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1.0 Introduction 
On behalf of Flint Hills Resources Alaska, LLC (FHRA), Barr Engineering Co. (Barr) prepared this Alternative 
Water Solutions Program – 2014 Annual Report (annual report).  This annual report has been prepared in 
accordance with the Alternative Water Solutions Program-Management Plan (AWS-MP, Barr 2014), to 
document identification, installation, and maintenance of alternative water solutions (AWS) in the North 
Pole area in 2014.   

Previous investigations conducted by FHRA have determined that a plume of dissolved-phase sulfolane 
exists in the groundwater downgradient of the North Pole Refinery (NPR) in North Pole, Alaska.  Working 
closely with ADEC, FHRA has initiated a comprehensive response plan which includes delineation of the 
extent of the sulfolane plume and implementation of onsite remediation measures.  In addition to this 
response, FHRA has continued its commitment to the community in 2014 to providing these AWS to the 
affected and potentially affected community while ADEC reviews scientific information to determine a safe 
sulfolane drinking water cleanup level.  These AWS options include long-term delivery of bottled water, 
bulk water tank systems, and Point-of-Entry (POE) in-home water treatment systems.   

The data, analyses, and conclusions in this report are part of a collaborative effort among FHRA’s 
consulting team members.  The team that provided assistance related to the AWS program includes 
qualified professionals from Shannon & Wilson, Inc. (SWI), ARCADIS U.S., Inc. (ARCADIS), and Barr.  FHRA 
has engaged these consulting firms to perform various tasks on the project.  This report, therefore, 
encompasses contributions from professionals from each firm in the text, tables, and figures presented. 

1.1 Current Extent of Sulfolane Plume 
FHRA has installed a total of 159 active offsite monitoring wells to characterize the nature and extent of 
sulfolane impacts and permafrost depths offsite.  The total numbers of wells reported above is different 
than in previous reports as monitoring wells in the MW-148 well nest are now being accounted as onsite 
wells.  Since November 2009, groundwater samples have been collected from 852 private wells (667 inside 
search limits and 185 outside search limits) and analyzed for sulfolane. The approximate extent of 
dissolved sulfolane in offsite monitoring wells and private wells is shown on Figure 1. 

1.1.1 Buffer Zone 
As described in the AWS-MP (Barr 2014), a Buffer Zone of properties with private wells has been 
established around the perimeter of the sulfolane plume.  These properties have not had detections in 
their wells, but are located adjacent to or near properties with sulfolane detections.  Due to their proximity 
to properties with sulfolane detections, the properties located within the designated Buffer Zone are 
provided interim bottled water and their wells are sampled annually.  The Buffer Zone properties as 
determined for 2015 are shown on Figure 2.  In addition to the Buffer Zone properties, Figure 2 also 
includes the 2015 planned annual resampling locations.  FHRA has elected in 2015 to expand resampling 
to include several residences that are outside of the designated Buffer Zone. The AWS-MP (Barr 2014) 
describes search areas which are also included on Figure 2.   
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Locations with first detections of sulfolane in drinking water wells in 2014 are shown on Figure 2.  These 
locations were either 1) offered interim bottled water, 2) were already on interim bottled water, or 3) a 
long-term AWS was selected as shown on Figure 3.  One location remains vacant at this time. 

There are several locations without detectable sulfolane that are within the plume and Buffer Zone areas 
but do not receive interim bottled water (see Figure 2).  These locations are part of the annual resampling 
and FHRA has provided or offered bottled water to all these locations.  The reasons for not receiving 
interim bottled water at present include the following:  the residence is vacant (seasonally in some cases), 
the well is no longer active, the property owner has refused, the well is not used as a drinking-water 
source, or the property owner is providing their own water.   

1.2 Annual Newsletter 
The AWS-MP (Barr 2014) specifies that an annual direct communication newsletter is to be distributed 
during the first quarter of each year to affected property owners with an AWS, and property owners within 
the Buffer Zone.  FHRA distributed three newsletters in the first quarter of 2014 and they are provided as 
Attachment A.  FHRA also gave a presentation to the Greater Fairbanks Board of Realtors in February 2014 
as another means to ensure that potential property owners in the area have been advised of the AWS 
program.    

1.3 Annual Report Organization 
This plan includes the following sections:  

• Section 1 – Introduction:  Provides an overview and background of the report including 
introduction of the current extent of the sulfolane plume and the Buffer Zone. 

• Section 2 – AWS Program Data Summary:  Provides a summary of the locations with an AWS, the 
results of monitoring at each well, and the source and delivery schedules for selected AWS.  Also 
includes water usage at a greenhouse with an AWS and monitoring data for the City of North 
Pole. 

• Section 3 – AWS Program Updates:  Provides a summary of the issues that occurred within the 
year and FHRA’s mitigation activities.  Also includes proposed changes for 2015.   

• Section 4 – Summary:  Provides a conclusion for the AWS program in 2014. 

• Section 5 – References. 
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2.0 AWS Program Data Summary 
2.1 AWS Property Information 
Through 2014, FHRA has provided 343 long-term AWS at 320 properties as shown in Table 1 (note that 
some properties have more than one AWS).  New AWS installed in 2014 include 5 POE treatment systems, 
4 bulk water tanks, and 1 long-term bottled water option. A map showing AWS installed to date, as listed 
below, is included on Figure 3. 

• 165 POE treatment systems  

• 117 bulk water tanks 

• 33 long-term bottled water options 

In 2010, 28 residences were connected to City water (Table 1).   

In addition to the long-term solutions provided above, FHRA is currently providing interim bottled water 
to 236 addresses (some addresses have multiple residences) that are either affected properties inside the 
plume that have not selected a long-term AWS, properties that have not had a detection of sulfolane, or 
properties that are located within or near the Buffer Zone of the plume. FHRA has also provided 50 
garden tanks to affected properties that do not have a City water connection.   

As described in the AWS-MP (Barr 2014), currently FHRA conducts a series of tasks on a routine basis to 
identify new construction or property transactions within the plume or Buffer Zone area.  Table 2 provides 
a summary of property transactions that were noted by FHRA in 2014. 

2.2 Private Well Water Data Summary  
In 2014, FHRA completed monitoring of private wells through the following programs: 

• Annual sampling of private wells within the Buffer Zone and resampling program; 

• Initial sampling of private wells inside and outside the sulfolane plume that have never been 
sampled;  

• Quarterly sampling of private wells that are part of the Deep Residential Well monitoring 
program; 

• POE treatment system sampling during scheduled granular activated carbon (GAC) changeouts; 
and 

• Focused sampling such as extended search areas or call-in requests from homeowners. 

Results and/or laboratory reports for this monitoring were provided to ADEC in the routine quarterly 
groundwater monitoring reports.   
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As noted above, FHRA completes monitoring of private wells with POE systems during each GAC 
changeout. Table 3 provides a summary of monitoring results for sulfolane in private wells with POE 
systems.  A summary map of private well locations was provided as Appendix B of the Fourth Quarter 
2014 Offsite Groundwater Monitoring Reporting (ARCADIS, 2015). Included in Table 3 are results for raw 
water (Port A) and treated water (Port C or Port D), and commercial locations have been noted.  Analytical 
laboratory reports and ADEC quality assurance/quality control (QA/QC) checklists for 2014 have been 
previously provided to ADEC in the quarterly groundwater monitoring reports submitted by FHRA, and 
are not duplicated in this report.  Below are points of clarification for the results presented in Table 3: 

• In some instances a raw water sample was collected without a treated water sample on the same 
date.  These instances are related to collection of a raw water sample for a different purpose, such 
as the deep residential well monitoring program, outside of the POE system maintenance.   

• High-frequency sampling was completed at select locations (PW-IDs 0157, 0225, 0232, 0657, 
1098) in 2010 and 2011 as part of POE in-home pilot testing. These results have been submitted 
in previous reports including Appendix B of the AWS-MP (Barr 2014) and are not repeated in this 
report.     

• In POE system monitoring results prior to 2012, FHRA was in development of the sampling 
protocol and sampled either Port C or Port D to confirm removal of sulfolane.  Port C is located 
after the primary GAC vessel(s) and Port D is located after the redundant GAC vessel. 

• In some locations (e.g., PW-IDs 0511, 1155, 1395) one raw water sample result is shown during 
each monitoring event, but multiple treated water results are shown (i.e. 1-C, 2-C, 3-C, 1-D, 2-D, 
and 3-D).  This is due to the presence of multiple POE treatment systems, so the treated water is 
sampled at Port C and Port D of each system. 

As further described in Section 3.2, in 2014 FHRA began collection of additional samples during each GAC 
vessel changeout that are referred to as C1, C2, D1, and D2.  C1 and D1 samples are collected from 
sample ports C (primary vessel effluent) and D (treatment system effluent), respectively, prior to system 
maintenance activities.  C2 and D2 samples are also collected from sample ports C and D, respectively, 
following system maintenance activities.  D2 samples are only analyzed in the event of a C2 sample 
sulfolane detection. Samples marked as “D” will continue to be collected; D samples represent effluent 
conditions prior to a maintenance event where the redundant tank is not replaced. 

This annual report includes data received approximately two weeks prior to the end of the fourth quarter 
2014 (through December 15, 2014).  The purpose of this data cut-off date is to allow appropriate time for 
data review and validation prior to submittal of results and laboratory data packets with the quarterly 
groundwater monitoring reports.  This same data cut-off is used for this annual report to maintain 
consistency with data already submitted to ADEC.     

2.3 POE System Performance 
FHRA has installed POE treatment systems which use sediment filters, a softener, UV filter, and GAC 
vessels to remove sulfolane. The POE treatment systems also include a water meter that transmits a 
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remote signal to allow tracking of the water usage to schedule routine maintenance, and a series of 
sampling ports that will allow sampling of the raw water and treated water during service visits.  Arctic 
Home Living (AHL) of Fairbanks has been contracted by FHRA to provide maintenance of the POE 
treatment systems.  

As noted in Section 2.2, data included within this report were received from the laboratory prior to 
December 15, 2014.  However, FHRA is noting that after December 15, 2014, but prior to submittal of this 
report, results were received for two locations that had detectable concentrations of sulfolane in samples 
collected from sample port D, as described in the following section.    

2.3.1 Treatment System Performance 
As shown in Table 3, the sulfolane results in the treated water samples have been below detection limits 
during each monitoring event in each POE system through December 15, 2014.  These data verify that the 
POE systems are properly treating the groundwater and performing as designed.  The data also confirm 
that proper operation and maintenance of the systems are being performed.  As noted above, two 
sulfolane detections in treated water samples were received prior to submittal of this report.  In each case, 
as described below, the concentrations reported were low-level and quickly mitigated.   

The first sulfolane detection was reported in the D port sample collected from PW-0162 on 12/8/2014 
(4.4 J µg/L).  Upon receipt of the results FHRA immediately conducted interviews with the tenants and 
determined that the system was exhausted prior to regularly scheduled maintenance due to an 
unreported water leak that had previously occurred within the house, which resulted in excessive water 
usage and throughput through the GAC system.  The primary GAC tank had been replaced during the 
planned maintenance activities on 12/8/2014.  Upon receiving the results, the redundant GAC vessel was 
immediately replaced on 12/19/2014. Follow up samples from port D did not have detectable 
concentrations of sulfolane and these results will be included in the 2015 annual report.  Note that the 
leak in the home was related to a non-POE system water pipe, and the leak was repaired by the 
homeowner. 

The second noted detection occurred at 3.2 J µg/L in the D2 sample (collected immediately after GAC 
vessel changeout, as noted above) from PW-0648 on 12/09/2014.  Upon evaluation it appears the 
detection was due to limited carbon-settling time and bedding of the vessel for the recently installed 
tanks.  Follow up samples from port D did not have detectable concentrations of sulfolane. These results 
will be included in the 2015 annual report.   

2.3.2 Volume of Water Treated 
Water usage monitoring was performed on a monthly basis at each POE system in 2014 to confirm water 
usage rates and to determine the GAC replacement schedule.  This monitoring is completed via remote 
reading of a flow totalizer unit by AHL personnel.  Water usage rates were calculated and compared to the 
treatment volumes included in the Water Quality Association (WQA) certification, as described in the 
AWS-MP (Barr 2014), and used to schedule GAC vessel replacements.  Water usage in 2014 for each POE 
system is summarized in Table 4, and totals to approximately 7,800,000 gallons for 2014.   
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Through 2014, the POE systems have treated approximately 23,000,000 gallons of water.   

2.3.3 GAC Usage 
As noted in Section 2.3.1, scheduling of GAC changeout is determined by the water usage rate and raw 
water sulfolane concentration in accordance with the WQA certification.  In 2014, changeout was 
completed for 514 carbon vessels.  Each vessel contains 2.5 cubic feet of GAC, for a total changeout of 
1,285 cubic feet of GAC in 2014.   

2.4 Bottled and Bulk Water Supply Information 
As described in Section 2.1, FHRA currently provides bottled or bulk water for residents who have selected 
these options as their AWS or are on interim bottled water.  Additionally, water is provided to residences 
with a garden tank.  The following sections provide a summary of the source and delivery schedule for the 
bottled and bulk water supplies. 

2.4.1 Bottled Water 
In 2014, bottled water delivery was provided on a weekly basis by Spring Alaska.  Spring Alaska receives 
the water from Twin Springs Water (Alaska Public Water System (PWS) ID # AK312813).  

Spring Alaska contacts residents weekly to confirm the number of bottles required in advance of delivery.  
This allows residents receiving this service to manage delivery to their individual needs from week to 
week.  In 2014, 105,675 gallons of water were delivered to these locations. This water volume is estimated 
based on water delivery invoiced in 2014.  Currently, residents of 33 properties have selected long-term 
bottled water as their long-term AWS.   FHRA is also currently providing interim bottled water to 236 
residences that are either affected properties inside the plume that have not selected a long-term AWS or 
have not had a detection of sulfolane, or are located within or near the Buffer Zone of the plume.   

2.4.2 Bulk Water Tanks 
In 2014, water deliveries for bulk tanks were completed by two local suppliers who are permitted by the 
State of Alaska; Pioneer Wells Inc. (Pioneer Wells) and H20 2 U, LLC (Water Wagon). Pioneer Wells sources 
their water from either a well in Fairbanks and treats the water in a water softener system prior to delivery 
to affected residents (PWS ID #AK2310714), or an untreated well (upon request from homeowners) 
located at Fox Spring (PWS ID #AK2312156). Water Wagon sources treated water from College Utilities in 
Fairbanks (PWS ID# AK2310900).  Homeowners have the option of receiving water from Pioneer Wells or 
Water Wagon, depending upon their preference. There are currently 117 bulk water tanks installed, and 
FHRA provided a total of 3,319,741 gallons to these locations in 2014.  Water volumes provided are 
estimated based on water deliveries invoiced in 2014.   

The delivery schedule for commercial properties in 2014 was weekly depending upon usage.  For 
residential properties, the delivery schedule was weekly or twice-monthly depending upon usage. 
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2.4.3 Garden Tanks 
For residents that have selected to have a garden tank installed, FHRA has provided up to 2,000 gallons 
per season.  In 2014, the water was supplied by Pioneer Wells, with water sourced from an untreated well 
located at Fox Spring (PWS ID# AK2312156), untreated well located in Fairbanks (PWS ID# A2310714), or 
treated water from Fairbanks (PWS ID# AK2110714).  There are currently 50 garden tanks installed, and 
FHRA provided a total of 27,607 gallons to these locations in 2014.   

2.5 Commercial Greenhouse Locations 
There is currently one commercial greenhouse located within the impacted area; Hawks Greenhouse at 
2260 Old Richardson Highway.  FHRA has installed four bulk water tanks at this location with a total 
storage capacity of 10,000 gallons.  The bulk water tanks are filled by Pioneer Wells, with water sourced 
from an untreated well located at Fox Spring (PWS ID# AK2312156).  In 2014, the bulk water supplier, 
contracted by FHRA, provided a total of 93,165 gallons to this location.  The delivery schedule was two or 
three times per week, dependent upon water usage, from April through August.   

2.6 City of North Pole Water Supply  
The City of North Pole samples its water supply wells routinely and analyzes for sulfolane on a semi-
annual basis (PWS ID# AK2310675).  The City is responsible for submittal of the results to ADEC.  

Water quality for the City of North Pole wells can be obtained through the ADEC website 
(http://dec.alaska.gov:8080/DWW/JSP/WaterSystemDetail.jsp?tinwsys_is_number=3699&tinwsys_st_code=
AK&wsnumber=AK2310675); however, FHRA is not aware of the results as the website does not currently 
provide the source water sulfolane results. 
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3.0 AWS Program Updates 
3.1 Description of Issues, Problems or Complaints 
FHRA has asked affected residents to contact the FHRA Groundwater Office if they have any problems or 
concerns with their chosen AWS.  In 2014 very few complaints were made.  A few complaints were 
received from individuals not receiving all the bottled water they requested.  This was due to those 
individuals not returning all their empty bottles; issues have been resolved with personal contacts 
between the homeowners and the water delivery company.  

In February 2014, one report of copper staining was reported and resolved by replacing the accessible 
copper pipe at the residence, after which there were no further complaints.  

FHRA also learned some residents shut off power to their POE systems during high ground water events 
in the summer so that backwash would not add water to flooded septic systems.  Upon learning this 
information, FHRA instructed AHL to contact the property owners, schedule and perform system wellness 
checks, and restart the systems. During that time, a few property owners commented to AHL about an 
odor issue, but did not contact FHR; no additional comments have been received regarding odor.  

One bulk water customer was concerned about cloudy conditions in their tap water. Upon receiving 
notice of this issue, bottled water was provided by FHRA. To investigate, samples for visual observation 
were collected of the delivered water from Pioneer, the bulk tank water at the outlet of the domestic 
water pump, and at the tap. While the delivered water and the water in the bulk tank (collected at the 
pump) were clear, the tap water was perceived to be slightly cloudy. After review of the samples, the 
homeowner agreed that there was no information to indicate the water was not safe to use. Bottle service 
was discontinued and no complaints regarding that issue have been reported since then.  

3.2 AWS Program Changes 
FHRA evaluated the sampling program in 2014 for potential data gaps. The sampling program was 
modified on November 12, 2014 to provide additional assurances that the POE systems are operating as 
designed immediately before and after GAC vessel changeouts.  The samples added include C1 and D1 
samples, which are collected from sample ports C and D, respectively, prior to system maintenance 
activities.  Collection of C2 and D2 samples was also added following changeout of a GAC vessel.  The D2 
samples are only collected following a redundant tank change out and analyzed if there is detection of 
sulfolane in the C2 sample. Samples reported as D will continue to be collected; D samples represent 
effluent conditions prior to a maintenance event where the redundant tank is not replaced. 
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4.0 Summary 
In 2014, FHRA provided sulfolane-free drinking water to impacted residents and businesses of North Pole 
through delivery of bottled water (on an interim or long-term basis), delivery of bulk water, and operation 
of POE treatment systems.  The following is a summary of the total volumes of clean water provided by 
alternative water solutions in 2014: 

• 105,675 gallons of bottled water through delivery of bottled water on an interim or long-term 
basis. 

• 3,440,513 gallons of bulk water, including delivery to residences, businesses, a greenhouse, and 
garden tanks. 

• Treatment of approximately 7,800,000 gallons of water through POE treatment systems, with all 
sampling results reported through December 15, 2014, confirming non-detectable sulfolane 
concentrations in all treated water samples.  Since initial installation, the POE treatment systems 
have treated approximately 23,000,000 gallons of water with non-detectable sulfolane 
concentrations in all treated water sampling results reported through December 15, 2014. 
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Figure 3
Potable Water Solutions

Provided by
Flint Hills Resources

Private Well Results and 
Solutions as of 

December 31, 2014

I
0 1

Miles

Legend

#* Sulfolane Not Detected

#* 2.50 - 100 µg/L

#* 100 - 1,000 µg/L

&< Monitoring Well

City Water Solutions

Long Term Alternative Water Solution -
Residential Property

Long Term Alternative Water Solution -
Commercial Property

Interim Bottled Water Solution

Water Tank Listed As Water Source During
Survey (Outside City Limits)

Auxiliary Well Sample, City Water Listed As
Drinking Water Source During Survey

City of North Pole Fire Wells

X New NP City Wells

Water Main New City Wells

North Pole City Boundary

ppb = parts per billion
1 ppb = 1 µg/L (microgram per liter)
1 µg/L = 0.000000001 g/L (gram per liter)

*The latest sulfolane result for a well is 
presented on this map.
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1977 North Pole refinery produces its first barrel of product 
(refinery owned by Earth Resources).  The property 
on which the refinery is located is owned by the State 
of Alaska.

1980 Earth Resources sells a majority of its stock to MAPCO

1985 Sulfolane first used at North Pole refinery

1998 Williams Companies acquires MAPCO

2000-02 Sulfolane first discovered in on-site groundwater 
monitoring well

2002 ADEC determined that sufolane was not considered 
to be a regulated  contaminant and not a compound of 
concern for the site

2004 Flint Hills Resources Alaska acquires the refinery as 
well as the property on which the refinery is located, 
and submits a Corrective Action Plan to address the 
on-site contamination

ADEC determined that sufolane will be a regulated 
contaminant and that its groundwater cleanup  
standard would be350 parts per billion (ppb)

Oct. 2009 FHRA discovers sulfolane had migrated off site and 
immediately alerts city/ADEC/local media 

FHRA states they would provide testing and  
bottled water while working on a long-term plan  
for remediation

Nov. 2009 FHRA conducts first town hall meeting to discuss  
concerns of the community  investigation and  
remediation plans of the company

2009-Now FHRA collected and analyzed samples from  
815 private wells

Jan. 2010 FHRA develops a method with Ecowater Systems to 
remove sulfolane from water

Aug. 2010 FHRA spends $5 million to connect 29 homes  
to city water

FHRA starts work on two new city wells

Jan. 2011 Two new city wells become operational and are  
donated by FHRA to the City of North Pole

2011-Now FHRA installs 75 offsite monitoring wells  
to track the plume

FHRA provides solutions to 306 homes in the  
affected area

FHRA continues to monitor and test quarterly

FHRA analyzes 454 samples taken from the  
184 active monitoring wells

FHRA collected and analyzed 669 private well samples

FHRA conducted an aerial survey to better  
understand the depth and thickness of  
permafrost in the plume area

Dec. 2013 FHRA submits on-site and off-site characterization 
reports to ADEC 

THIS ISSUE: 

FHRA History 

FHRA’s North Pole Groundwater Office is located in 

Polar Plaza, next to the North Pole Post Office, at 201 

Santa Claus Lane. The staff there can send you the 

most recent copy of your sulfolane test results and 

answer any questions you have about sulfolane in  

North Pole. 

You can call FHRA directly at 488-0723. Marisa 

Sharrah, Community Relations Manager, can be 

reached at 488-5103 or marisa.sharrah@kochps.com. 

To reach ADEC, contact Tamara Cardona, Project 

Manager, Alaska Dept of Environmental Conservation, 

at 451-2192. 

Please remember: When selling a home in or near the 
affected area, homeowners are responsible for disclosure of 
the sulfolane issue. A licensed realtor is a great resource for 
assistance through that process.

HERE TO HELP:
TIMELINE
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