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PROJECT OBJECTIVE: 

 

The purpose of this project is to test an innovative geothermal exploration technique that, 

if proven, would reduce the cost of preliminary geothermal exploration for low and 

moderate temperature geothermal resources.  This project will take place at Pilgrim Hot 

Springs, located on the Seward Peninsula in Alaska.  The first Phase of this assessment 

will include the use of a combination of innovative geophysical remote sensing 

techniques (including forward looking infrared radiometry, or FLIR) intended to map the 

spatial extent and total heat flow to the surface and make a preliminary estimation of the 

developable extent of the reservoir, coupled with more traditional ground-based 

exploration techniques to pinpoint the location of the upflow zone, map the spatial extent 

and total heat flow to the surface, and estimate the temperature and depth of the reservoir.  

The second Phase of this project will involve drilling and testing a series of holes of 

varying depth as well as accessing existing wells that were part of a late 1970s and early 

1980s resource evaluation effort to confirm the results from Phase I.  The third Phase will 

involve developing a more complete understanding of the reservoir through flow tests 

and water sampling of the holes, and development of a numerical reservoir model. 
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OVERVIEW OF ACTIVITY 

 

During FY11 we completed lab and field work related to Tasks 1 and 2, including: 

 Acquisition and preliminary analysis of very high resolution WorldView 2 

satellite images visible to near-infrared. 

 Further analysis of multi-temporal ASTER data from Pilgrim Hot Springs 

including establishing methods for determining the sub-pixel temperatures of 

geothermal waters and heated ground as input into geothermal heat budget 

models. 

 Planning and execution of the second FLIR flight. 

 Development of a simple heat budget model to quantify the convective heat 

flux and flow rate of surface geothermal waters at Pilgrim Hot Springs. 

 Field work conducted to validate our findings from analysis of satellite and 

airborne remote sensing data. 

 Planned and executed phase 2 of the shallow temperature survey. 

 Logged four of the wells drilled in 1979-1982, as well as collected and 

analyzed new water samples. 

 

In addition, we drilled two 500ft TG holes as outlined in Task 3.1, including: 

 All permitting for 2011 field work, including temperature gradient (TG) hole 

and GeoProbe drilling. 

 We discussed our progress and the Phase 1 Go/No-go process with DOE 

program managers as mandated. 

 We selected the USGS as drilling contractor for our project and signed a 

cooperative agreement after an unsuccessful public RFP process.  

 We drilled two 500 ft TG holes (S9 & S1) and 17 GeoProbe holes, to a 

maximum depth of 109 ft during the 2011 field season. 

 We were able to recover some core from S9, as well as collect samples from 

unconsolidated sections of both S9 and S1. 

 We were able to run several TG logs in each well and have compiled that data 

with data from the GeoProbe holes and the existing wells. 

 

We continue to coordinate closely with the key land owners, including Unaatuq, LLC 

who is the owner of the property that includes the hot springs, Bering Straits Native 

Cooperation (BSNC) and Mary’s Igloo Native Corporation (MINC), who own the 

surrounding properties and also have interest in Unaatuq, LLC. We have been addressing 

issues related to site access, communication, and permitting, and have established a good 

working relationship with all groups involved. A project progress reporting website was 

established to enhance project communication and outreach (http://energy-

alaska.wikidot.com/pilgrim-hot-springs). 

 

Overall, the project is on track and on budget and we do not anticipate any major 

challenges during the next year of planned work, or through completion of the project.   

 

 

 

http://energy-alaska.wikidot.com/pilgrim-hot-springs
http://energy-alaska.wikidot.com/pilgrim-hot-springs
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OVERVIEW OF BUDGET 

$995,572 was spent on this project during FY11 (DOE and AEA match funds). These 

costs were primarily related to contractual drilling services (Task 3.1). Other 

expenditures were related to equipment and supply purchases to support Tasks 1 and 2, 

other contractual services, as well as expenditures to support researcher time and travel.
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TASK 1:  Satellite-Based and Airborne Geothermal Anomaly Mapping.   

Anupma Prakash 

 

Overview:   

This task is intended to outline the shallow thermal anomaly and calculate the heat flux 

by utilizing existing Landsat and Aster images, along with data from two FLIR surveys 

that will be flown over 16 square miles surrounding the hot springs in the spring and 

fall to perform a more detailed assessment of the thermal anomaly and its heat loss.  

Data will be processed with a new iterative digital processing method that is anticipated 

to drastically reduce the number of false alarms and uncertainties associated with 

traditional thermal infrared data processing.  This processing scheme involves first 

categorizing thermal data based on ancillary information, such as elevation, slope, 

aspect, land cover, geologic and geophysical signature, then processing each category 

separately using a first derivative filtering process.  This will allow us to identify 

consistently anomalous pixels before using image stacking to differentiate the most 

promising geothermal anomalies from false alarms. For each thermally anomalous area 

we will calculate the kinetic temperature using the inverse Planck’s function and will 

estimate the thermal flux in watts/unit area/unit time. Processed subsets will then be 

mosaiced back to generate a thermal anomaly map of the area.  

 

Status: 

During FY11 we integrated the thermal hot spot images for each year to identify 

temporally persistent thermal anomalies that may represent geothermal sources (Figure 

1): if a thermally anomalous pixel was identified in data from three different years then 

it was labeled as a persistent anomaly. 

 

The results of analysis of the ETM+ data highlight five main persistent thermal 

anomalies located within the broad region of the Pilgrim Hot Springs. 
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Figure 1 – Location of thermal anomalies detected from Landsat 7 ETM+ data for the area near 

Pilgrim Hot Springs; thermal anomalies (colored polygons) are overlain onto a topographic map 

of the area. The map indicates several persistent thermal anomalies aligned in an N-S band located 

west of the main PHS site. 

 

 

We have also undertaken a preliminary analysis of two subsets of the FLIR data from 

the region around the main hot springs site and for an area ~3.5 km north-east along the 

Pilgrim River where field observations provide some evidence for a geothermal 

anomaly (Figure 2). The results from this work formed the basis of a presentation at the 

AGU Fall Meeting 2010 in San Francisco, California. 
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Figure 2 – Mosaicked FLIR surface temperature data for the main Pilgrim Hot Springs site (bottom left) 

and possible geothermal area to the north-east (top right). 

 

 

In addition we have expanded the scope of Task 1.1 to include analysis of satellite 

optical data acquired over Pilgrim Hot Springs. We have acquired and undertaken 

analysis of a very high resolution WorldView 2 visible to near-infrared satellite image. 

This data was acquired during May 2010 and provides indications of vegetation growth 

anomalies associated with geothermally-heated ground. We validated this work with 

shallow temperature survey measurements during the 2011 field season. 

 

Besides the analysis of WorldView 2 very high resolution imagery we also acquired 

and processed multi-temporal ASTER multispectral data (Figure 3). ASTER data 

delineates potential surface indicators of geothermal activity in the Pilgrim Hot Springs 

region such as snow-melt anomalies, anomalous river ice melt, and vegetation growth. 

Our ASTER data analysis further included the establishment of methods for 

determining the sub-pixel temperatures of geothermal waters and heated ground as 

input into geothermal heat budget models. We presented our methods and preliminary 

results at the NASA HyspIRI workshop (http://hyspiri.jpl.nasa.gov/documents/2011-

workshop) 

 

 

http://hyspiri.jpl.nasa.gov/documents/2011-workshop
http://hyspiri.jpl.nasa.gov/documents/2011-workshop
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Figure 3 – Time series of ASTER visible to near-infrared (top) and thermal 

(bottom) data from Pilgrim Hot springs showing snow-free areas and vegetation 

growth anomalies associated with geothermally-heated ground. 

 

 

 

Task 1.2: Airborne FLIR surveys 

Work during FY11 has focused on continued analysis and processing of the data from 

the September 2010 and Spring 2011 FLIR survey. 

 

We have analyzed the FLIR data from September 2010 to identify thermal anomalies 

outside the main spring’s site. The data from the region around the main spring’s site 

has been registered and mosaicked. We tested methods for automated mosaicking of the 

complete thermal and optical datasets. Much work has focused on establishing methods 

for estimating the thermal heat loss associated with the surface geothermal features (hot 

ground, hot springs and pools) at Pilgrim. We were able to develop a simple heat 

budget model to quantify the convective heat flux and flow rate of surface geothermal 

waters at Pilgrim Hot Springs. This approach has been applied to the fall and spring 

thermal survey data. The results have been accepted for presentation at the 2011 GRC 

meeting and we submitted a manuscript to a peer-reviewed journal. 

 

In preparation for the Spring 2011 survey we have undertaken extensive planning and 

testing of airborne systems. The second airborne thermal survey was successfully 

undertaken over Pilgrim Hot Springs at the end of April, 2011. The results from the 

Spring survey provided new observations of anomalous snow-melt that is consistent 

with conductive/convective surface heating around the main Pilgrim Hot Springs site. 

 

In late August we undertook field work to validate our findings from analysis of 

satellite and airborne remote sensing data. This included: 1) gathering in-situ 

measurements of hot spring temperatures, validating the locations of springs mapped 

from FLIR data, and acquiring in-situ thermal images of hot spring and pools; 2) 
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measurement of the out-flow rate of hot springs; 3) validation of the extents of snow-

melt anomalies and inferred geothermally-heated ground using shallow temperature 

probes (1.20 cm long, Figure 4); and recording the temperature and conductivity of 

local streams, ponds and along the Pilgrim River to locate outflow of saline geothermal 

waters. 

 

  
 

Figure 4 – Spring FLIR data overlain with shallow temperature measurements (left) for 

Pilgrim Hot Springs and shallow temperature probe inserted in the ground (right); the 

1.20 cm long temperature probe is shown fully inserted in the ground and only the 

recording unit is shown in this photo. 

 

 

Task 1: FY 2012 Proposed Work: 

We plan to: 

 

1. Develop approaches to quantifying the geothermal heat flux 

(conductive/convective) associated with heated ground based upon surface energy 

balance models and also using temporal variation in snow melt anomalies. 

2. Investigate full time series of available high resolution satellite data to map ice 

conditions on the Pilgrim River to and confirm areas with persistent ice-free 

conditions as indicators of geothermal outflow. 

3. Preparing a paper for submission to Geothermics and a poster that will be 

presented at the AGU Fall Meeting on the use of airborne thermal imagery to 

estimate convective heat flux associated with surface geothermal outflow. 
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4. Presenting at the Annual GRC Meeting the results of remote sensing at Pilgrim 

Hot Springs. 

 

 

 

 

TASK 2.1:  Shallow Temperature Survey. 

Gwen Holdmann 

 

Overview:   

Preliminary review of existing data and airborne imagery of potential thermal 

anomalies observed from early fall snow melt patterns and ground based magnetic data 

collected by the USGS in April 2010 suggests the geothermal aquifer may lie along a 

trend extending from the springs to the northeast.  To verify this trend and select targets 

for Task 3 drilling, holes 5-10 m deep will be installed over the entire possible shallow 

thermal anomaly.  These holes will be installed by hand with a portable drill by a field 

crew travelling on foot and will not utilize any drilling mud or sumps.   These will also 

be useful in independently estimating the conductive heat loss from the geothermal 

field. 

 

Status: 

During the 2011 field season we were particularly interested in locations identified as 

potential targets in Task 1.1 and 1.2, and in delineating the permafrost thaw bulb 

surrounding the area. Some data was collected and geo-referenced during FY10. We 

went back to the site before breakup during two spring trips in April 2011 and collect 

additional data by snow-machine. This time of the year was chosen due to increased 

accessibility of the site and surrounding areas and increased mobility of the survey 

team. In FY10 the planned technique of using a small backpack core rig to drill a slim 

hole to a depth of ~2 m and install PVC tubing to collect temperature measurements did 

not work effectively. We improved the survey techniques in FY11 by using a bigger 

rotary drill bit for the backpack drill which increased the success rate per hole drilled. 

Collapsing holes were still an issue at Pilgrim but the team managed to drill and 

measure 31 holes, including 6 holes on the north side of the Pilgrim River. We were 

able to delineate the permafrost thaw bulb to the north and east of the main hot springs 

area. This effort also helped to pinpoint drilling locations for the 500 ft TG holes drilled 

in 2011 (see Task 3.1). We temporarily hired Megs Testarmata and Jack Gadamus from 

Nome to support us with the spring survey. 

 

A map showing the distribution of existing holes is included in Figure 5. 
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Figure 5. Distribution of existing shallow temperature holes at Pilgrim Hot Springs 

 

 

Challenges still existed in that we were not able to achieve a uniform depth in drilling 

these holes, which presents some difficulty with interpretation. We were also not able 

to drill as many holes as planned over the entire proposed coverage area. Due to these 

facts our mitigation plan in late spring 2011 was to use and lease a much larger track-

mounted GeoProbe system from the USGS during the 2011 drilling season to drill 

additional shallow holes up to 100 ft deep (Figure 6). The GeoProbe is a small unit 

(~5,000 lbs) that drives casing into the ground without the need for circulatory fluids. 

Therefore, no fluid or solid wastes were generated during the hole installation process. 

Seventeen shallow temperature monitor holes were “drilled” in the Pilgrim Hot Springs 

area this summer. Locations and temperature gradients are shown in Figure 7 and 8 

below. We used the GeoProbe only on established trails in order to minimize surface 

disturbance. The GeoProbe has a small footprint, with almost no noticeable surface 

damage where we drilled other than some flattened grass. We plan to properly 

decommission all of these holes prior to the end of the 2012 season, and have already 

begun the process by pulling the pipe from several holes and sealing them with grout 

and cementing the top of the hole as the pipe is removed.  
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Figure 6 – GeoProbe drilling 

 

 
Figure 7 - Location of the GeoProbe holes and their temperatures at 60ft. 
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Figure 7 – GeoProbe, TG hole and existing well temperature gradients 

 

 

Task 2.1: FY 2012 Proposed Work: 

We plan to incorporate all of the temperature surveys, including data from the one 

completed in the 1980’s, into our conceptual model framework under task 2.4 which 

will help to pinpoint the upflow zone. We are also planning to use the GeoProbe system 

again during the 2012 field season. This has proven more effective than installing 

shallow <5m holes with a backpack mounted drill as originally attempted. In addition, 

the mobilization cost are relatively low since the GeoProbe system is already in Nome 

and we will be able to fill temperature data gaps in areas where we are able to deploy 

the system. 
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TASK 2.2:  Geophysical Surveys 

Gwen Holdmann 

We were re-scoping this task in FY11. Task 2.2 now consists of a combination of ground 

based (Task 2.2b) and airborne geophysical (Task 2.2a) surveys. The airborne 

geophysical survey, which would provide regional geophysical context for the site and 

map key structures controlling hydrothermal fluid flow, was added to the original task. 

 

This re-scope was contingent on receiving additional funds through USGS. The USGS 

has an ongoing research project at Pilgrim that complements our goals, so the USGS and 

ACEP combined funds to conduct the airborne survey in support of both projects. Under 

a cooperative research agreement, the USGS office in Denver contributed $70k and the 

office in Menlo Park $50k to supplement the survey. 

 

Sub-Task 2.2a Airborne Geophysical Survey 

A high-resolution airborne geophysical survey will be conducted, including the 

immediate survey area and extending to the northeast to provide a regional 

geophysical context for the site and to map key structures controlling 

hydrothermal fluid flow. This sub-task is being completed in conjunction with and 

partially funded through the United States Geological Survey (USGS). 

 

Status: 

We contracted with Fugro Airborne Surveys Corporation to fly the helicopter-

borne survey, utilizing Fugro’s RESOLVE electromagnetic (EM) system. The 

flight lines are shown in Figure 8 below. 
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Figure 8 - Flight lines 

 

 

 

Task 2.2a: FY 2012 Proposed Work: 

The survey was flown in early October 2011. We expect to receive the final 

processed survey data from Fugro in early January 2012. The data will also be 

incorporate into our conceptual model framework under task 2.4. 

 

 

Sub-Task 2.2b Ground-based Resistivity Survey 

A CSAMT/AMT survey will be run over the entire shallow thermal anomaly to 

assist in defining its margins and help locate the upflow of thermal water feeding 

the shallow aquifer. This will extend previous results from over the entire thermal 

anomaly and the locations of these lines will be recorded by GPS. This sub-task 

will be funded entirely through match funding through the State of Alaska (AEA). 
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Status: 

No field work has been completed on this task to date. We are planning to 

contract with ZONGE International, Inc. on that task and to conduct the survey in 

spring 2012. The preliminary modeling results (Task 2.4) as well as results from a 

January 2012 SMU modeling workshop and a planned project meeting in 

Fairbanks right after the workshop will help defining the details of this ground 

survey.  

 

 

 

TASK 2.3:  Repair Existing Wellheads and Collect New Data. 

Gwen Holdmann 

 

Overview:   

Six existing and closely spaced wells have penetrated the shallow thermal aquifer due 

to prior exploration efforts occurring in the late 1970s and early 1980s, but the 

wellheads are in poor condition. These wellheads need to be replaced so that the wells 

can be controlled and interference tests performed.  New static and flowing temperature 

and pressure logs will be run in as many wells as possible.  New water samples will be 

taken for chemical and stable isotope analysis.  Short term flow and interference tests 

will be performed to characterize the current condition of these wells. 

 

Status: 

The repaired well heads were winterized to prevent freezing and cracking of the new 

gate valves that have been installed. We contracted with Bering Straits Development 

Company (BSDC) to perform the work. We initially planned to complete the 

winterization by injecting a food grade vegetable oil into each wellhead and shutting 

the wells down. However, BSDC was not able to pump the oil into the wells using 

available equipment (the available pumps did not have enough power to overcome the 

well pressure). As an alternative BSDC added 20’-50’ hoses running away from the 

wells, and left the valves cracked open so the wells (except PS-1, which doesn’t flow 

anymore) were discharging at a slow rate at all times. This minor flow of water 

maintained a constant warm water circulation in each well and diverted the water away 

from the immediate vicinity of the wells throughout the 2010/2011 winter. 

 

We were re-entering the existing wells during the 2011 field season. We also collected 

new water samples and logged PS-1, PS-3, PS-4 and MI-1. Core and bag samples from 

the 2012 TG hole drilling program were collected as well. 
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Figure 9 – logging S9 

 

  
Figure 10 – S9 soil samples and core 

 

 

Task 2.3: FY 2012 Proposed Work: 

We hope to replace the remaining valves on PS-2 and PS-5 during the 2012 field 

season. These two wellheads are in good condition and the main issue is accessing them 

with instrumentation. We tried to obtain a quote from Bering Straits Development 

Company (BSDC) for replacing the valves since BSDC assisted with last year’s well 
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repair. However, BSDC was not willing to give us a quote as these are artesian wells 

and do require some special skills which BSDC did not feel able to provide. We will try 

to work with USGS, the project’s TG hole and confirmation hole driller, to combine the 

repair work with the 2012 drilling. 

 

We will focus on integrating all existing data, including the new water sample results, 

the TG holes lithology and temperature log data in the conceptual model (Task 2.4) 

during the first two quarters of FY12. 

 

 

TASK 2.4:  Synthesis of New and Old Datasets and Development of a Conceptual Model 

to Site Task 3 Gradient and Confirmation Holes. 

Gwen Holdmann 

 

Overview:   

All existing data from the site will be integrated into a conceptual model to assist in 

determining the location of deeper and hotter fluids.  Based on this model the slimhole 

sites will be sited and permitted for drilling the following year.  Completion of task 2.3 

is the first milestone for the project, as it will provide the first indication of the overall 

size of the resource and provide locations for Task 3 drilling.  

 

A stagegate decision will be made prior to Task 3 based upon the sufficiency of remote 

sensing and ground-based data in the identification of potential geothermal resources 

and the selection of well targets. 

 

Status: 

We have thoroughly researched the known body of knowledge on the Pilgrim resource 

and have used all the existing data to aid the development of our preliminary 

conceptual model of the site. For example, we geo-referenced the existing geological 

maps, digital elevation data, 1980s shallow temperature contour map along with more 

current data sets, such as the conducted shallow temperature and the ground-based 

gravity data collected by the USGS, within a GIS framework (see Figure 11). We've 

also extensively referred to earlier published and unpublished papers and reports as we 

build this work. For example we have used the predicted flow rates from the earlier 

(1980s) geothermal heat flow model to compare and contrast our geothermal heat flux 

model. Work also included the creation of a geo-referenced map which contains 

information collected from 2010 and 2011 field work, including the temperature 

gradient holes. We expect to continue to build this comprehensive database and plan to 

begin using this data to further refine our conceptual model. 

 

During FY11 we had a meeting with DOE program managers to discuss the stagegate 

decision point, and it was decided to move forward with the program as planned. 
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Figure 11. This figure is a screen grab of the GIS integrating different datasets, 

including: geological faults (red lines), recent shallow temperature data (colored dots), 

spring FLIR data (around springs site), and high res satellite image. 

 

 

 

 
 

Figure 12 – Old and new temperature logs of existing wells and TG holes 
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Task 2.4: FY 2012 Proposed Work: 

Contour maps and temperature cross sections, modeling collected temperature data, 

will be developed and later integrated in the conceptual model in winter 2011/2012. We 

also plan to incorporate existing and new datasets, including Task 2.2 survey data, into 

our conceptual model framework. Participation in a workshop, hosted by Southern 

Methodist University (SMU) and led by David Blackwell in January, will give the 

Pilgrim modeling team a chance to work closely with SMU faculty and other modeling 

experts. This will help the project to get an independent assessment of the Pilgrim Hot 

Springs system. We also expect to work closely with geothermal consultants Dick 

Benoit and Bill Cumming in developing our conceptual model. The developed 

conceptual model will be used to select the location of the two deeper (2500 ft) holes 

planned for 2012. 

 

 

TASK 3:  New Drilling Program. 

Gwen Holdmann 

 

Overview:   

The purpose of this task is to access the hotter resource through a drilling program, 

based on the conceptual model developed as part of Task 2.4. The drilling portion of 

this phase will be largely subcontracted out, including site access development, rig 

mobilization and demobilization (possibly helicopter supported), drilling, production 

logging, performing limited flow testing, casing and cementing, coring, and site 

remediation.  It is divided into two subtasks as follows: 

 

Task 3.1 Gradient Hole Drilling Program.   

A minimum of two TG holes will be permitted and drilled to an estimated depth of 

500 ft to test the conceptual model and further refine the location for the two deeper 

confirmation holes.  These holes will be completed with 1 ½” iron pipe so that low 

temperature Kuster gauges can be run inside the iron pipes.  Holes which encounter 

liquid water will be sampled for chemical analysis. 

 

Task 3.2 Confirmation Hole Drilling Program. 

Once these holes confirm the optimal locations for the two confirmation holes, a 

minimum of two deeper confirmation slim holes will be drilled to verify the model.  

Considerable flexibility in the drilling plan is necessary until specific sites are chosen 

and access issues are defined and addressed through the Alaska permitting process.   

These slim holes are anticipated to be up to 2500 feet deep. 

 

Task 3.3 Well Testing. 

Very shortly after the two confirmation wells are drilled they will be briefly flow 

tested to characterize their temperature, pressure, productivity, and producing zone 

depth.  One or more interference tests will be run to obtain pressure data for history 

matching during the numerical modeling process.  It is expected that some or all of 

the existing wells completed in the shallow thermal aquifer will be either flowed or 

monitored during the interference testing.  At the completion of this task the 
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conceptual model will be updated and form the basis for the numerical modeling 

performed in task 4.0. 

 

 

Status: 

Task 3.1 involved drilling two 500 ft temperature gradient holes to understand the 

lateral extension of the geothermal reservoir to the northeast. We obtained all the 

necessary permits to drill two TG holes before the start of the 2011 field season. The 

project also contracted with Geothermal Resource Group, Inc. of Palm Desert, CA to 

develop a TG hole drilling RFP and drilling plan. We released the RFP and drilling 

plan in early 2011. Additionally we contacted potential drillers for how we could 

possibly tie in our project with other projects in the Nome area. While there were 22 

interested parties who contacted UAF and requested the bid package, only one bid was 

received, for a total budget of $3.5M. This is several times higher than the anticipated 

budget for this task, and thus ACEP was forced to cancel the RFP and re-evaluate 

options. 

 

After exploring several avenues, it was decided in Q2 that the only feasible option to 

move forward with the drilling program on schedule and within the available budget was 

to utilize USGS Alaska Rural Energy Project (AREP) equipment and personnel to 

support this effort. This decision was based on the following factors: 

 the 2011 field seasons was approaching rapidly 

 mobilization had to commence immediately in order to drill in 2011 

 TG hole drilling in 2011 was crucial to the success of the project  

 USGS was willing to collaborate on the drilling 

 USGS had a suitable, available rig in Anchorage 

 The USGS budget estimate of $1.759M was well below the only received bid 

from the open RFP process 

 the USGS rig can be kept in the Pilgrim/Nome area (BSNC yard) through the 

summer of 2012 and thus be available for 2012 drilling (Task 3.2), which will 

further save on costs for de-mobilization in 2011 and mobilization in 2012. 

The project team also decided to utilize USGS’s Geoprobe equipment at Pilgrim to 

supplement the drilling tasks as well as the data collected through Task 2.1. Use of the 

Geoprobe was decided after a reconnaissance trip with the USGS crew and contractor 

Dick Benoit, where a number of good drilling sites were identified and it was felt the 

goal of pinpointing the upflow zone could best be accomplished through drilling a 

series of ~100 ft holes in conjunction with the planned 500 ft TG holes.    

 

ACEP, together with USGS, conducted an aerial inspection of Pilgrim Hot Springs via 

helicopter to locate suitable TG drill locations. These are locations in our identified area 

of interest that are large and high/dry enough to realistically allow for drilling 

operations. We identified 9 possible drill sites (see Appendix A). The possible sites are: 

 S1, S2, S3 and S9 where MINC owns surface and subsurface rights, and 

 S4, S5, S6, S7 and S8 where MINC owns surface and BSNC owns the sub-

surface rights 
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The sites are all located within USGS Bendeleben A-6, Kateel River meridian, 

Township 4S, Range 30W, Section 29, 30, 31 and 32. 

 

We contracted with HughesNet to install satellite-baseed internet service near Pilgrim 

Hot Springs (at the BSNC cabins). This allowed us to provide daily updates during the 

drilling operation and communicate with other team members that are off site. 

 

Mobilization: 

Construction Machinery Industrial in Anchorage prepared the USGS drill rig for 

shipping to Nome and made it helicopter transportable. We barged all the necessary 

drilling equipment to Nome. The equipment arrived in the beginning of August and we 

started mobilization soon after arrival. We were able to mobilize via truck and trailer 

and were able to avoid mobilizing helicopter support for this drill season. The runway 

at Pilgrim Hot Springs was used as a general project staging area. Everything was 

staged at the airstrip except the equipment trailers, which were parked within the main 

building complex as the hot springs near the nuns’ quarters. The nuns’ quarters building 

provided storage for tools and smaller equipment and served as a place to dry out 

during rainy periods. We moved all of the equipment and tools to Nome for storage 

after the 2011 field season was over. 

 

Drilling 

We started TG hole drilling in the beginning of August and continue through the 

middle of September. We selected S9 as our first drill site. We decided to drill the 

second TG hole at S1 based on the characteristics of S9. Before drilling commenced, 

we walked to the drill location with members of the MINC Board of Directors 

(President Carlson Tingook, Vice President Richard Komok, and Dora Hughs) as well 

as Larry Pederson from BSNC to review the mobilization and drilling plan. 

 

We used a USGS-owned Atlas Copco CS-1000-P6L drilling rig to drill the two TG 

holes. The holes were cased with 6-in diameter steel conductor casing to a depth of 

approximately 33 ft. We failed to continuously core to a depth of 500ft in S9 due to the 

encountered soil conditions (disaggregated gravel, silt and sand), which was not 

unexpected. We switched to rotary drilling and finished S9. S1 was drilled entirely 

using rotary drilling due to the expectation that we would encounter the same 

disaggregated subsurface materials. However, we bagged samples from both holes at 

regular intervals. 
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Figure 13 – drill rig at S9 

 

A non-screened 2 inch casing was set from total depth to land surface and grouted 

into place. The casing was filled with water and used to measure subsurface 

temperatures with a thermal gauge. Both holes will be decommissioned (plugged and 

abandoned) at the end of the 2012 field season. 

 

Water from the Pilgrim River was used as drilling fluid at both sites. If well 

conditions required, we mixed a bentonite slurry consisting of Quik-Gel (Baroid 

Industries – NSF certified), and river water. A natural cellulosic polymer (Quik-Trol, 

Baroid Industries – NSF certified) was added to the slurry to improve borehole 

stability or circulation conditions if necessary. Upon reaching land surface, drilling 

fluid and cuttings flowed from the well bore to a dug sump. The mixture was pumped 

from the sump over a set of shaker screens, through desanding cones, and into a 

shaker tank. The solids, removed at the screens and cones, were deposited through a 

chute and into an above-ground tank. The fluid, cleaned of solids, was re-circulated 

from the shaker tank down the borehole. 

  

 

 

TASK 4:  Numerical Modeling. 

Jo Mongrain. 

 

Overview:   

A numerical model will be prepared using Tough 2 and incorporating all available and 

necessary data from the current project and previous work.  This model will be utilized 

to predict possible megawatt outputs from the resource under a variety of possible 

production/injection scenarios.  With completion of the numerical model, all 

information will be submitted to the DOE independent expert to also determine the 

capacity of the wells/reservoir.   



Yearly Progress Report  December, 2011 
DE-EE0002846 

 23 

 

Status: 

A new MS graduate student with a prior Masters in Petroleum Engineering from the 

Colorado School of Mines was brought on the project. His thesis work will comprise of 

the development of the numerical model in late 2012. Until then the student will 

support the development of the conceptual model (Task 2.4). The student attended a 

TOUGH2 training course in September in preparation for this work. 

 

 

 

TASK 5: Project Management 

Gwen Holdmann 

 

Overview: 

Reports and other deliverables will be provided in accordance with the Federal 

Assistance Reporting Checklist following the instructions included therein.  In addition 

to formal reports, technology transfer of information from this project will take place 

through a combination of public meetings in communities affected by the project, as 

well as release of data and results through web-based reporting tools that have 

previously been developed by the Alaska Center for Energy and Power. 

 

Status: 

Obtaining all the necessary permits in order to drill and conduct other field work was a 

continuous process throughout FY11. All permits were in place before the start of the 

GeoProbe & TG hole (Task 3.1) drilling. We actively involved landowners and other 

stakeholders throughout FY11 through several site visits, meetings, drilling progress 

updates and by sharing preliminary field work results. 

 

 The following permits were acquired and regulations met before the 2011 field season: 

 

o Fish Habitat Permit, ADF&G 

 

o Nationwide Permit (NWP) No.6, Corps of Engineers 

 

o National Environmental Policy Act (NEPA), EF1 & EF2 

 

o Temporary Water Use Permit, DNR 

 

o Alaska Oil and Gas Conservation Commission exemption 
 

o SHPO – Section 106 

 

o Establishing and amending formal land use agreements with land owners 

 Unaatuq LLC 

 MINC 

 BSNC 
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o Application for Transportation and Utility Systems and Facilities on Federal 

Lands permit, BLM (to possibly use BLM gravel pit, mile 5 off the dirt road, 

as a staging area) 

 

o Temporary storage and disposal of drilling waste (liquids and solids), DEC 

 

 

 

In addition, the following outreach activities and presentations were made during 2011: 

 

 ACEP attended MINC’s annual meeting in Teller and provided a project update. 

 

 ACEP presented a project update at the Bering Straits Regional Energy Planning 

Meeting in April in Nome.  
 

 ACEP attended the 2010 GRC Meeting and met with DOE and Industry 

representatives. 
 

 Project PI Gwen Holdmann presented an update on the project at the 2010 Forum 

on the Environment in Anchorage. 
 

 Project PI Gwen Holdmann presented an update on the project at the 2011 Alaska 

Rural Energy Conference in Anchorage (September, 2011). 

 

 One of our students, Peter Illig, presented a poster on the geochemistry of Pilgrim 

Hot Springs during campus research day at UAF. 

 

 We participated in the DOE Peer Review session in June. It was suggested to us 

to use chloride measurements to see if we can locate geothermal outflow from 

chloride anomalies. We did these measurements during the 2011 field season. 

 

 We participated in the DOE-GDR Introduction to Data Submission Webinar 

followed by a 1:1 meeting where we discussed data types, formats, and data 

submission. 
 

 We finished our project progress reporting website as part of the outreach 

component of this project. The website is part of the Alaska Energy Wiki and 

updated project information can be found here: http://energy-

alaska.wikidot.com/pilgrim-hot-springs 

http://energy-alaska.wikidot.com/pilgrim-hot-springs
http://energy-alaska.wikidot.com/pilgrim-hot-springs


Yearly Progress Report  December, 2011 
DE-EE0002846 

 25 

Appendix A: Selected TG Hole Drilling Locations 
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Appendix B: Images 

 

 
Image 1. Overview of main hot springs area. 

 

  
Image 2. Local residents use the natural pools for bathing.  
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Figure 3.  Most members of the native corporation which owns the surrounding property, 

Mary’s Igloo Native Corporation (MINC), reside in Teller at the end of the Bering Sea. 

 

 
Figure 4. MINC Annual Shareholder Meeting, which project PI Gwen Holdmann 

attended to update the members and answer questions. 
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Image 5. Downtown Teller and MINC shareholders. 

 

 
Image 6. Most residents of Teller conduct subsistence hunting and fishing activities. 
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Image 7. View looking down the Pilgrim River toward the hot springs.  Mosquitoes are 

numerous in this region during the brief summer months. 

 


