigation of 
drinking water resources, on- or off-Base, that are thought to be vulnerable to PFAS contamination from past 
Navy releases of PFAS, with a focus on releases of AFFF. Sites with drinking water sources (water supply wells, 
surface water bodies used for drinking water, and reservoirs) within 1 mile downgradient of known or potential 
releases of PFAS were assigned the highest priority. These high-priority sites, Priority 1, were directed to sample 
the drinking water within fiscal year 2017. 

As a result of this evaluation, Imikpuk Lake was identified as a drinking water source located within 1-mile 
downgradient of Site 5, the Airstrip site at NARL Barrow, where there is a known release of PFAS to the 
environment occurred at the Navy hangar located within the site boundary (Figure 2).  

Conceptual Site Model 
This section presents a brief history of the installation, background information about the facility, a description of 
the environmental setting, and an evaluation of drinking water sources in the vicinity. This information is 
composed of the conceptual site model, which describes the relationship between potential contaminant sources 
and receptors through potential or actual migration and exposure pathways. 

Former Naval Arctic Research Laboratory Barrow Background 
NARL Barrow is 330 miles above the Arctic Circle in the most northern tip of Alaska, in North Slope Borough 
(Figure 1). NARL Barrow operated from 1947 to the early 1980s, with the primary purpose of serving as a center 
for scientific study in the region. NARL Barrow contains a 5,000-foot runway, a hangar, an apron connecting the 
hangar to the runway, and associated buildings (Navy, 2002).  

Site 5 – Airstrip Site Description 
Site 5 is located in the northern portion of NARL Barrow, north/northeast of Imikpuk Lake, and northwest of the 
North Salt Lagoon (Figure 2). The site is unoccupied by the Navy, except for annual long-term monitoring activities 
per the 2002 Decision Document (Navy, 2002), and remedy optimization studies conducted by contractors and 

2  USEPA issued the Lifetime Health Advisory for PFOS and PFOA in May 2016, superseding the 2009 provisional health advisory. USEPA has not issued a
health advisory of any other PFAS. 
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United States Army Corps of Engineers on behalf of the Navy. The Village of Utqiaġvik (Barrow) also uses the 
airstrip runway for whale operations, and local businesses use the runway for staging during barging operations. 
Multiple fuel spills at Site 5 are documented (Hartcrowser, 2001; Alaska Department of Environmental 
Conservation, 2016). In 1970, 400 gallons of aviation gas was spilled in the Navy hangar. The Navy's Fire 
Department covered the fuel at the Navy hangar with AFFF to remove the threat of fire. 

Geology and Hydrogeology 
The NARL Barrow complex is located on a gravel and tundra peninsula on the Arctic Coastal Plain (Figure 1). The 
geology at NARL Barrow consists of approximately 50 feet of unconsolidated sediments over Cretaceous age 
bedrock. Permafrost is continuous in the Utqiaġvik area. During the summer, the upper layers of the permafrost 
melt, producing what is termed the active zone. Because frozen ground limits infiltration at the time of snowmelt 
(typically June), most of the snowmelt becomes surface runoff, with only minimal percolation to the active zone 
groundwater system. Summer precipitation contributes negligible recharge to the groundwater system at NARL 
Barrow because evapotranspiration typically equals precipitation during the thaw season. 

Refreezing of the active zone typically begins by September, progressing from the surface downward. 

The groundwater table depths at Site 5 typically range from 0.5 to 4 feet below ground surface at the Airstrip Site 
(Figure 2). Surface water and groundwater at Site 5 north of the beach road flow toward the Arctic Ocean, while 
water south (inland) of the road generally flows toward either lmikpuk Lake or North Salt Lagoon. A surface water 
and groundwater divide between the lmikpuk Lake drainage basin and North Salt Lagoon drainage basin occurs in 
the approximate middle of the airstrip apron. Surface water and groundwater west of the divide flow toward 
lmikpuk Lake and surface water and groundwater to the east flow toward North Salt Lagoon. 

Migration Pathways and Potential Receptors and Exposure Routes 
Releases of PFAS-containing compounds, such as AFFF, to the ground surface at Site 5 may have resulted in the 
migration of PFAS runoff to lmikpuk Lake. Transport of PFAS may have occurred via direct release from the 
discharge of AFFF to the surface and/or subsurface soil, transport of PFAS currently and/or historically present 
from soil to groundwater via infiltration, transport via advection with groundwater flow in the active zone, and/or 
transport to surface water. Because of the strength of the carbon-fluorine bond, PFAS are very stable and 
persistent in the environment and are highly soluble and sorb only moderately to organic matter and mineral 
surfaces, meaning they migrate readily in the subsurface. Current users (hunters and fishers) of lmikpuk Lake may 
be at risk from ingesting water impacted by PFAS. 

Drinking Water Source Evaluation 
Current drinking water for the UIC facility, located on the NARL Barrow property, is currently supplied by the 
Village of Utqiaġvik (Barrow), which uses Esatkuak Lagoon as the primary drinking water source. Esatkuak Lagoon 
is located significantly outside the 1-mile boundary of this investigation. Imikpuk Lake is 600 feet downgradient of 
the boundary of Site 5, where AFFF-containing PFAS was released (Figure 2). Consequently, a release of PFAS to 
Imikpuk Lake is possible (Navy, 2016c). Imikpuk Lake is used as a periodic drinking water source by local elders, 
fishers, and hunters.  

Summary of Field Activities 
This section provides a summary of field investigation activities that includes mobilization and dates of fieldwork, 
a summary of sampling activities that includes sample locations and number and type of samples collected, and a 
summary of sample packing and shipping procedures. All field activities were conducted in accordance with the 
standard operating procedures (SOPs) outlined in the SAP (Navy, 2017). Field notes are provided in Attachment 1. 
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Mobilization  
Two CH2M staff mobilized to NARL Barrow on July 18, 2017, to collect surface water samples from Imikpuk Lake, 
and were accompanied by UIC Science staff, who provided project support as the polar bear guard and boat 
captain. All fieldwork was completed on that day. A summary of activities is provided herein.  

Summary of Sampling Activities 
Five surface water samples and associated field quality control samples were collected from Imikpuk Lake. Sample 
locations are shown on Figure 2. The team mobilized by boat to each location and waited for sediment to settle 
before sample collection. Samples were collected by lowering an unused high-density polyethylene bottle, 
provided by the laboratory, on a fixed length pole into the lake, and then transferred the collected water 
immediately into a 250-milliliter, high-density polyethylene sample bottle3 (Table 1).  

Samples were collected in accordance with the SOP for Surface Water Sampling for PFAS, provided in Appendix A 
of the SAP (Navy, 2017).  

Sample Packing and Shipping Procedures 
Sample bottles were properly labeled, placed into resealable zipper storage bags, and then placed into a heavy-
duty garbage bag, which was placed into the shipping cooler provided by the laboratory (Vista Analytical 
Laboratory, El Dorado Hills, California), and then packed with ice. The completed chain-of-custody, provided in 
Attachment 2 of this TM, was included in the cooler. It is noted that the sample labels on the bottleware for 
NARLB-SW02 and NARLB-FB02 were switched in the field; the corrective action report documenting the 
correction in sample identifications is provided in Attachment 2. The cooler was transported by the field team 
back to Anchorage, Alaska, and then shipped overnight to the laboratory via FedEx Priority Overnight. 

Summary of Sample Results 
This section provides a brief discussion of the project action limits and a summary of laboratory results for the 
drinking water samples collected for analysis of PFAS compounds, including PFOA, PFOS, and PFBS, and a data 
validation summary and usability assessment.  

Project Action Limits   
As indicated in the SAP (Navy, 2017), the project action limits for this project are the USEPA Lifetime Health 
Advisory values for PFOA and PFOS (70 nanograms per liter [ng/L]), and the USEPA regional screening level (RSL) 
for PFBS (400,000 ng/L, based on a hazard quotient of 1.0) (USEPA, 2017). 

Sampling Results 
Five surface water samples were collected and analyzed for PFOA, PFOS, and PFBS, in accordance with 
USEPA Method 537/WS-DW-0004, Rev. 1.1. Laboratory results indicate that these three compounds were 
detected in all five surface samples. A summary of detections and exceedances is provided in Table 2 and in 
Figure 2. The raw data is provided in Attachment 3 of this TM.  

• PFBS – PFBS was detected in all five surface water samples ranging from an estimated 2.77 ng/L in the sample 
collected from NARLB-SW02-0717, to 3.1 ng/L in the sample collected from NARLB-SW04-0717. None of the 
detections of PFBS exceeded the RSL (USEPA, 2017) of 400,000 ng/L. 

                                                            
3  Samples were collected in high density polyethylene bottleware; however, per the SAP and analytical method, polypropylene bottleware is required.  

The Navy has determined that the difference in bottleware did not affect the results, and the data are acceptable for their intended use.  A corrective 
action memorandum from the laboratory is provided in Attachment 1.   



RESULTS OF INVESTIGATION OF PER- AND POLYFLUOROALKYL SUBSTANCES IN DRINKING WATER 
FORMER NAVAL ARTIC RESEARCH LABORATORY BARROW, UTQIAĠVIK, ALASKA 

NG0315180849VBO 7  

• PFOS – PFOS was detected in all five surface water samples ranging from an estimated 76.1 ng/L in the sample 
collected from NARLB-SW02-0717 to 176 ng/L in the sample collected from NARLB-SW03-0717. The results 
from all five surface water samples exceeded the Lifetime Health Advisory of 70 ng/L for PFOS. 

• PFOA – PFOA was detected in all five surface water samples ranging from 67.5 ng/L in the sample collected 
from NARLB-SW02-0717 to 86.3 ng/L in the sample collected from NARLB-SW03-0717. The results from four 
surface water samples (NARLB-SW01-0717, NARLB-SW03-0717, NARLB-SW04-0717, and NARLB-SW05-0717) 
exceeded the Lifetime Health Advisory of 70 ng/L for PFOA. 

• PFOS+PFOA – the combined PFOS+PFOA results exceeded the Lifetime Health Advisory in all five surface 
water samples. 

Data Validation Summary 
No quality control deficiencies were found; therefore, all laboratory data are usable with no rejected or qualified 
data points. The Data Validation Summary Report is provided in Attachment 4 of this TM. 

Conclusions 
PFOA, PFOS, and PFBS were detected in all five surface water samples collected from Imikpuk Lake above the EPA 
Lifetime Health Advisory. Because of the periodic use of Imikpuk Lake as a drinking water source, signs have been 
installed at four locations, around Imikpuk Lake (Figure 2). The purpose of the signs is to alert hunters and fishers 
to the PFAS detections and recommendation that the lake no longer be used as a drinking water source.  

Because of the detection of PFAS above the Lifetime Health Advisory in Imikpuk Lake, a Preliminary 
Assessment/Site Inspection specific to PFAS is recommended at the NARL Barrow facility, to identify all potential 
PFAS releases to the environment and investigate potential impacts to soil and groundwater at sites with 
identified releases.  
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Tables 



Table 1. Sample Summary
Former Naval Arctic Research Laboratory
Utqiaġvik (Barrow), Alaska

Station ID Sample ID Sample Date Sample Time QC Sample ID
NARLB‐SW01‐0717 7/18/2017 12:45
NARLB‐SW01P‐0717 7/18/2017 12:50

NARLB‐SW02 NARLB‐SW02‐0717 7/18/2017 13:05
NARLB‐SW02‐0717‐MS 
NARLB‐SW02‐0717‐MSD 

NARLB‐FB02‐0717
NARLB‐SW03 NARLB‐SW03‐0717 7/18/2017 13:25 NARLB‐FB03‐0717
NARLB‐SW04 NARLB‐SW04‐0717 7/18/2017 13:35 NARLB‐FB04‐0717
NARLB‐SW05 NARLB‐SW05‐0717 7/18/2017 13:45 NARLB‐FB05‐0717

Notes:
FB = reagent field blank
ID = identification

  MS = matrix spike
MSD = matrix spike duplicate
NARLB = Former Naval Arctic Research Laboratory Barrow
P = duplicate
QC = quality control
SW = surface water

NARLB‐FB01‐0717NARLB‐SW01
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Table 2. Detections and Exceedances of PFAS in Drinking Water
Former Naval Arctic Research Laboratory Barrow
Barrow, Alaska
July 2017

Sample ID
Sample Date

Perfluorobutanesulfonic acid (PFBS) ‐‐ 400,000 3.08 J 2.77 J 2.94 J 3.1 J 2.82 J
Perfluorooctane Sulfonate (PFOS) 70 ‐‐ 119 76.1 176 94.7 88.6
Perfluorooctanoic acid (PFOA) 70 ‐‐ 82.6 67.5 86.3 79 80.2
PFOA + PFOS 70 ‐‐ 201.6 143.6 262.3 173.7 168.8

Notes: C:\Users\jhosmer\Documents\Recent Work\2019\May\Final NARL Barrow TM\tables\[Table 2_Detections and Exceed
a. Duplicate sample collected; the higher value is reported.
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSLs, HQ = 1.0 (November 2017)
Units are nanograms per liter (ng/L)
HQ = hazard quotient
ID = identification
J = Analyte present.  Value may or may not be accurate or precise
RSL = Regional Screening Level
USEPA = United States Environmental Protection Agency

7/18/17 7/18/17
NARLB‐SW01‐0717a NARLB‐SW02‐0717 NARLB‐SW03‐0717 NARLB‐SW04‐0717 NARLB‐SW05‐0717USEPA Lifetime Health

Advisory (May 2016)
USEPA Tapwater RSL, HQ = 1.0 

(November 2017) 7/18/17 7/18/17 7/18/17
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 Action Report 

ID.: SR – AR Rev No.: 0  Rev Date: 05/22/2017 Page: 1 of 2 

 

Description of Issue 
 
Vista Analytical provided high density polyethylene (HDPE) sample bottles instead of polypropylene bottles for 
drinking water samples collected at Naval Arctic Research Lab Barstow. 
 
The sample results for this base location were reported on July 29, 2017.  The associated Vista Work 
Order is 1700923. 
 

Root Cause Analysis 
 
Vista Analytical has used HDPE bottles exclusively for drinking water samples.   Per EPA method 537 
rev 1.1 other plastic materials (e.g., polyethylene) which meet the QC requirements of Section 9 may be 
substituted for polypropylene.   
 
EPA method 537 section 9 requires that the lab perform an Initial Demonstration of Capability (IDOC) 
prior to analyzing field samples, followed by ongoing Quality Control (QC) while analyzing field samples 
to demonstrate that the laboratory and analyst are capable of performing the analysis with acceptable 
precision, accuracy, sensitivity and specificity.   
 
The 537 drinking water IDOC was performed on 04-18-17 using HDPE bottles.  The IDOC demonstrated 
passing results. 
 
Ongoing QC requirements for field samples are met by performing Laboratory Reagent Blanks (LRB), 
Laboratory Fortified Blanks (LFB), Laboratory Fortified Sample Matrix (LFSM) and Laboratory Fortified 
Sample Matrix Duplicates (LFSMD) as required.  Ongoing QC results are reported as part of the Vista 
Analytical Laboratory final data package for all samples analyzed. 
 
 

Element of ISO/IEC 17025, TNI Volume 1, DoD QSM 5.1  

Immediate Correction 
 
Polypropylene bottles were ordered from an approved supplier and QC’d per SOP.  The QC results were 
passing. 
 

Corrective Action  
 
Polypropylene bottles will be used for all drinking water samples per client request from this date forward, 
August 30, 2018.  
 

Preventive Action 
 
Vista SOP 14, Bottle Order Preparation will be revised to reflect the change to Polypropylene bottles. 
 

Follow Up and Effectiveness of Action 
 
The IDOC will be repeated with polypropylene bottles and the results will be reviewed and approved by 
Laboratory Management. 
Passing results will demonstrate that the laboratory and analyst are capable of performing the analysis 
with acceptable precision, accuracy, sensitivity and specificity using the polypropylene bottles.  
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M E M O R A N D U M   
 

Corrections to COC/Reports 
TO: Martha Maier, Vista Analytical 

COPIES: File 
Laboratory Package SDG: 1700923 
 

FROM: Tiffany Hill 
Project Chemist 
 

DATE: July 28, 2017 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) and 
Logins for NARL Barrow, CTO-0008. 

The corrections include changes to the sample IDs on the COC and Login: 

Sample ID on 
Login/CoC Correct Sample ID 

Date 
Collected 

Time 
Collected SDG 

NARLB-SW02-0717 NARLB-FB02-0717 7/18/17 13:05 1700923 
NARLB-FB02-0717 NARLB-SW02-0717 7/18/17 13:05 1700923 

 
 



 

 

Attachment 3 
Raw Data Table 



Attachment B. Raw Data for PFAS in Drinking Water
Naval Arctic Research Laboratory Barrow
Barrow, Alaska
July 2017

Sample ID
Sample Date

Perfluorobutanesulfonic acid (PFBS) 3.08 J 2.94 J 2.77 J 2.94 J 3.1 J 2.82 J
Perfluorooctane Sulfonate (PFOS) 117 119 76.1 176 94.7 88.6
Perfluorooctanoic acid (PFOA) 82.6 81.9 67.5 86.3 79 80.2

Notes: C:\Users\jhosmer\Documents\Recent Work\2019\May\Final NARL Barrow TM\attachments\Att3_rawdatatable\[AttachmentB_Raw_Da

NG/L ‐ Nanograms per liter 2/12/2018 17:30
NS ‐ Not sampled

NARLB‐SW05‐0717
7/18/17

NARLB‐SW01‐0717
7/18/17

NARLB‐SW01P‐0717
7/18/17

NARLB‐SW02‐0717
7/18/17

J ‐ Analyte present.  Value may or may not be accurate or precise

NARLB‐SW03‐0717
7/18/17

NARLB‐SW04‐0717
7/18/17
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