
0 8- H1 LH 

DEPARTMENT OF' CO~iMERCE & 

ECON01UI{; DE TELOPl\1!ENT 
DIVISION OF ENERGY & POWER DEVELOPMENT 

February 1~ 1979 

Dr. Mort Smith 
Los Alamos Scientific 
Laboratory 

P. O. Box 1665 
Los Alamos~ New Mexico 87545 

Dear Mort: 

JAY S HAMMOND 
COV I! RNO~ 

7TH FLOOR MACKA Y BUILDING 
338 DENALI STREET 
ANCHORAGE, ALASKA 99501 
PHONE: (907) 276-0508 OR 276-0512 

I recently read that the Hot Dry Rocks Program is about to move into the 
demonstration phase. I am pleased to submit the new Alaska state capi ­
tal at Willow~ Alaska as a likely candidate for an exploration effort, 
and if the resource is found~ a demonstration project. 

I am enclosing materials for your review that will delineate the plan­
ning on the energy facilities. I am also enclosing background material 
on the site. If you will require more material ~ inform me and I will 
get it. 

The present status of the Capital move is a bit unclear. The appro­
priations for the construction were turned down and the bondable costs 
wi 11 have to be approved by voters of the State according to the last 
statewide vote. The original move referendum~ which was passed in 1974, 
stipulates that the Capital will be moved by 1981. These actions make 
it unclear as to when and how much of the State government will be 
moved. The enclosed material presents the planning to date. 

I feel that the opportunity of tying in a Hot Dry Rocks Project with the 
construction of a new city is one that should not be missed. 

Donald R. Markle 
Research Associate 
DR~1/ nj k 
Encl : 

cc: Dr . Bob Browl ee 
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CAPITAL SITE 

In recent years, the citizens of the State of Alaska voted to move the 
state capital to a site near Willow from the pr2sent one at Juneau. 
Wil~ow is located at ~ile 70 along the Parks Highway, north of Anchorage 
(30 miles by air). 

Numerous studies have been conducted by the State to determine the 
safest and cheapest energy source for possible development at the site. 
The studies conducted by the State indicated that three elements must be 
incorporated into the design of the new city to achieve the highest 
degree of energy efficiency: 

1. A policy 40ncommitant with energy conservation measures; 
2. Sufficient control over development to require observance of 

energy conservation policy; and, 
3. Inclusion 'of district heating and cogeneration elements in the 

community idesign. 

The eventual design:incorporated these concepts for a city of 30,000 
people, based on "business as usual" in Southcentral ;'I.laska. By 1994, 
the new capital will require 1.6 trillion Btu's per year for building 
space heat. The deSigned cogeneration 1J1ant vwuld provide about 6T{' of 
the anr.ual energy requirements. The remaining increment falls into two 
categories. 

First, heat produced by the cogeneration plant can only be economically 
delivered to areas of fairly dense develoDment (about 8,000 sq. ft. of 
buildings per acre minimum). The low density residential development is 
exlcuded from using this energy source. This fraction amounts to about 
25r of the total heat consumption. 

Second, it is uneconomicel to build the coal fired plant so large as to 
serve the peak thermal demands of the community. Cheaper, oil fired 
"district heating plM~ts" are most effectively used for serving peak 
demand requirements. "rhus, a fraction of peak heating energy equal to 
about 10;: (7!2~~ of the total annual cor:lmunity use) of the total served by 
this system will be generated by the district heating plants. 

These deSigns have not considered geothermal energy. Since the present 
plan is based on energy economics, the Oregon Institute of Technoloqy 
did a cost analysis of utilizing the local gradient heat source in the 
capital site to replace the space heating requirements of the cogenera­
tion facilities. 

The study vias based on the logs of the Red Shirt 1i1 well drilled by Hill 
Productions. The bottom hole temperature of the well was 170 deqrees F 
(76 degrees C), 2,050 feet from the surface. This is roughly three 
ti~es the world normal gradient mean (115 degrees C/km). 

The interpretation of the logs indicate the top of an igneous rock 
sequence is picked at 1,840 feet in hole depth. The lithology suggests 
that the rock is intrusive subject to a considerable period of weather­
ing. Overlaying this igneous complex is a tertiary section contining 
some sandstones. A quaternary glacial crust rim complex of relative 
shallow depth lies across the tertiary sequence. This well is the only 
abnormally high heat flovl vlell in the immediate area. Perhaps this is 
because it is the only well in the area north of the Castle Mountain 

ul~ and the~e~ore the only well to encounter the crystalline intrusive 
prevlously mentloned. 



The calculations were made using certain assumptions: 

1. The geothermal system could compatibly fit into the existing 
heating system. 

2. Wells drilled would produce 500 g/m. 
3. The thermal gradient increases at a constant rate to depth. 
4. Geothermal wells would be drilled at the Red Shirt #1 site 

which would need a 10-13 km pipeline. (It is possible that 
the wells could be drilled on the capital site, but this was 
not considered.) 

5. A heat exchanger system would be utilized. (It is possible 
that the water could be pure enough to exclude this require­
ment. ) 

Five options were considered: 

Option #1: 

Option #2: 

Option #3: 

Option #4: 

Option #5: 

Geothermal wells would be drilled to a depth of 
,2,750' which would produce geothermal fluids at 200 
'degrees F at a rate of 20,000 g/m to supply 500 x 
10 Btu/m with heating district output water tempera­
ture at 140 degrees F. 

Geothermal wells would be drilled to 2,050' which 
would produce 170 degrees F water at a rate of 
25,000 g/m. This water would be peaked with the 
fo6sil fuel plant to 200 degrees F producing 500 x 
10 Btu/m. Output temperature would be 140 degrees 
F. 

Geothermal wells would be drilled to 2,750' producing 
12,500 g/m at 200 degrees F. The heating system 
would be changed to maximize the Delta-T across the 
heat exchanger, lowering output water to 110 degrees 
F instead of 140 degrees F. 

Geothermal wells would be drilled to 2,050' producing 
16,700 g/m at 170 degrees F. The district heating 
system would be modified to maximize the Delta-T 
across the heat exchanger lowering the ~utput tempera­
ture to 110 degrees F instead of 140 degrees F. 

Geothermal wells would be drilled to 2,050' producing 
9,300 g/m at 170 degrees F. The fluids would be 
peaked to 200 degrees F. The district heating 
system would be change~ to maximize the Delta-T 
across the heat exchangers with a system heating 
output temperature of 110 degrees F. 

Each of these options has d payback rJerioci of less than 7 tears. ODtion 
:;3 and =S seem IllOSt econollJical VJith about a 3 year payback in fuel 
savinos along. 

The scelldi'io construction is based on a shortest time frame possible. 
ihis time frame is provided by the capital study . . l\t this time, there 
is no gua ra ntee tha t any of the exp lora t ion Illoney VI; 11 be approved to 
detei'll1ine if the posu1ated flovi and tE.'illperatul'e values can be found. It 
is, hmievcl', speculated that the econoll,-ics art' sufficiently attractive 
to have officials want to exploi'e the lIlatter fudher. 

" 



The cogenerRtion plant is the single most environmentally hazardou' 
elemert of the entire Capitol Site Committee's planned de·elopment. 
Serious environmental impacts will result from the mining, transportirg 
and buring of the coal. Geothermal utilization becomes much more at­
tractive when these environmental considerations are placed in the 
equation. 

This cursory study indicates that elimination of the large cogeneration 
plant and one of the two district oil peaking plants would maximize the 
economics of geothermal direct heat applications at the capital site. 

Ten percent of the peak heating load would be supplied by the remaining 
oil fired district peaking plant. This corresponds favorably with the 
models desi9ned and implemented in Iceland. 

If the granitic rocks do not provide the necessary flow rates, hot dry 
rocks technology should be utilized. Los Alamos officials indicate that 
demonstration projects are in the offing and this would fit nicely into 
the scenarios developed for this site. 
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GEOTHERMAL ENERGY EVALUATION 

NON-ElECTRIC GEOTHERMAL ENERGY APPLICATIONS 

SITE: Capital Site ---



<) I TE DATA SUI-1MARY 

SITE: Capital Site 

··Physical Reservoir Data 
~Dle 1'~ tit. I 

• ·Temperature ~ 8o'11'"c~ 1$1 11<1'f(11 ) 
~ (leJ S'1\1:t Jv~j)' ((,tJ""" Subsurface; 

··Total Qissolved Sqlids (PPM): 
• -Estimated Non-Eleqtric Energy Potential (MBtuh* 30 years): 
··Type of Overlaying Rock: 
··Estimated Depth tq Top of Reservoir (meters); 

··Site Land Status 

FED. STATE PRIVATE OTHER 

Total Acres square n iles of sta e lands surr und the 
sit Numerous acres of bar ugh and 

Total Acres Leased lan s surround he capital otprint 

•• Geothermal Development Status: 

None 

• -Local and State Attitude TOI'Jard Geothermal Development: 
ImptErative to explore the potential 

··Land Use and Population: 
~resent population apx. 400 - used for recreation and agriculture . 

. ·Cumments and Crit iea 1 Issues: 

to 

L99-1}/i'jradiJ:1l1t }f SYCfl j:.+,~t ~re/<t~~~..s);e~~~~ 
~eBlI,e~ enl;;t'gVroVeM i ny 

L(J(:A.lfYtfJ.dletl l S6~Jt. of- C ... ~T-/~ !JtOuKrf4/'V\ rll.t4.11 I'~ lowe'v 

Ui c:r{ Id yt It~ r 
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SITE LOCATION AND PHYSICAL DESCRIPTION 

SITE: 

"Latitude: 61° 42' N 

• • Longitude: 149° 45' N 

•• Rectilinear: ~ -,- rgAl f<$W 5M 
I 1 

• • County: t1a t-Su Boroi9h 

"Adjacent Counties: . 

I 
• 'TO~hY I ~le'JC; 

Loc~t~~ the Foothills 9f the Tal etna Mountain Ranqe at the Junction of 
the Susitna and Matanuska. • The area has been glaciated and is 
gently rolling with dendrit~drainage to the west away from the Talkeetna 
Mountains. 

··Present Land Use: 

. Agricultural and Recreational. Presently the town of Willow is located 
at mile 70 Parks Highway. The population of the town and the 
surrounding area is about 400 people. 

··Future Land Use Plans: 

The State Capital is mandated to move to a 100 square mile area here 
by the year 1981 under a referendum passed in 1974. The projec~on,; 
now being followed ~that a 30,000 + person city will be developed 
by 1991. av~ (15it.c/("f'(ol4...-.J. /Gep.uft Cu.,ii't;j e.~df4!-e.) 

I' -Aesthetics: 

Nancy Lake State Park is located to the west indicating the unique 
natural environment . 

. -Historical/Archaeological Significdnce: 

The Willow Creek Minin0 District is located in Hatcher Pass within 
the Talkeetna Mountains. This was the site of the largest Alaskan 
hard rock minino oDeration south of the Alaska range. The Hatcher 
Pass and \·JillowJar~as ItJere staked out in the late 40's)tarly 50's by 

h~mesteaders. 'Ac~ess at that time was by way of the Alaskan Railroad. 
Llttle Archaeologlcal investi~ation has taken place. 



- 3-

C:OLOG I CAL/GEOPHYS I CAL DESCR! PT TON 

~'JyJICl\ (~ 
SITE : Capital Site 

•• Geo~~~escriPti0n: 
:he S<t •• oeology of the major portion of the Susitna Valley is 
Glaciolacustrine of' . ~ time period. 

1I't1'F'( )lOlt,vy 
Drilling indicates t at ~he subsurface consists of a tertiary sedimentary 
sequence which has some qoal ~ strata. In Cook Inlet itself,., this 
sequence produces both oil anl'g~S'I?,"' Underlyinq this is a Jur'tssic to 
CretaCQDUS meta-sedimentlsequence. 

~
~';.~ 

The C pital site is north of the Castle Mountain fault which is an east­
wes technologically impdr~~ault system. The south side of the fault has 
a deep sedimentary sectiqn while north of the fault has a relatively thin 
teritary section overlayi~g granitic intrusi __ veS", 

The Talkeetna r~ountains io the east are JeI"5Ssic to1ertiaery ign€ous intrusives. 
JVi(AS',S/c:.. 

(~tf(J/ (1"fvfo~ ~f'1rw.,.J 14.,tw.r) 

··Geophysical Summary: 

Exrloration has been conducted by oil companies in the vicinity . 

•• ()l:ll;Ooic IliL'ards: 
Seismic ~ctivity and volcanic activities are hi~h in the Cook Inlet Basin. 
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RESERVOIR CHARACTERISTICS 

SITE: Capital Site 

.• Res'?rvoir Temperature I<~) 
(~. b II' 

•. Surface: Bottom hol~ temperatures of the Red Shirt well 6 miles from 
the site indicated a BHT of 170°F (76°C) at 2050' (Red Shirt Well Log) 

•• Subsurface: ' \:: "zS" 'ft1) 

•. Geochemical 
Si02: 

Na-K-Ca: 

•• F 1 rw Ra tes : 

•• pH: 

None 

··Total Dissolved Solids: N/A 

•• Fluid Chemistry: 

.. E~!j::£,! .. ated Nonelectric Energy Potential U1f3tuh 30 years): 
~"" /. It'i X /0 12. ,lJrLJ/ ~ 

··Subsurface Area of Reservoir. 
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LAND OWNERSHIP AND LEASING 

SITE: Capital Site 

··Land Ownership 

.. Land Leased 

--Highest Priced Leases 
(Dollars/Acre) 

cre Lessee 

··Tentative Lease Sale Dates: 

··Number of Sales Offered 
But No Bids: 

··Number of Bids Rejected 
(Resulting in No Lease: 

4,~ ~ Ia.,'~ 
3 ~ rp I f"1 r'e'~ 

··Surilma)'y of Leasing Sta~uC, ilfid Needs: 

ite is owed 
ivate and Borough 
mediate vi inity. 
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GEOTHERHAL DEVELOPMENT STATUS 

SITE: Capital Site 

··Present Development Status: 

Initial environment data has now collected for the proposed capital 
site. Shallow water well drilling is proceeding through November 
and December of 19~8. No geothermal exploration has been initiated. 

··Projected or Planned Development: 

Central State employees are assumed to move to the new capital from 1982 
through 1994. Federal and private sector basic employment should build 
slowly ~uring the first years of the move. By 1~4 the projected 
population would be over 30,000 people in the 100 squure miles of land 
known as the Capital footprint. There are presently no facilities built 
or under construction that are associated with the new capital city 
design as provided by the new capital city planning process. The 
siting construction and occupancy of this city will truly be a monumental 
task to complete in 16 years. 

The downtown heatinq district as outlined by the commission could be 
easily adapted to geothermal use. Exploration should begin immediately 
to determine if the potential exists fot geothermal space heating,C1Ver 
the next 2 years a well should be dtilled to determine the extent of 
any resources. 
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!NSTITUTIONAL CONSIDERATIONS 

SITE: 

Institut onal 
~ __ ~R~e~u~ir~·~m~e~nt~s~-4 __ ~~~~~-~~~4-~~~~~~~~~~~~~----~ 

This construction 
would be done o~aJ 
State lands. A ~~ 
of state permits an 
legislative approval 
would be necessary 
to develop.geothe~ 1 
resources. Dri 11 i n 
permits, right of 
way easements, 
capita 1 site 
commission approval, 
Legislative approval 
State environmental 
Conservation and EPA 
approval would all 
be needed to develop 

The State Division 
_ology and Geo­

physical surveys 
auld have to 
pprove and oversee 
xploration activiti 

\ve 11 ~ ~e p t 0 f 
tura 1 f{esources 

ermitting for such 
cti viti es. 

orough regulations 
ill have to be 
ollowed for 
onstruction and 

11 in all over 
o permits by some 
o aqencies will 
e required to erect 
he capital. 

Voi'l?{ tl.ffYv';".{ .,,"yIMveJ (\; 
bl1t1 ... b /-41 CoS" 1)" 

Prrsent1y the grea -
es~ environmental 
im~act to the new 
ca ita 1 site 
co struction is 
co~siderect to be 
a roposeai,.. co-
ge eration facilit es 
~$y using coal 
as. a fuel. The . 
el~mination o~ 
this pollutQn1rwoul 
meet with enthusia 
support if economi 
sound. 

.Recent studies hav 
shown it would be, 
if a resource is 
available. 

s& 1 concerned 
agencies would 
be supportive if 
a r~istic chance 
.lof finding a 
resource is shown. 

Initial environmental studies 
have been completed. Permitti 9 
schedules have been developed 
for all but the actual geother al 
development. 

Upon fundin~the necessary 
permitting would beL rather1lil­
minor portion of the scenario. 

All the environmental assess­
ment should be completed by 
FY 1980 if funding ~ made 
available. W~(~ 

'---------------- ----------- --.----- ----- - ------------------
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ENVIRONMENTAL FACTORS 

SITE: Capital Site 
.6J'-7t1.k1£4J P"IlOM S(/"ntc"A/117~'- ~~4- fk4IlfME.-

•• CLIMATE 

"Prevailing Winds: low to moderate ~iii!a.~~~ 

•• Precipitation (Annu41): 2411 (6lcm) 

I 
"Days of Sunshine (Annual): 

" ! 

I 
• 'Average Temperature! Summer 40° - lO°F (4° to 21°C) 

! 
Winter -10° to 30°F 

(-23° to -1°C) 
Minimum: -56 0 F (-48°C) 

Maximum: 

• 'Degree Days (Annual): 11 ,000 

"Relative Humidity (Seasonal Peaks) Low 

Summer: 

Winter: 

. • -AIR QUALITY: 
de., ~ec..t1<fV\ 

There are no man made sources of"€4eg,ajli::m1 a l this time. 
Possible _~I) oil and coal plants will be major emmission 
~~ji;if (CMIr6L- Sl'r€. ~lJc/(tf-M,,";j;)n£-ruer 1/ ) 

• 'GEOLOGIC FACTORS: 
C ,477 t,f- ,#.) () IVTlJ-ltV FIH/ L. I 

• ·WATER QUAL ITY: 

sources. 

2 perrna')fent streams in the area. I'later quality is acceptable to state C4;Ytstdel ... ft standards. Changes in vJater q"ality and flovJ will be majorc:i:rl~~~~1-
construction. Testing subsurface water at th s writing Report 11) 

Construction operations and equipMent will be a major source of noise 
during ronstruction of the CJri t 11. The airport and roads will be the 
chief pollutants after COGstuction. (Report 11) 



•• BWLOGICAL 

•• Dom; nant F1 ora: 

Mu~/(e1 

··Dominant Fauna: 
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FNVIRONMENTAL FACTORS 
(continued) 

S!TE: Capital Site 

I 
$pruce, birch and willow dominate the hillsides. .~ ) 
~ bogs are found. (fl'o..pltol Cirnm"",*~ f!ACICt:f~ lL~pw /J 

I 
I 
I 

Moose, bear and some water fowl and fur bearing 
animals. Native and aOOdl ~les fish are found. (Report 11) 

a. 'Y\~d \'0 »t o !.IS 

"Endangered Species 

Flora: 

Fauna: 
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TRANSPORTATION AND UTILIT1ES 

SITE: Capital Site 

Distance From the Site Access to Right-of-Way 

--Utility or Energy Tran~mission Corridors and Facilities 

A .. =e~. l·~('~ied....h h h' A' n eXlstlng tr sm,lsslon lne sses t roug t e sHe. maJor new 
easement has ~ecently to connect the capital site with 
existing electricar ~ near Wasilla. There will be further easements 
if the Susitna hydroelectric facility is built. 

/1 rieJ s; 

I 
I 

I 
I 

"Transportation Corridors or Facilities 

The Parks~Bighway traverses the west boundary 
Pass RoadAthe north side. No roads presently 
Capital foot print. 

of the site. Hatcher 
exist within the 

Numerous sub divisiol1t and homestead roads border the site. 

Other 

The Alas ka Ra il Road pa ra 11 e 1 s the Pa rks Hi ghway to the west. 

rJancy Lake State Park is found to the \'Jest as well. 
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POPULATION 

SITE: Capital Site 

··General Description of population 

The Matanuska Susitha Valley is undergoing rapid growth. This is due 
to its relationship! to Anchorage as a bedroom and recreational community. 

I 
The impact of the c~pital move will accelerate the expansion into this 
area. The Mat-Su V~lley is already one of the fastest growing areas 
in the country expetiencing as much as 40% growth per year as in the 
case of Wasilla. 

ojecti 

•• Economics 

"Present Land Use: 
Presently the Valley is a bedroom and recreational community- for Anchorage~ 
receiving most of its tax dollars from Anchorage residents. Government 
is the largest employer. New service and construction industries are 
joining agriculture as secondary economic~. p.a.ses . 

service segments of the 
government will be the major 
completed by the Oregon Institute 
back period for geothermal development. 

-J ( 

h ~;& 


