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STATE OF MEASKE ) =

DEPARTMENT OF COMMERCE &
] ) ) 7TH FLOOR MACKAY BUILDING
ECONOMIC DEVELOPMENT 3% DENALISTREET
DIVISION OF ENERGY & POWER DEVELOPMENT PHONE: (907) 276-0508 OR 276-0512

February 1, 1979

Dr. Mort Smith

Los Alamos Scientific
Laboratory

P. 0. Box 1665

Los Alamos, New Mexico 87545

Dear Mort:

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
will have to be approved by voters of the State according to the Tast
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.

Sin7gre]y,
Ut 161 bl —

Donald R. Markle
Research Associate
DRM/njk

Encl:

cc: Dr. Bob Brovlee



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 prasent one at Juneau.
Wiiiow is located at Mile 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 ¢oncommitant 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 Alaska. By 1994,
the new capital will require 1.6 trillion Btu's per year for building
space heat. The designed cogeneration plant would provide about 67 of
the anrual energy requirements. The remaining increment falls into two

categories.

First, heat produced by the cogeneration piant can only be economically
delivered to areas of fairly dense development (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

Z2b% 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, 0il fired
"district heating plants" are most effectively used for serving peak
demand requirements. Thus, a fraction of peak heating energy equal to
about 107 (7!%% of the total annual community use) of the total served by

a0

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 Technology
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 was based on the logs of the Red Shirt #1 well drilled by Hill
Productions. The bottom hole temperature of the well was 170 dearees F
(76 degrees C), 2,050 feet from the surface. This is roughly three
times 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 Ties across the tertiary sequence. This well is the only
abnormally high heat flow well in the immediate area. Perhaps this is
because it is the only well in the area north of the Castle Mountain
faulp and therefore the only well to encounter the crystalline intrusive
previously mentioned.




The calculations were made using certain assumptions:

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

Wells drilled would produce 500 g/m.

The thermal gradient increases at a constant rate to depth.
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.)

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

ment. )

> oMo

o

i
i

Five options were cgnsidered:

Option #1: iGeothermal 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.

Option #2: Geothermal wells would be drilled to 2,N50' which
would produce 170 degrees F water at a rate of
25,000 g/m. This water would be peaked with the
foasi] fuel plant to 200 degrees F producing 500 x
10" Btu/m. Output temperature would be 140 degrees

F.

Option #3: 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

Option #4:
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 cutput tempera-
ture to 110 degrees F instead of 140 degrees F.

Ontion #5: 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 changec to maximize the Delta-T
across the heat exchangers with a system heating
output temperature of 110 degrees F.

fach of these options has a payback period of less than 7 tears. Option
=3 and =5 seem most economical with about a 3 year payback in fuel

savinas along.

The scenario construction is based on a shortest time frame possible.
This time frame is provided by the capital study. At this time, there
is no guarantee that any of the exploration money will be approved to
determine if the posulated flow and temperature values can be found. It
is, however, specuiated that the economics are sufficiently attractive

to have officials want to explore the matter further.
AN




The cogeneration plant is the single most environmentally hazardou:
element of the entire Capitol Site Committee's planned de¢-elopment.
Serious environmental impacts will result from the mining, transportinrg
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 0il peaking plants would maximize the
economics of geothermal direct heat applications at the capital site.

Ten percent of the ﬁeak heating load would be supplied by the remaining
011 fired district peaking plant. This corresponds favorably with the
models designed 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 develdped for this site.
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GEOTHERMAL ENERGY EVALUATION
NON-ELECTRIC GEOTHERMAL ENERGY APPLICATIONS

SITE: ggpita] Site




SITE DATA SUMMARY

SITE: Capital Site
«+Physical Reservoir Data
Je Ter ,
TETHperature = go-rra*; he 700,:1;17 ‘)L‘
el SR L4 go50" G Subsurface:

so]ved Salids (PPM).

-+Estimated Non-Eledtric Energy Potential (MBtuh* 30 years):
««Type of Overlaying
*+Estimated Depth to Top of Reservoir (meters):

««Site Land Status

|
E

Rock:

! FED. STATE PRIVATE OTHER
1100 square njiles of stajte lands surrpund the
Total Acres capital sitd. Numerous|acres of bo;ough qnd
. private lands surround fthe capital fpotprint to
Total Acres Leased the—west;—south—and—rnerth

« Geothermal Development Status:

None

<-tocal and State Attitude Toward Geothermal Development:
Imperative to explore the potential

--Land Use and Population:
Present population apx. 400 - used for recreation and agriculture.

««Comments and Critical Issues:
Loealwradi WW ot _be tonsideced e potenttatl~for
igtin W

Local gradienT Seclt of Tl Cas?ie Meuntain faull /s lowev 7REn

rlu world Mol .
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SITE LOCATION AND PHYSICAL DESCRIPTION

SITE: Czpital Site

*eLatitude: 61° 42' N

<«Longitude: 149° 45 N} (age Qw«(w«»ﬁ"e (weus‘f‘g

-+Rectilinear: ,ﬁ@- 718 K

!

«+County:  Mat-Su Bororgh

;UJ SM Anékd
3

-+Adjacent Counties:

**Topography ! ;

g2y the Foothills of the Talk€etna Mountain Range at the Junction of
the Susitna and Matanuska &
gently rolling with dendritgddrainage to the west away from the Talkeetna

Mountains.

*+Present Land Use:

Agricultural and Recreational. Presently the town of Willow is Tocated
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 projectgions
now being followed #-that a 30,000 + person city will be developed
by 1991. ave  Beclgrund Repirty Capia] Comnmilfee)

¢ cfAesthetics:

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

**Historical/Archaeological Significance:

The Willow Creek Mining District is Jocated in Hatcher Pass within
the Talkeetna Mountains. This was the site of the largest Alaskan
hard rock mining operation south of the Alaska range. The Hatcher
Pass and Willow areas were staked out in the late 40'§2§ér1y 50's by

homesteaders. “Access at that time was b a i
X - ! C y way of the Alaska )
Little Archaeological investigation has take% place. askan Railroad
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GZOLOGICAL/GEOPHYSICAL DESCRIPTTON

SITE: Capital Site

,SUY',F"% e
-~GeoloZic Descripticn:
The suwE==rel geology of the major portion of the Susitna Valley is
Glacio/acustrine of guaternamy time period.

QTF( Ravy
Drilling indicates that the subsurface consists of a tertiary sedimentary
sequence which has some coal besfssq strata. In Cook Inlet itself, this
sequence produces both oil and”§45™"T Underlying this is a Jurgssic to
Cretaceous meta-sediment |sequence.

endn
Thet?Xbita] site is nortﬂ of .the Castle Mountain fault which is an east-
west/technologically impdrbﬂqgu1t system. The south side of the fault has
a deep sedimentary sectign while north of the fault has a relatively thin
tert¥ary section overlaying granitic intrusiessves,
|

The Talkeetna Mountains to the east are Jeressit to’{grtiaﬁy ign@ous intrusives.
Juvassic

(Copibol Comsffoc Baclyond lepws)

-+ Geophysical Summary:

Exploration has been conducted by 0il companies in the vicinity.

-+ Geologic Hazards:
Seismic activity and volcanic activities are high in the Cook Inlet Basin.
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RESERVOIR CHARACTERISTICS
siTe: Capital Site

«« Reservoi mperature
Reservoir Temp q. 6 Km)

-« Surface: Bottom ho1é 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: \C 62§ M)
«+ Geochemical
Si0»:
None
Na-K-Ca:
«+Flow Rates: !
- pH:
+-Total Dissolved Solids: N/A

«+ Fluid Chemistry:

Ect%“ated None]ectmc Energy Potential (MBtuh 30 years):
YoE -
T [y x 0 BT/ foan

<« Subsurface Area of Reservoir.
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LAND OWNERSHIP AND LEASING

SITE: Capital Site

TOTAL AREA} FEDERAL STATE PRIVATE

(Acres) | (Acres) | (Acres) | (Acres) OTHER

««Land Ownership _ »

The fand in the capital [site is owred
«.land Leased by the State of Alaska private and Borough
landg are found in the ipmediate vicinity.
«+Highest Priced Leases
(Dollars/Acre) el |Shiy T 24| 15 Joedled o Srele [ends .
Prvale lands |/ie belueh, Led S At g7 randls
$/Acre Lessee Beapifil s1l<-

°+Tentative Lease Sale Dates:

««Number of Sales Offered

But No Bids:

««Number of Bids Rejected

¢

(Resulting in No Lease:

««Summary of Leasing Status and Necds:
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GEOTHERMAL DEVELOPMENT STATUS
SITE: Capital Site

««Present Development Status:

Initial environmenf data has now collected for the proposed capital
site. Shallow water well drilling is proceeding through November
and December of 1978. 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 during the first years of the move. By ]9?4 the projected
popuiation would be over 30,000 people in the 100 square miles of land
known as the Capital foctprint. 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 heating district as outlined by the commission could be
easily adapted to geothermal use. Exploration should begin immediately
to determine if the potential exists for geothermal space heating,Over
the next 2 years a well should be drilled to determine the extent of
any resources. IRt Tmreeeesseetede, :

gy b - S v T G S TR, IR A s ESoulhe st s
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TNSTITUTIONAL CONSIDERATIONS

SITE:

CxrACTED fRim CAFIToL COMITIEE 1SAKERTVVD REFueTs

i

Institutional
Requirements

Agency and

Status of Requirements
(i.e., EIAJEIS Requirements

This construction
would be done o
State lands. A('g‘géﬁé
of state permits ang
legislative approval
would be necessary
to deve]opé%geothe?é
resources. Drilling
permits, right of
way easements,
capital site
commission approval,
Legislative approval
State environmental
Conservation and EPA
approval would all

vd

The State Division of

geology and Geo-
physical surveys
would have to
approve and oversee
as well as Bept of
tural zgsources
bermitting for such
hctivities.

Borough regulations
Wwill have to be
‘fo11owed for
ronstruction and
basements.

11 in all over

10 permits by some
P0 agencies will

be required to erect
the capital.

VoTev a()fva\/y/ yequiyed for)
ém»b(uﬂ (0‘;1}'

be needed to developg.

exploration activities

&of finding a

Public Attitudes

Presentiy the great
est environmental
impact to the new
capital site
copstruction is
cohsidered to be

a proposél-co-
generation facilitj
s Fy using coal
The

as a fuel.
elimination qF,

this pollutanfwould
meet with enthusiag
support if economig
sound.

Recent studies have
shown it would beg
if a resource is
available.

P

b el
1 concerned
agencies would

be supportive if

a redistic chance

resource is shown.

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

Upon fundihg the necessary
permitting would be*rather %=
minor portion of the scenario.

A1l the environmental assess-
ment should be completed by

tic FY 1980 if funding 4% made
ally available.

weve

"a

na 1
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ENVIRONMENTAL FACTORS

SITE: Capital Site e
ExghscTED FRoM Sovrrcea T /Zé'ﬁtwn {FILE~

**CLIMATE

**Prevailing Winds: Elpw to moderate
««Precipitation (Annugl): 24" (61cm)

*+Days of Sunshine (Annual):

**Average Temperature! Summer 40° - 70°F (4° to 21°C) Winter -10° to 30°F
1 (-23° to -1°C)

Minimum: -56° F (-48°C)

Maximum:  90°F (32°C)

* *Degree Days (Annual): 11,000
*<Relative Humidity (Seasonal Peaks) Low
Summer:
Winter:
.Y ‘ : .
IR QUALITY d@ .,,Waa,hdm

There are no_man made sources of-éegrat:an a' this time.
Poss1b1e f % 0il and coal plants will be major emmission sources.

(CAPIreL SITE Fpckenovnp NECIRT 1]

GEOLOGIC FACTORS _
0457L£ﬁwuﬂn%p/FWUL

* *WATER QUALITY:
2 permayent streams in the area. UWater quality is acceptab]e to state o devats

. standards. Changes in water qrality and flow will be major dermmbesrpe - Emo
Cj“*“““ comptetioa=sf construction. Testing subsurface water at this writing (Report 11)

*NOISE:
Construction operations and equipment will be a major source of noise
during ~onstruction of the Carital. The airport and roads will be the

chief pollutants after constuction. (Report 11)
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ENVIRONMENTAL FACTORS

(continued)
SiTz: Capital Site
«+ BIOLOGICAL
++ Dominant Fiora: Spruce birch and willow dominate the hillsides. UU‘/L)
Mysheq gy bogs are found.  (@a,mi Commate Gacksramsd ramed 2P

*+Dominant Fauna: Moose, bear and some water fowl and fur bearing
animals. Native and anedremes fish are found. (Report 11)

anadyomoeuvs

*«Endangered Species

Flora:

Fauna:




-10-

TRANSPORTATION AND UTILITIES
SITE: Capital Site

Distance From the Site Access to Right-of-Way

+-Utility or Energy Transmission Corridors and Facilities
- Zeen L rawted . .
An existing trdnsmission Tine paSses through the site. A major new
easement has recently & =¢ to connect the capital site with
existing electricall sirds near Wasilla. There will be further easements
if the Susitna hydroelectric facility is built.
Trids

«+Transportation Corridors or Facilities

The Parksf ighway traverses the west boundary of the site. Hatcher
Pass Roadathe north side. No roads presently exist within the
Capital foot print.

Numerous sub divisiong and homestead roads border the site.

Other

The Alaska Rail Road parallels the Parks Highway to the west.

Nancy Lake State Park is found to the west as well.
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POPULATION

SITE: Capital Site

*+General Description of Popu]ation

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

The impact of the capital move will accelerate the expansion into this
area. The Mat-Su VE]ley is already one of the fastest growing areas
in the country experiencing as much as 40% growth per year as in the

case of Wasilla.

#@WW"’ o‘*f'%,/ et

a.//f@fvlaj‘/.«;u Fw/@/’flm« s

Z /40 VP peiple é\ﬁ )¢90, 7o Cale
%MW'&MM Mo’e;/é‘s'f&maffec‘_

««Economics

**Present Land Use:
Presently the Valley is a bedroom and recreational community- for Anchorage 4
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 <==%. fas€s .

««Future Land Use:
The new capital will increase construction, and service segments of the
economy. More than ever, however, the government will be the major
employer. The cuiSery é%onom1c Took completed by the Oregon Institute
of Techno]oqy shows a very short pay back period for geothermal development.

P&t]QD»Q]antﬁ;.
\ plant\with a
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