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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 this year, we have completed field work related to Tasks 1 and 2, as well as 
permitting for future drilling activities that is included under Task 5 (project 
management).  Specific activities include: 
 

 The first FLIR flight was flown in early September (Task 1), and the resultant 
data is being processed and analyzed.  

 
 We repaired 4 of the 6 wellheads (Task 2.3).   

 
 We have begun permitting discussions with relevant state and federal agencies 

related to Task 3.1 (TG hole drilling). Drilling is planned during the 2011 field 
season. 

 
 We contracted with the Geothermal Resource Group (GRG) to develop an RFP 

and drilling plan for the TG holes. 
 

 Additional field work was completed, including installing some shallow 
temperature holes and field work to support Task 1. 

 
 We compiled and reviewed data and reports from prior exploration of the region 

to help inform our current efforts and incorporate into a new conceptual model of 
the site.   

 
 We worked closely with the key land owners, including Unaatuq, LLC, the owner 

of the property that includes the hot springs, and Mary’s Igloo Native 
Corporation, who owns the surrounding properties and also has an 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.   

 
 We have established site access along both the road corridor, which is not a 

legally established right of way, and the relevant properties.  We have a license to 
access the Unnatuq lands in place, and a letter permitting access from MINC.   

 
 
OVERVIEW OF BUDGET 
$440,764 was spent on this project from March - December 2010.  An additional $51,753 
were committed but not yet invoiced.  These costs were primarily related to equipment 
and supply purchases used to support Tasks 1 and 2, contractual services (mainly for the 
wellhead repair task), as well as expenditures to support researcher time and travel to the 
field.  
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TASK 1:  Satellite-Based and Airborne Geothermal Anomaly Mapping.   
Participants: Anupma Prakash, Christian Haselwimmer, Kate Schaefer, Geophysical 
Institute, University of Alaska Fairbanks; and Matt Nolan, Institute of Northern 
Engineering, University of Alaska Fairbanks. 
 

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.  
 
Task 1.1 - Satellite based geothermal anomaly mapping 

Analysis of Landsat 7 data 

Processing and analysis of Landsat 7 Enhanced Thematic Mapper (ETM+) thermal 
imagery acquired over the region of Pilgrim Hot Springs (PHS) was used to delineate 
geothermal anomalies with a view to planning the airborne thermal infrared (FLIR) and 
optical survey. A search of the entire Landsat 7 archive for ETM+ images from the 
PHS region yielded 18 scenes, which had been acquired between August 1999 and July 
2010. We selected a subset of eleven datasets for further analysis corresponding to 
cloud and snow free images.  

 
Processing of the ETM+ data was applied to the low-gain thermal band (band 6L) that 
records thermal infrared radiation in the 10.40-12.50 µm wavelength region at a ground 
spatial resolution of 60 m. The discrimination of thermal anomalies was undertaken 
using the image ‘stacking’ approach described by Prakash et al. (2011). This included 
pre-processing the band 6L thermal data for each dataset using the three-step procedure 
described by Chander et al. (2009) that involved: 

 
1) applying sensor gain and offset values to convert the sensor digital numbers 

(DNs) to measured at-sensor radiance values, 
2) converting the at-sensor radiance values to brightness temperature using a 

modified Planck equation, and 
3) calculating kinetic temperature from brightness temperature using a fixed 

emissivity value of 0.96. For each pre-processed band 6L dataset we produced a 
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thermal hotspot image representing the highest temperature values using a 
threshold determined from the top 10% of the thermal image histogram. 

 
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. Four thermal 
anomalies appear to form a broad 5 km swath aligned in an N-S direction located 
around 1 km west of the main PHS site (Figure 1).  A fifth spatially extensive thermal 
anomaly was mapped towards the western end of Hen and Chickens mountain (Figure 
2). We consider that the three thermal anomalies detected south of the Pilgrim River 
(Figure 1) represent the best candidates for geothermal anomalies. The two hot spots 
detected north of the Pilgrim River (Figure 1 and 2) are somewhat large and associated 
with bare soil and rock exposure that may indicate solar heating effects rather than a 
geothermal source. 

 
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. 
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In support of the proposed second airborne FLIR survey we will analyze ASTER 
(Advanced Spaceborne Thermal Emission and Reflection radiometer) thermal infrared 
data acquired over the PHS site with the aim of identifying geothermal anomalies. 
Although the 90m spatial resolution of the ASTER thermal bands is lower than that of 
Landsat 7, ASTER is a multispectral instrument and is routinely used to acquire data 
during its nighttime ascending orbit. Nighttime thermal data is particularly useful as it 
will enable the minimization of the effects of solar heating, which provide impediments 
to the detection of subtle geothermal anomalies. The five ASTER thermal bands will 
also enable the effects of emissivity to be accounted for within geothermal anomaly 
detection. 
 
Task 1.2 - Airborne thermal (FLIR) and optical imaging 
Airborne Survey 
We planned the airborne data acquisition around high and low priority survey areas 
(Figure 2) to provide flexibility in case of poor weather conditions. The primary survey 
area covered a ~27 km2 square region centered on the main PHS site encompassing the 
most likely geothermal anomalies detected from the Landsat 7 ETM+ data (red 
polygons in Figure 2). The secondary lower priority area covered a larger ~175 km2 
area including the sites of the other thermal anomalies detected from Landsat. The 
airborne survey was undertaken from 9-15th September 2010 using the airport at Nome 
(~70 km south of PHS) as the base for flight operations. There were favorable weather 
conditions over the study area during the period of the airborne survey that enabled 
acquisition of data over the entire primary survey area and the northern portion of the 
secondary survey area (Figure 3). Imaging of the southern portion of the secondary area 
was not possible owing to persistent cloud cover and turbulence over the northern part 
of the Kigluaik Mountains. FLIR images were successfully acquired along all the flight 
lines indicated in Figure 2. Optical imagery was acquired for most of the flight lines 
however, there were technical issues that mean there are some gaps in the image 
coverage from the north of the secondary survey area. As our main aim was to acquire 
FLIR images for the primary survey area we consider that the airborne survey was 
successful. 
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Figure 2 – Landsat 7 satellite images of Pilgrim Hot Springs region. Left: extents of primary and 
secondary survey areas; thermal anomalies detected from Landsat 7 satellite data are indicated by red 
filled polygons. Right: flight lines (red) for the aerial survey over Pilgrim Hot Springs; cloud and 
turbulence restricted data acquisition over the southern half of the secondary survey area. 
 

Thermal images were acquired using a FLIR systems A320 camera that records emitted 
thermal infrared radiation in the 7.5 -13 µm wavelength region. The FLIR has a 320 x 
240 pixel sensor with 25 micron sensor pitch and 18 mm lens. Visible images (RGB) 
were acquired using a Nikon D700 digital camera. The D700 used an 85 mm lens 
(f/1.8), with lens and body calibrated together by Rollei Metric and the lens modified to 
be fixed at infinity. The FLIR and D700 cameras were positioned side-by-side in a 
fixed nadir-looking mount within the aircraft. The FLIR camera was setup to 
continuously record thermal images at a frame rate of 5hz and we used Topoflight 
Navigator software to trigger the shutter of the D700 camera at pre-programmed 
intervals along the flight lines.  
 
A Crossbow NAV440 GPS/IMU unit was used to record the position and exterior 
orientation (roll, pitch, and yaw) of the plane during the survey. We selected a flying 
height of ~1000m to yield approximate spatial resolutions of the thermal and optical 
images of 1.4 m and 20 cm respectively. At the end of the airborne survey we had 
acquired over 25GB of FLIR imagery and 70GB of optical data. 
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Field calibration/validation 
During the period of the airborne survey a field party of three undertook ground 
calibration and validation work in support of the processing of the airborne FLIR and 
optical data. The following tasks were undertaken by the field survey team:  

1. Accurate geographic positions of well spaced and notable ground features as 
well as thermal blankets (Figure 3) were recorded using portable GPS receivers 
(Garmin and Trimble). These ground control points are important for accurate 
geo-registration of the FLIR and optical data. Geo-registration of thermal data is 
difficult owing to the reduced spatial resolution and lack of distinctive ground 
targets. We used thermal blankets to provide notable “cool” targets, which are 
readily delineated from the acquired FLIR data (Figure 4). 

2. Wind speed, temperature and humidity measurements were recorded prior to 
and during the flight. These measurements were radioed back to the airborne 
survey team to provide information on the atmospheric conditions over the 
study area. The data are also important for robust calibration of the acquired 
thermal data. 

3. Temperatures of the ground and thermal waters at the main PHS site were 
recorded using thermocouple sensors (TEGAM). Several ground temperature 
profiles (Figure 3) were recorded in the vicinity of the main PHS site for the 
purposes of cross-comparison with retrieved surface temperatures from the 
FLIR (Figure 6). 

4. Two temperature logging systems (HOBO) were setup to provide continuous 
measurements of ground temperatures after the survey had been completed.  

 

 
Figure 3 – Field calibration and validation data sites for the primary target area of the Pilgrim Hot 

Springs survey; the data is overlain onto a high resolution color-near infrared aerial photograph (AHAP) 
of the study area. 
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Figure 4 – Use of low emissivity thermal blankets as ground control points for registration of airborne 

FLIR and optical image data; the thermal blanket masks surface leaving thermal energy producing targets 
in the FLIR data that have the appearance of being relatively ‘cold’. 

 
Preliminary processing and analysis of airborne survey data 
We have 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 5). The results from this work formed the basis of a presentation at the 
AGU Fall Meeting 2010 (Haselwimmer et al., 2010). Pre-processing of the FLIR data 
involved calculation of surface temperature values (within ThermaCam Researcher 
software) using the in-situ measurements of temperature and humidity, and average 
flying height to correct for atmospheric effects (absorption and emission). Comparison 
of retrieved surface temperature values with the ground based temperature profiles 
show reasonable agreement (Figure 6). For our preliminary analysis we did not attempt 
to adjust the FLIR data using the field measurements but this is something that will be 
undertaken for future analyses.  
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Figure 5 – Mosaicked FLIR surface temperature data for the main Pilgrim Hot Springs site (bottom left) 

and possible geothermal area to the north-east (top right). 
 
The surface temperature images were manually geo-registered to a high resolution 
aerial photograph of the region (from the Alaska High Altitude Aerial Photography 
program – AHAP) and mosaiced using ArcGIS software. We found that there was 
significant overlap of the individual FLIR frames, associated with the relatively high 
data acquisition rate (5hz), that meant it was only necessary to use every 5th image 
within the mosaicing procedure. For the visible data we manually applied color 
adjustments to improve the contrast and registered each image to the AHAP aerial 
photograph. The optical images were acquired with minimal overlap so each image was 
required to produce a seamless mosaic. At this stage for both the FLIR and optical data, 
manual geo-registration of the data has been undertaken. We are currently working on 
using the information concerning the planes exterior orientation during the flight 
(recorded by the GPS/IMU unit) to automate the georegistration and mosaicing 
procedure. This will facilitate the efficient production of seamless, co-registered FLIR 
and optical image mosaics that will be important for further data processing/analysis 
and also be valuable imagery for planning future field activities and as a tool for 
outreach. 
 
The mosaiced imagery will be distributed in an accessible digital format (e.g. Google 
Earth, WMS) to project partners and stakeholders at an appropriate point in the near 
future. 
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Figure 6 – Comparison of FLIR derived surface temperatures (black line) with a field temperature profile 

(red line): the comparison is for the profile across line A-B on Figure 7. 
 
Our preliminary analysis of the FLIR surface temperature data from the main PHS site 
(Figure 7) has enabled the clear delineation of the surface features (natural and 
manmade) associated with the geothermal system such as hot springs, wells, pools, and 
areas of hot ground. The surface temperatures of these features, integrated over the 1.3 
m pixel size of the FLIR sensor, ranges up to 40.5°C. The FLIR results delineate 
geothermal features that may be difficult to map on the ground such as: 
 upwelling hot springs within pools of water; 
 temperature gradients within pools and streams indicating the dispersion and  

equilibration in temperature of hot and cool waters; 
 subtle geothermal features, that may represent previously unmapped small springs 

or areas of hot ground away from the main spring complex. 
 
From the thermal anomalies in the FLIR data we have undertaken an initial calculation 
of the radiant thermal flux associated with the surface manifestations of the PHS. This 
represents the heat loss from the geothermal system corrected for background 
temperature and the natural radiative heat loss of the Earth and Sun. The radiant flux 
was calculated for each pixel representing a geothermal feature using a modified 
Stefan-Boltzmann equation with fixed values for surface emissivity and background 
temperature. To delineate those pixels associated with geothermal areas we created a 
mask using a temperature threshold applied to the FLIR image. Manual editing of this 
mask was required as some thermal anomalies were not related to the geothermal 
system. For example, buildings and some areas of bare ground/rock exposure displayed 
elevated temperatures due to solar heating effects. 
 
Manual editing of the mask was assisted through analysis of the co-registered, high-
resolution optical data. The background temperature value used in the thermal flux 
calculation was the average temperature value from the non-geothermal areas (not 
including anthropogenic and other non-geothermal temperature anomalies). 
We used the radiant flux values for each geothermal pixel to calculate total the radiant 
flux, which in this case was 6.2x105 W.  
 
Our analysis of the FLIR data from the area NE of the main PHS site (Figure 5) 
provides little evidence for current geothermal activity. The range of surface 
temperatures is consistent with the different surface types (vegetation, soil, water 
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ponds) and there are no obvious thermal anomalies that could be related to geothermal 
activity. One small thermal anomaly from the west of that area may warrant further 
field-based investigation to establish whether this is related to geothermal activity. 
 
Our immediate goals for data processing (1st quarter 2011) are to produce the registered 
mosaics of FLIR and optical imagery. Once this is done we will undertake analysis for 
the remaining parts of the study area imaged during the airborne survey with the aim of 
mapping geothermal anomalies that may be related to PHS. In addition, there are 
number of specific improvements to the data processing workflow that we intend to 
implement with a view to better constraining the thermal flux estimates from the 
geothermal system: 
 

1. We will use estimates of convective (wind) and conductive heat losses to better 
constrain the radiative heat loss from PHS. 

2. We will use the optical data to provide a rough estimate of surface emissivity 
values on a per-pixel basis with the aim of improving the calculated radiant 
thermal flux. 

 
References 
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Figure 7 – FLIR (left) and optical (right) data from the main Pilgrim Hot Springs site. The FLIR 

data effectively delineates surface features associated with the geothermal system such as hot 
springs, pools and warm ground. 
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TASK 2.1:  Shallow Temperature Survey. 
Participants: Gwen Holdmann, Peter Illig, Jono O’toole, Alaska Center for Energy and 
Power, University of Alaska Fairbanks with input from Dick Benoit. 
 

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 were installed over a large portion of the shallow 
thermal anomaly during Q2 and Q3.  These will also be useful in independently 
estimating the conductive heat loss from the geothermal field.  
 
Status: 
Some data was collected and geo referenced during the 2010 field season. 
Unfortunately, the planned technique of using a small backpack core rig to drill a 1in 
hole to a depth of ~2-4 m and install PVC tubing to collect temperature measurements 
did not work effectively. 
 
A detailed report was attached to the last quarterly report. In general, there were no 
high temperatures found outside of the geothermal well field.  This essentially reaffirms 
the earlier reports which show that high permeability is focused in the area surrounding 
the existing well field.  There is indeed a high thermal geothermal gradient outside of 
this area (seen by the lack of permafrost in the Pilgrim area).  However the sediments 
around the well area effectively mask high temperatures at the surface (the pool next to 
the church is an exception).   
 
We are considering options for improving this survey and collecting additional data this 
spring.  In particular, we are interested in locations identified as potential targets in 
Task 1.1 and 1.2, and delineating the permafrost thaw bulb surrounding the area.  We 
are working with a permafrost researcher at UAF, Kenji Yoshikawa, to consider the 
value of a spring trip back to the site before breakup to collect additional data by 
snowmachine.  This effort might help pinpoint precise drilling locations for the 500 ft 
TG holes planned for 2011.      
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Figure 8 - Locations of shallow temperature holes at Pilgrim HS 

 
TASK 2.2:  Resistivity Survey. 
Gwen Holdmann, and Anupma Prakash, University of Alaska Fairbanks with input from 
the Alaska Division of Geologic and Geophysical Surveys and the U.S. Geological 
Survey. 
 

Overview:   
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. 
 
Status: 
We have previously obtained industry quotes for this work, however we are currently 
considering rescoping this task into a high-resolution aeromagnetic (+/- airborne EM) 
survey to provide a regional geophysical context for the site and to map key structures 
controlling hydrothermal fluid flow.  We are collaborating with the State of Alaska 
Division of Geologic and Geophysical Surveys (DGGS) in considering this option, 
which would be flow as part of their 2011 campaign. No budget has been expended on 
this task to date. 
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TASK 2.3:  Repair Existing Wellheads and Collect New Data. 
Gwen Holdmann and Markus Mager, University of Alaska Fairbanks, with participation 
from Bering Straits Native Corporation, Arctic Drilling, and Dick Benoit. 
 

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 were 
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 wellhead repair work was completed September 13th -18th 2010.  The goal was to 
stop the wells from leaking, and make them accessible for instrumentation. The team 
completing the repairs were able to replace the gate valves on 4 of the 6 wells, 
including PS-1, PS-3, PS-4 and MI-1.  The wells were in much poorer condition than 
originally anticipated, and recommendations for future work, including cementing the 
annulus to prevent uncontrolled leaking from the badly corroded casing is 
recommended in the report submitted to DOE. 

 
This task was significantly delayed due to jurisdiction concerns that arose through the 
Alaska Oil and Gas Conservation Commission. These issues were not resolved 
definitively until the end of August, and there was little time to mobilize as first snow 
generally falls in the region in September and the site is not accessible by road during 
the winter months. Due to the time constraints, it was not possible to run new pressure-
temperature logs of the wells as originally planned. 
 
As part of this task, updated water samples were obtained from PS-1, PS-3, PS-4, PS-5, 
MI1 and the PHS Lake (which is located adjacent to the church) and evaluated by DRI 
for common ions and SiO2.   
 
A report detailing the work performed on the individual wellheads was included as an 
appendix to FY10 Q3 report, along with the new chemical analysis of the water 
samples and a preliminary interpretation.  
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Figure 9 - Example of corrossion on valve flange, PS-3. 

 

 
Figure 10 - PS-3 before replacement.  Note artesian flow  

from holes where the casing has been corroded. 
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Figure 11 - New valve on MI-1 prior to shut-in.  Flow is artesian. 

 
 
TASK 2.4:  Synthesis of New and Old Datasets and Development of a Conceptual Model 
to Site Task 3 Gradient and Confirmation Holes. 
Lead: 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.  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: 
No work has been completed on this task to date.  A geo-referenced map which 
contains information collected from 2010 and 2011 field work, including the planned 
temperature gradient holes will be used to develop the conceptual model, which will 
inform the selection of two deeper (2500 ft) holes planned for 2012.   

 
TASK 3:  New Drilling Program. 
Lead: 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 2.3. 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: 
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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 
conceptual model will be updated and form the basis for the numerical modeling 
performed in task 4.0. 

 
Status: 
Permitting work continues for Task 3.1. ACEP contracted with Geothermal Resource 
Group, Inc. of Palm Desert, CA to develop a RFP and drilling plan for the 2011 TG 
holes. With the exception of the permitting discussions outlined in the project 
management task (Task 5) and the RFP and drilling plan development, no work has 
been completed on this task to date.   
 
Permitting work will continue on this task, including coordination with state agencies 
and NEPA representatives.  We are planning to release the RFP and drilling plan to 
potential drilling contractors in early 2011. 
 

TASK 4:  Numerical Modeling. 
Lead: 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.   
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Status: 
No work has been completed on this task to date.  The lead on this project, Jo 
Mongrain, will be involved in planning for surface and subsurface data collected in 
2011, particularly from the TG holes, to ensure the data is of sufficient quality and 
resolution for her puposes. 
 

TASK 5: Project Management 
Lead: Gwen Holdmann, Markus Mager 
 

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: 
ACEP has completed the Coastal Project Questionnaire (CPQ) process with the 
Division of Coastal and Ocean Management under the Alaska Coastal Management 
Program (ACMP). This program determines state and federal permitting requirements 
for the drilling phase of the project.   

 
The following permits and regulations apply: 
 
SHPO – Section 106 - Pilgrim Hot Springs was listed on the National Register of 
Historic Places in 1977.  It is considered significant for its association with mining, 
agriculture, and religious practices.  In addition, there are two known cemeteries in the 
areas surrounding the springs (exact location unknown).  The area is considered to be 
culturally significant. We are closely working with SHPO to comply with Section 106. 
Bering Straits Native Corporation (BSNC) is providing assistance in fulfilling 
requirements for the Section 106 process as mandated by the National Historic 
Preservation Act. 
 
Existing buildings and structures around the hot springs will not be influenced by the 
drilling and the overall impact on the ground will be as small as possible. No historic 
properties will be adversely affected. 
 
Site Access Permitting - The project site can be reached from Nome by travelling on 
the Nome-Taylor Highway, a year-round road maintained by the State of Alaska. At a 
point 53 miles from Nome, a side road leads to the site of Pilgrim Hot Springs. This dirt 
road is not maintained by the State. The first 5 miles of the road are in good passable 
condition and support truck traffic. The last two miles of the road into the site are in 
poor condition which limits the use of the road (no flat-bed trailers, only pickups, quad 
utility vehicles or tracked vehicles). 
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We have permission from the road owners (MINC & BSNC) to use the road. BLM 
manages 1.5 miles of this dirt road. The BLM field office in Nome agreed that we can 
use the road for “casual use”.  An additional permit (Application for Transportation 
and Utility Systems and Facilities on Federal Lands) will be required if the gravel pit 
(mile 5 off the dirt road) is to be used as a staging area. We don’t expect any 
complications applying for this permit. 
 
We have a license to access PHS for the purposes of this research program, including 
the drilling phase. The property owned by Unaatuq LLC is a 320 acre inholding 
including both surface and subsurface rights, surrounded by property owned by Mary's 
Igloo Native Corporation (MINC). MINC also holds surface and subsurface rights to 
their property. ACEP has permission to cross MINC land, however additional 
permission will be needed if we are planning to drill on their land. 
 
Drilling Permit - Alaska Oil and Gas Conservation Commission - We expect the 
bottom hole temperature of the TG holes not to exceed 93°C, based on prior drilling 
efforts.  Therefore, no permit from AOGCC is necessary, per email confirmation 
received by the Commission with the following language:  

“The Commission understands that the expected bottom hole temperature in your 
proposed drilling area is in the range of 85 degrees C to 93 degrees C.  Based 
upon this expected temperature, the Commission will not assert jurisdiction at this 
time, and no Commission permits are necessary for your drilling program. 
 However, should you encounter temperatures that vary significantly from that 
expected, please contact the Commission at that time for further discussion.” 
 

Temporary Water Use Permit – This permit is required prior to drilling operations. 
ACEP is in contact with DNR, Division of Mining, Land and Water and don’t expect 
any complications. 
 
ADF&G Permit – The Alaska Division of Fish and Game requires information about 
exact locations for water withdrawal, a drawing of the screened intake and a description 
of our methods to prevent fish impingement. ACEP does not expect any complications. 
We are in contact with the Division of Habitat. 
 
Corps of Engineers Permit - The Corps has indicated that we are eligible for their 
Nationwide Permit. ACEP does not expect any complications. 
 
National Environmental Policy Act (NEPA) - Another Environmental Checklist (EF1) 
will be needed once the drill sites have been identified. NEPA has signaled that there is 
probably no Environmental Assessment (EA) necessary for the TG hole drilling. 
 
ACEP anticipates no other permitting requirements to support the TG hole drilling 
program. 
 
During 2011we expect a continuation of permitting activities for the TG holes and we 
are planning to release the RFP and drilling plan in early 2011. 


