


In the Lower 48, however, the lower costs would surely have to be offered
before much enthusiasm would be engendered.

However, a single well such as the one discussed above would supply
from 1000 to 3000 people, depending on the exact conditions, and requires
that kind of load to be economic. Installations for smaller groups of
people would only be economic if the source costs were small, as might
be obtained if springs or shallow wells could be used. Obviously, the
proposed use of hot water for purposes other than household space heating
could reduce the pcpulation base required to support a geothermal well.
Greenhouse heating and municipal building henting are examples.

Proposal: A three step program 1is thus envisaged to demo- strata the
economic use of geothermal hot water for space heating in Alaska.

The first step, using presently available data where feasible,
would be to survey the towns of Alaska with populations in the region of
a few thousand people to determine the henting energy demand, geology,
present fuel costs, and local emotion concerning energy. On the basis
of this survey, some half dozen towns would be picked for further wotk.
The baris for picking the towns would be the leverage apparently available
with respect to fuel costs, general geology, etc.

The second step would be to choose drilling sites in or near the
towns, after preliminary geology and geophysics studies, on the basis of
property ownership, engineering feasibility, town planning, etc. Some
nix exploratory holoH would then be drilled to d»nth to determine the
gcothcrmo!l character!stlcs.

The third step would be to then choose the town offering the best

economic and social advantage, and install a municipal heating systenm,



which would then be operated for several years to determine economic and
engineering data.

Hopefully, the latter installation would prove sufficiently economic
that other municipalities woulLd then move in this direction on their
own.

More detailed work would have to be done during step one to estimate
the funding required for steps two and three. However, it would appear
that step one could he accomplished tor about $130,000. Present estimates
are $3,000,000 to $4,000,000 for step two and $2,000,000 to $4,000,000
for step three. These numbers include engineering and planning costs,
in addition to tit? construction costs. It is assumed that step one
would be jointly supported by the state and HRDA, but that steps two and
three might also attract municipal tumllug.

Step one could be jreompl lailed wlitliln six months after approval.
Step two could be* accomplished during calendar year 197 .. Step three
would probably take two years-.

It (h envisaged that the state energy office would be the sponsor
ot this project, and that the work would be clone by contract to the

University ol Alaska a.id private contractors.
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ABSTRACT

The.c arc 95 or more thermal springs in Alaska. Based on geologic
and geochemical data, we do not know of any Alaskan tlurmal springs that
arc related to vapor-dominatcd or large hot water reservoirs which li.ivw
the potential for generating large amounts of electricity.

Heat 1is a precious commodity 1in the arctic and subarctic, and
thermal springs are promising energy sources for rural Alaskan comr.iu ilies.
Although small amounts of electricity could be generated from springs
with higher flow rates and temperatures, utilizing Rankine Cycle-organic
working fluid systems, non-electric applications show the greatest
promi sc.

An optimum total energy system designed for a small, 1isolated Alaskan
village would generate a small amount of electricity C@-GO kw) with the
subsequent extraction of energy for space heating, controlled envircnment
agriculture, fish farming and hatchery operations, and sewage processing
and disposal.

Phase"1 experiments and pilot studies are recommended for Manley,
Clear Creek, and Pilgrim Springs in 1975"77 to test the cm neering

feasibility of this concept.



Selection of Demon-.t rat, ion and Study Sites
Proposed Sites;* Three sites have been selected for proposed geothermal
dcmonstn* lons and experiments to evaluate the feasibility of the total
energy €xX raciion concept, as applied to thermal springs in the rural
Alaskan environment. The recommended sites (shown on the following
page) are:

(1) Manley Hot Springs (90 miles northwest of Fairbanks)

(2) Pilgrim Springs (I» miles north of Nome)

(3 Clear Creek Springs (15 miles north of Elim, on the south—

eastern coast of the Seward Peninsula)
Manley Hot Springs: The thermal springs at Manleyare privately owned
and operated by Mr. Charles Dart. There are thr-"emajor springs at the
Manley site: One has a temperature of 6 < and an estimated flaw rate
of 20-25 gal/min; the second spring has a temperature of 51<C and a,
estimated flow rate of 200 plus gal/min; and the thirdhas a temperature
of 55<=C and an estimated flow rate of 30 gal/min.

Manley Is accessible from Fairbanks, via an all-weather road and by
commercial air transportation. The Manley Springs are presently utilized
for greenhouse operations, space heating and bathing. Mr. Dart has
offered his facilities and support for the proposed project.

Pilgrim Springs: Pilgrim Springs are owned by the Catholic church, and

under lease to Mr. C. J. Phillips of Nome. Based on temperature measurements
by earlier workers, maximum spring water temperatures were thought to be
about #8<=C. Shallow subsurface thermal probes (8 ft.) recorded temperatures
up to 80#C during field work conducted in summer 197**-

Although the site was formerly occupied by a Catholic Mission
school until 1972, It is now abandoned. A small airstrip 1is accessible

to light aircraft, via a short flight from Nome.



EXPLANATION

GEOLOGIC PROVINCE
Hot srrinvf

SP Ecwcrd Pemnsota
VK Yukon-Koyukuk
KH Kayuh H:lls

KHH Kokrines-Hodfonc Highlands
Contact be tween geologic VT Yukon-Tonono
provinces

Granitic plutcn

Geologic sketch map showing location and geological setting of thermal springs i1 centrol
and west central Alaska (taken from MI 1]cr ?- al., 1973). Manley, Pilgrim, and C e tr Creek
Springs arc Shown as locality numbers I, 2, md ,, respectively.



Mr. Phillip®-, enthus last icolly endorses the proposed program, and
has given his permission for on-site demonstrations arid experiments.
Clear Creel: Hot Sprinns: The Clear Creek Thermal Springs arc about 15
miles north of the village of Elim, on tlie southeastern coast of the
Seward Peninsula. There are tnrce springs, and one of these flows at an
estimated rate of *i50 gal/minute at a temperature of 68<C -- one of the
largest estimated flow rates of known Alaskan thermal springs.

Although there are no residents near the Clear Creek Springs, the
village of Elim is located on the coastline about 15 miles due south of
the springs. Moses Point, another community, is located about 5 miles
east of Elim.

Elim is a native village with ..n estimated population of 15<-200
residents. Local industries include fishing, hunting, reindeer hording,
and patc.illa®. lu,.Li.r indust,.. ENi,. is cuiiS-.itly served by an AVTC
100 kw diesel power system. Dies* 1 oil must be lightered ashore from
offshore anchorages. The peak power consumption during winter 197?7<73

was 63 kw.

P lan of Research

Scope of Research
We propose a three-year 1investigative program including a one-year
engineering evaluation of a Rank Ine-cyt le generating system; a three-
year agrilcu)tural application-spaco heating study; and a geochemical
program to monitor the temperatures and chemi try of the thermal spiltg

waters and ground temperature variation during the experiments.



RankTno”Cyclo Turbine Evaluation

(L. Leonara)

Ormat Turbines Ltd. has agreed to collaborate with the University
of Alaska 1in a project to evaluate the feasibility of producing electric
power at Hanley, using thermal spring water as an energy source. Ormat
has agreed lo supply a 2.5 kw organic Rankinc-cycle turbine for field
tests at Manley. This unit 1is to be equipped with a newly designed
spring water-working fluid heat exchanger to extract heat from the ther—
mal spring water. University of Alaska personnel would prepare the site,
install the unit, and monitor the performance and output efficiency after
installat ion.

The 1lead time prior to delivery and installation 1is estimated to be
from 6 to 9 months. During the site construction phase, several shallow
holes will be drilled to evaluate the possibility of obtaining hott r water
in the shallow subsjrface. If hotter water cannot be obtained, however,
water from the hottest spring (640C) will be used. It this temperature
proves too low, the input water temperature can be raised by supplemental
heating to the minimum temperature which 1is required by the system, and
the value of the demonstration can be maintained. A one-year evaluation
period 1is planned to monitor sustained performance characteristics and
the effect of possible variations 1in water temperature and flow rate.

Present estimates indicate that a 20 gpm flow rale would be required
for the evaluation. Outflow temperatures from the generator would be
approximately ®&7=C. The outflow water will be returned to the agricultural
and space heating systems for the extraction of ad “tional energy.

The electricity produced by the experiment will be consumed by other
Manley experiments, including lighting for the instrument hut and water

pumps required by the gardening experiments. These applications will also



old in cvuljiuling ihu gener.ilor perfortn.mcc under varying loads.

IfT this-small scale pnv/cr demons Iralion proves successful, Ormat
Turbines Lid. will collaborate with the University of Alaska in the con—
struction and installation of a larger pilot plant at another thermal

spring (Clear Creek Springs).

Space Heating Studies

Ch. Leonard)
Space heating experiments will constitute a significant part of

the Hanley engineering studies. Two structures are to be built at the
site. A laboratory hut with accommodations for two investigators, which
will also serve as a test enclosure for space heating experiments. The
agricultural experiments will also require a building which will include
a greenhouse and a controlled environment module which wil 1 need con—
tinuous heat.

Water delivery, regulation, and convector systems will be designed
and tested. Whenever possible, commercially available equipment will be
used. This work will concentrate cn the optimization of existing equip—
ment and systems, rather than attempts to icvelop new and radical tech—
niques. Applications engineering studies will document the effects of
fluctuations in flow rale and temperature of input water on heating
sys terns.

Agricultural Applications and Hxpcriments
(P. Pinbel)

Building on the past and present Hanley agricultural successes, wo
propose a seiias of experiments and nginccring application studies lo
determine tin optimum methodology and economic feasibility of utilizing
energy from thermal springs for the production of large-scale vegetable
crops in controlled environment modulus, greenhouses, and heated garden

plots.



il 'Ehwi iw mwy p,?2qyfrp!fiw", 7 | mlpii"j

Controlled Hnvi ronmcnt Experiments

C). Dinkel)

The major dl.jcc' eve In this study is Lo th-lorm! * econo.-d,lly
optimum crwirowmnliml controls and methods which coultl lend to large-
scale vegetable fanning at Alaskan hot springs. These experiments will
require a specially designed and constructed agricultural [laboratory.
This structure would be composed of three rodules, including a greenhouse
unit, a hydroponic section, and a controlled total environment tr.od.tlc.

The greenhouse would be. operated during extended summer growing
seasons and heated by thermal spring water and radiant heat froi the
warm ground. The 1intermediate section will function as a greenhouse or
hydroponic unit, as controlled by detacha. o insulated panels which would
overlie the basic glass frame enclosure.

The controlled total environment unit is to he a completely enclosed
insulated <"dj"c, heated by red: heat fro th e..eam ground,
spring water, and radiant heat from solar lamps powered by electricity
generated by the 2.[> kw Orm.it energy converter. fnvironment.il control”
will 1include solar radiation, ambient air anil substrate temperature,

CO™ content (in air), and nutrient supply and chemistry.

Heated (Irirden I"lot N\ rimmts
(0. Dinkel)

lherc me extensive areas of wa> n ground < j.Itent to Han. , Hn*
Springs. The average root depth soil temperatures In
Interior Alaska me about 13<C during most of the growing seas .. In
June 19M, soil temperaturps up to 5T won.* mmealMn ed at root depth,
near the hottest of tin Manley Springs 1, co pared 1 eoi 1 *1 peraturtiv.
of I10C, 393 eters distant. Soil temperature* .ivcuyed ?!/1 witht the
thermally disturbed .eone, which included 1 Surface Illea ol afenr <./
acres. Pased ON recent studies by Digk. | (1,79 and nt,.»-1 ;8 *pat, el

yield of such acr e when far ed with th* e w techniques, 1is .ich



greater than 11*# of _liable 1.nJ with the usual Interior Musl.m
soil temperatures.

Planned experiments include prcl ininnry soil tempera®. urc grid
surveys and the conpil ation uf detailed isothermal contour maps.
Garden plots would then be located in planned temperaturc zones, and
crops would be planted according to optimum root temperature rcqu iromerits.
Additional garden plots would be healed by networks of subsurface pipe
(PVC, copper, steel) carrying thermal spring water, and surface irriga—
tion with warm spring water would also be evaluated. Early planting and
transplant techniques arc to be explored, including tho use of temporary
plastic shelters. The yields per unit area, growth lime, and quality
versus cost w uld be compared to those of control garden plots farmed
with standard agricultural methods.

Geochemical and Geophysical Studios

(R. I Fnrbcis)
Very little is known ahout the uiv ml and/or seasonal variation in

chemistry, temperature, and flow rale of thermal springs in general, and
Alaskan springs 1in particular. Such variations, 1if large, could be vciy
troublesome. A drop of a few degrees in water temperature could
seriously reduce the performance and efficiency of binary type generat—
ing syste -, .a chan./ . in flow i.itt would p< « iddition.il regulation
problems. Variation 1in water chemistry, including relative increases in
the concentration of alkalies, silica, calcium, and fluorine could hr
hazardous to agriculture, if the spring water is used fOr irrigatii i
and/or for nutrient solutions.

As mentioned 1in an earlier section, it is now l.nowi that thermal

spring waters are composed ol at least 9b, recirtulatesf nelenric water,

I.'e do not kn hrs/ever , wh.it the turn-around ti Jj I n stub syste



and the problem 1is complicated by mixing with water from lhe loc«i I

wo ter tobies, before emergence. Continuing cjcochemic.il doto should be
acquired during the progroin, lo be opplicd to several problems oncl
studies 1including:

(1) Short and long-term variation 1in the chemistry, temperature,
and flow rale of spring w ter.

(2) Correlation of the above variations with Jlocal precipitation,
break-up chronology, water table level, and barometric
pressure.

(3 Turn-around time (surfacc-rcservoir-surface) of water in the
thermal spring system, with the aid of tritium and oxygen
isotope analyses.

(/» ldentification of the factors which control the mixing of
ground and spring water 1in the subsurface, and lhe <ffect on
the chemistry of the spring water.

The chemical monitoring system would be centralized in the labora—
tory module to be constructed on the site. Continuous temperature and
flow rate data would be registered on recorders in the laboratory, and
daily water samples would be analyzed with the aid of flame photometric
and atomic absorption analytical equipment 1in the same laboratory.

Tritium and oxygen isotope analyses of spring water will be done at

outside Ilaboratores by separate contract, on weekly samples.
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MANLEY HOT SPRINGS
Scheduled Work
| Xect
The Manley experiments are designed to -
A. Determine the soil heating potential of hot spring water using
several distribution methods.
B. Determine the yields and quality of high income type crops
when grown with extended seasons and optimum soil temperature.
C. Test the efficiency of geothermal water to heat greenhouses and
produce electricity for lighting and year-round “e-op production.
D. Gather data that will be useful |In designing < /stems for the use
of waste thermal energy that results from the conversion of
fuel sources to electrical energy, thus promoting energ>
conserv.it lon and reducing thermal pollution from these w. ste
energy sources.
E. Determine costs of production using these geothermal energy
sources.
Agricuj_turajesU>, pinken)
Qutdoor Studies: Crops will be grown In areas adjacent to Manley
Hot Springs in soils that vary in soil temperature and length of cropping
season.
Variables: A factorial dc n Is planned w. Ing three or four
ropli cates.
A. Soil Heating Treatments (3)
1) Unhoated normal cultivated soil (the soil temperatures in
Interior Alaska average about 13C at the 5cm soil depth).
2) Geothermally disturbed soil selected to be as near 20-?1i°C

as possible.
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pipes placed beneath the soil surface.
B. Plastic mulch treatments (3)
D Mo plastic mulch
2) Black plastic mulch soil covering
3) Clear plastic mulch soil covering
C. Plastic row coverings or cloches (2)
D No row covering
2) Clear polyethylene row covering
D. Crops (8)
Warm season
D Cucumbers
2) Sweetcorn
3) Snapbeans
it) Tomatoes or Peppers
Cool season
5) Peas
6) Broccoli
7 Carrots
8) Lettuce
Data will b— gathered as follow.:
A. Soil tempera ure at i, fi and 12cm on all plots on a daily
basis using thermocouples.
B. Air temperature at I 5, 10 and 20cm above the plots on a
daily basis.

C. Soil reaction (pH) on a weekly basis.

- i-1



D. Soil nutritional status on a weekly basis.
1) Nitrogen
2) Phosphorous
3) Potassium
E. Crop data
1) Number of days to emergency
?) Number of days to crop vaturity (measured by market quality)
3) Quality evaluations
K Yields (total end marketable)
5) Significant morphological data for a specific crop
(example - number of days to anthesls for peppers)
Greenhouse.

In addition to the use of the greenhouse to start plants for the
field studies, there -ill be studies conducted with the objective of
determining varieties ana techniques for the ccitinuous year-round
production of high value crops. These studies arc designed to determine
the proper crops, varieties, scheduling for plantings and techniques for
culture using the supplemental lighted greenhouse and the total controlled
environment system for production.

Variables:
A. Crops (6)
1) Cucumbers
2) Tomatoes
3) Lettuce
a) Icof
b) head (crisp)

k) Radishes
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Data will

A.

5) Green onions

6) Turnips

Lighting (2)

i) Supplemental light with HID lamps to 300 micro-einstelns
(PAR)

2) No supplemental [lighting

Seasonal scheduling (in order to determine 1if proper scheduling

will allow a growerto schedule the mainvegetative growth prior

to the dark part of the year and thereby improveyear-round

production even without supplemental lighting)

D Summer season growth initiatici

2) Fall season growth initiation

3) Spring season growth initiation

be gathered as follows:

Crop data

D Number of days to emergence

2) Number of days to crop maturity

3) Quallty evaluations

D Yields (total and marketable)

5) Significant morphological data for a specific crop
(example - number of days to anthesis for tomatoes)

Temperatures

D Air, daily and nightly

2) Soil, daily and nightly

C02 (daily)

Light measurements (mlcro-elnstclns PAR)



In addition to the other more elaborate statistically designed
studies, preliminary research will be accomplished to determine if
irrigation with hot water will be practicable. Small areas will be
watered with hot water using (1) trickle irrigation, (2) sprinkler
irrigation, and (3) fog irrigation. Data will begathered on soil and
air temperature and on soil moisture content.

Studies will be conducted for three years inorder to achieve adequate

replication.
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Pilgrim Hot Springs Project
(R. B. Porbos)
Background: Pilgrim Springs 1is located .approximately ;.0 miles north

of Home, 1in the southwest corner of the Ocndelebcn (A-6) Quadrangle,

Befof" the arrival of the white man, the Eskimo name for Pilgrim
Springs was Kruzgamepa. During the height of early gold mining .activity,
the Springs served as a resort for residents of Nome, Solom n, Council,
and other mining communities, id vegetables were also raised at the
springs for local markets.

Subsequently, the Catholic Church established a mission school for
native children at Pilgrim Springs which was closed in 19%"?. At present,
the springs a”“c leased from the Catholic Church by C.J. Phillips of
Nome.

Geologic and Geucliemic.il Setting: The Pilgrim River ;.allcy is mam ied

by alluvial fill. Precambrian gnc sses and biotite schists arc exposed

on Hen and Chickens Mountain, four miles north of the springs, and
Cretaceous granitic intrusives cut Precambrian gneisses and schists in the
hills to the south and east (Sainsbury, 197*0. Miller et al. (197?)

have suygestcd that an extension of the Dendelobcti Range front fault

may underlie tfie alluvium of the Pilgrim River Valley, and that Pilgrim
Springs may be related to this fault system.

Serpentine Hot Springs is located approximately TO miles north of
Pilgrim Springs waters, and 1is characterized by high salinity of the
NaC I type (sec table on next paqc). The sal flic character of the Pilgrim
Spring water has aroused speculation on a possible marine origin.

To the northeast, a large lowland area centered on Imuruk lake is

covered by a very young basaltic volcanic field which ranges in age from



Chomic.il
Spring Water

Componen t Pilgrim
Sio02 i00.0
Al 0.0vi
Fe

Ca £30.0
Mg - 1.4
Na h 50.0
K 61.0
tl 4.0
NHA
»c03 30.1
o3

SM3 24.0
cl 3346.0
| AT
Dr

PM 6.75

* parts per mi 11 ion
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Analyses of Pilgrim and Serpentine
(taken from Miller et al.,

1973)

Serpentinc
100.0

0.033

29.0
1480.0

6.4

7.91

Fpm



3.F Lillion yc.if old basal volr.jtiics to very /ome flows wliic.li may have
been erupted as recently .i% 1 lew hunde"ed years ..go (Il.f*. Hopkins,
unpub lished da: l) ;

The larger springs .md ussociated seeps e.urge from channel sands
and silts 1in an abandoned meander 1loop of the Pilgrim iZivei. However,
other seeps and patches of warm ground O0CCUIl 1in the adjacent area as
shown by snow-free ground and bright - <6n vctot ion in winter versus
summer aerial photographs (see "A Geophysical . ecomiaissaner ef Pilgiim
Spring.").

Based on the apparent lack of subsidence and tilting of the mission
buildings (with the exception of damage of uncertain oiigin to the green—
house) «'nd the absence of thermokwrst pits in the cleared lielrls, the
Pilgrim Springs an 1appears to he* fre* of permafrost. Ihe three

dimensional geometry and areal extent it the thawed /one are not known.

Pilgiim Springs as a Potential Geothermal Resource

Although Pilgrim Springs has 1 previous agriiultur.il and resort
history, it has excited more recent interest as .in indii itor of a possible
subsurface geothermal stream (M hot.-water reservoir.

Based on the silica, potass inm-so liam ,md sod ium-p>ta ..iuni-cal ciuit
thermometers (Wnite, 1J/U), (loui nier and 1lue-dr 11, 1370), (lour niei
and Truesd"ll, 19/3". estimate, of the suti-subsiir face rescivoii te pala—
tine of Pilgrim Spring., have ranged from 170" to 13/°C (lill*r et al.,
19/3). Previous estimates of spi inn water flow fates have ranged tT0"
(l to 70 ijal "miti. However, data repot ted i:i this study show
that earliei temperatiwe and llui rea.ureivnts r-ttM B treated with
thitsln due 11 the bi-j*]. pe]. eabi 1ltv 1 1s. ’>url-ip.1].1 vil. av | sail

M1 the =« rtg iif .pi lug a"d cjro .* .wo.



In .in attempt to refin*; previous estimates <f (In" grothen.i.il iviifiiti.il

of P*lgrim Springs, we Applied several cjrophysic.il survey techniques

includi ng:

ey
@)
)
G)

Seismic refroeion profiling
Ccomjgi eiic profiling
Microscisnic background recordings

Surface and subsurface water temperature measurements 1in springs

and seeps

The results of the survey and recommendations for further work are stimmar-

ized below.

)

Shallow subsurface watei tonpera lures in zones of maxi mum upwell-

ing reach 30PC a few inches below the bottom sediment.

( 2 Pilgrim Springs waters are diluted by fixing and convection with

®

9

local ground water, and water temperatures and salinities will

Il.creuje *n the ...asinf m

A 906css3r0 Ft/sec discontinuity 1is located approximately 208

feet below the springs, which 1is believed to be Tertiary sedi—
ments or hydrotherm.i lly-cemented glaclo-f luv*al gravels. The

sedimentary sect! >n, 1if present, may Pe up to I|00 feet thick.

Tertiary sediments, such as those which neon to the northeast,
contain pet*fable rock, units which could make good geothermal

reservoirs; and <4 hydrorh 1mj Ilyeomen ted conglomerate c.u

would offer an interesting target, if it does indeed exist.

The negative magnetic anomaly over the Springs is <0s. a'.i fac—
tor ily explained by 1 /one of hydrothermal leaching along the

conduit system, which Il a Krwel mig."ic tic .- cep til)i 1i*V-



(©)

Q)

Subsurface* spring waters will be more saline ni depth, .inti with

increasing temperature Vi1l constitute a serious corrosion
problem 1in respect to drilling and application engineering.
Although the observation period was dangerously short, the
absence of microscismic activity during the two recording

periods minimizes the probability of vapor phase reservoirs.

Plan_of Research:

)

@

An extended seismic refraction profile should h't completed
which includes deeper penetration and north-south step-outs.
Objectives include the definition of Tertiary rocks versus
hydrothermally-ccmented gravels, and the Nome Group basement

disconlinui ty.

Based on a refined seismic profile, a shallow drilling program

should be initiated wnich will accountish the following objec-

tives:
A drill hn"e which penetrates the 208-foot discontinuity

under Pilgrim Springs. The upper part of the hole will

in water-saturated sand, and effective drilling techniques

will require driving casing ahead of the bit, and up-hole

circulation to remove tho unconsolidated and water-
saturated sediment.

(b) The drilling program should include several halts in

drilling act*vity lo ollow the development of a reasonably

good thcrmoclinc 1in the water column in the cased lu'e,
allow meaningful gradient measurements.
(c) The casing should contain a corrosion resistant plastic

liner.
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©

If shallow (100 feel) subsurface lumpeiMlurus .ippro.ich
100=Ct drilling should be suspended until blow-out
prevention equipment is installed ol the v/c1l hood.
Draw-down and pumping tests should be conducted after
each cycle of down-holc temperature measurements. Tins
is the only method which will supply meaningful flow

rate and capacity data in terms of large-scale geothermal

appli cat lons.

An agricultural experimental program should be aci:vatcd al

Pilgrim Springs which would evaluate the feasibility of the

fol lov/ing:

@

(®)

©
@

Shallow subsurface heating of agricultural plots by
thermal spring water circulated through networks of
plast ic pipe.

Heating of hydroponic and greenhouse facility by thermal
waters from Pilgrim Springs.

Heating of local residences by thermal spring waters.

Desalinization of sprina waters to provide potable water.
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PILGRIM SPRINGS PROJECT

Scheduled Work

Summer_J976/

€y

€)
®

)

®

Seismic refraction and surface geomagnetic survey of area
(Stone, Gedney, Forbes)

Aeromagnetic survey of area (subcontract)

Shallow holes (10G ft.) drilling and thermal gradient
measurements (subcontract)

Exploratory drilling of seismic target, with downhole
temperature, flow rate dnd related measurements (subcontract)

Data evaluation and analysis (Forbes, Stone, Gedney)
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Clear Creek Springs Proiect
(R. B. Forbes)

50cio-Economi ¢ Framewotk of Elim

Background: The village of Elim, which is located anout 15 miles from
Clear Creek Springs,had n population of 1/0 people in I1D70 when it

became a fourth-class city. The population 1is Eskimo, with the exception
of resident Bureau of Indian Affairs school teachers.

Elim was apparently an ancestral Eskimo village prior to the coming
of the white man. A Covenant Church Mission was established in the
village in 191U by 1.E. Ost. Elim received a post office in 1973*

Apparently the Elim people and adjacent villages paid little
attention to Clear Creek Spring, although remnants of hunting camps can
be found in the area.

There 1is no major industry in the village of Elim at present. The
residents make theit living from subsistence hunting and fishing, commer—
cial fishing, trapping, reindeer herding, and a locally owned cooperative
store. Other sources of employment .we mainly government related.

In recent years, the State Rural Development Agency has awarded
Several small grants to the village to perform public works piojects,
which have totaled about $?000 per year in resident wages.

The If)70 census showed the average individual income in flint to be
between $500 and $1000 per annum. At that time, skills possessed by

unemployed villagers im* tailed:

a) grocery clerks ) truck and jitney
Ll diesel mechanics re iml*met herder*.
©) Cat pettierl It) dojct opei itor*,
d) dredge winchmen ) fishe t iti

e) he i*y egu ipmeOt U " let"s



Elim has a council which governs village affair®, including lav/
enforce ont. There are two health Jlids in the village, ™it there is
no sanitation »" I, and no mechanized fire department.

Elim residerw.os ae mostly old log structures of one or two rooms.
There are a few frame houses. Gene ally, the condition of the houses
is poor, arid most ore 1in need of repair.

The only utility system in Elim 1is the Alaska Village Electric
Cooperative power aystem. This system consists of two 50 kw diesel
generators. The peak load in the winter of 1377-73 was 25 kw with an
expected peak for 127*"75 estimated at Mi kw. There are no sewer or
water syste "S.

Organized activities 1in Elim consist of:

a) Boy Scouts
b) “i-ll Club
c) weekly movies
d) Sewirig Circle
e) Covenant Church activities
f) Boy Uace Committee
There are. no cue unity indoor or outdoor recreation facilities.

The TFirv.het ,i] potential of Clear Creek Springs offers interesting
opportunities for if village of Elim. However, careful planning es
necessary to insure that proposed developments and applications are
compatible .ith rhe aisltes and lifestyle of the Elim people. Preliminary
discussions should be held with the villagers to determine what electric
and/or non-elect ric app lic..tlons are best suited to the needl, and desires

of the com unity.
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fwo logic and (iuochomi ca l tting: Tho geologic setting of Clear Creek
Springs has been described by Mi*® et al. as follows:

"Hot springs on either sido of oast-flowing tributary of Clear
Creek. Spring south of tributary has large flow estimated at
several hundred gal/in and 1is about AOO ft above Clear Creek
valley floor. A temperature of 63 c. was measured in 19/0.
Two hot spring areas occur north of tributary. The upper
spring 1is 1inaccessible by helicopter; the lower one has a
smaller flow than the spring to the south and a temperaturc
of 67=C. .Chemical analysis available.

"Springs are in quartz nonzonitc of Darby pluton less than I/A
mi  from contact with Devonian limestone. Plulon-limestone

contact 1is inferred to be major fault (Miller and others,
1972) trendino M.|8<E."

A partial chemical analysis of water from Clear Creek Hot Springs has
been reported by Miller et ol. (1973) (sec table on next page).

According to the Ha-K-Ca geothermometer, tho reservoir temperature
for this spring water is estimated to be 1110c. The springs emerge from
fractures In quartz ".onzonitc, cr.d this setting, along vrith the probable
low reservoir temperature, argues against the presence of large
subsurface geothermal steam reservoirs. However, Clear Creek Springs have
excellent resource potential due to the large (AOO gal/min or greater)
flow rate of one of the springs, and a location which is A00 vertical
feet above the valley fioor.

Plan of Research: The high cost of food, heat and power in Elim, and
the proximity of the village to Clear Creek Springs, constitute an optimum
setting for a village demonstration project, involving the total energy

concept as applied to the most acute energy needs of an isolated arctic

community.

Socio-Economic Assessment
At the outset, the needs and wishes of the Elim people must he

del ined, and a program should he developed which has a reasonable
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probability of answering thuse needs wi llioul disrupting village Ilift*,
os idealized and desired by the residents.

We suggest that a small group of villagers, selected by the Village
Council, be brought to Manley in the early stages of the project, to observe
the pilot studies and cxpciimcnts, and that the details of the Elim-

Clear Creek program be finalized at an El in-lInivcrsi ty of Alaska workshop,

following the Manley visit.

Clear Creek Experiment
Calculations show that a 50 kw binary generating systemcould be
driven by the 1*00 plus gal/min inflow of Clear Creek Springswater. The
outflow tempera“urc would be about 55<C. Considering the flow rate, the
residual energy potential of the water is impressive. A Ji0OO-foot fall to
the valley floor offers an additional hydroelectric “hducement.
The Clear Creek experiment, subject to confcral with the Elim Council,
would 1include the following:
(1) Installation of a 50 kw binary generating system.
(2) Construction of an electric transmission line to Elim.
(3) Possible development of a new community at the Clear Creek
Springs site, utilizing the total energy of the springs, for:
(a) Generation of electricity
(b) Space heating
(c) Controlled agriculture environment

(d) Salmon hatchery operations



CLEAR CREEK PROJECT
Scheduled Work

Sandla Laboratories (ERDA) and the Geophysical Institute have agreed
to conduct joint investigations at Clear Creek Hot Springs. Sandia is
currently developing a thermodynamic working fluid generating system
which could be evaluated at Clear Creek Springs 1in 1976 and/or 1977.

The experiment would also include the generation of additional electricity
via a *r00 ft. fall of outflow water to the valley floor, and the possible
transmission of power to the village of Elim.

Although equipment readiness dates are not yet firm, site evaluation
and selection must proceed during summer 1976, 1if applications engineering
studies are to proceed at the desired rate. Funding 1is requested for
one month"s field work, 1including helicopter support, to conduct the
necessary reconnaissance. The field evaluation will Include:

(1) Water temperature and flow rate measurements.

(2) Geologic and geophysical investigations of the site.

(3) Route surv- ys for possible power transmission and/or hot water

pipelincs.

(M Site selection for generating equipment.

(5) Mixing potential with Clear Creek, In :spcct to possible fish

farming and hatchery operations.

Prior to the field work, a land status search will be conducted, to
answer questions relating to the stewardship of Clear Creek Springs; and
clearance will be sought for the planned experiments.



Preliminary Proposal

For

Wind Power Demonstrations at Selected Alaskan Sites
(Umnak Island, Cold Day, and Kotzebue)

October 1975

Submitted to

Director
Alaska State Energy Office
Anchorage. Alaska <WO01

by

Geophysical Institute*
University of Alaska
Fairbanks, Alaska 99701

eContact: Prof. Tunis Wentink, Jr., 479-7607 or 479-7558
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Early solution of the well known energy problems that beset rural
Alaskans now, and probably for at least several years 1f no actions are
taken, requires positive efforts. Further problem definUion and exploratory
experiments will only prolong the difficulties. Problem solutions using
existing technology should be started soon. However, especially where new,

unconventional, or unfamiliar technology is involved, natural caution calls
for limited but meaningful demonstrations prior to lar"je and costly plant
installations. In brief, FIELD DEMONSTRATIONS OF USEFUL ENERGY-PRODUCING
HARDWARE SHOULD BE STARTED AS QUICKLY AS POSSIBLE.

This is a proposal for necessary (for installation) planning studies
and actual demonstrations of wind power at three different Alaskan locations.
These are included in one project because of cost savings through best use
of personnel and similarity of equipment. The locations are the former Cape
Air Force Base (and also formerly Fort Glenn) on Umnak Island 1in the
Aleutians (referred to below as Umnak), Cold Bay and Kotzebue.

In view of several discussions regarding Alaskan wind power projects
with the Director of the Alaska State Energy Office (ASEO) and the interest
expressed by Governor Hammond, we do not dwell on the motivation for these
tasks. Briefly, the sites were selected because:

1. Umnak 1s a prime site for an important aquaculture (salmon hatchery)

demonstration facility, where the abundant resources of wind and

warm water can be exploited.

2. Cold Bay is an outstanding location for windmill evaluation and
use of the wind-derived energy. It has a large state-owned
airport, using a considerable amount of expensive power. It presents

an opportunity to use an existing distribution grin Tor wind work,
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an important feature for possible future ERDA support. Also
the local utility Northern Power and Engineering Corp.) will
cooperate 1in the project, 1including significant manpower
contributions. Cold Bay is one of the best locations 1in Alaska
for windmill exploitation. The Geophysical Institute has con—
siderable experience in the area, including a close and
continuing cooperative relationship with the U.S. National
Weather Service (First Class Station) at Cold Bay.
C. Kotzebue offers a high visibility location for wind power
demonstrations, since it is a major way-station for much
travel between bush communities, orbetween the bush and
Fairbanks, Anchorage, etc. A deinnnstra(ion at the state-
owned U of A Community College at Kotzebue (CCK) would «.lso
permit energy economies at the CCK and also real-life train—
ing in wind machine utilization, and thus a propagation atnonqg
the villages of windmill use information.
Project Special Features
A major feature of this proposal 1is theexpectation that a private
foundation (lhe KrcsgeFoundation) will supply at least $50,000 as a gift

to the Geophysical Institute for capital equipment (mostly the windmills®).

"These windmills would remain the property of the University of Alaska;

the grant would be specifically to a regular 4-year collene or university.
These would be installed in the locations selected, on an indefinite long—
term “i-cost In n basis. They vould not. X removed, except by mutual
conv™t of the Georhvsit il Institute and the actual user at the selected
Ir‘ca™ . This provise is only to insure proper use for the grantor®s
intended purpose.
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This gift requires the guaranteed support by others to insure satisfactory
completion of the project, and we intend not to re-apply for this gift
until such support (detailed in the budget) 1is assured 1in writing.

However, there are problems in making even parts of the entire project
dependent on Kresge support. These are:

1. The amount Kresge might grant will not cover enough capital equip—

ment for all three sites.

2. Kresge probably will not respond to our new grant application

until 1 July 1976, too late for field implementation until
early 1977.

3. Umnak, and perhaps Cold bay, will not qualify under Kresge®s

condi tions.
These problems ore elaborated on below.

There are not enough funds 1in the expected Kresge grant to supply
windmills and necessary auxiliary equipment for all three sites. At least
two machines will be needed for Kotzebue, and one twice the size (and cost)
for Cold Bay. Also the electric power requirement for the llmnak hatchery
needs to be defined. In any case, one windmill for Umnak 1is the minimum.

Also the ground rules on which our earlier successful application to Kre
was based were that the capital equipment was for native village electrificatior
demonstration and energy use by the villagers. Cold Pay thus does not qualify,
and Umri k Island (excli ,ng Nikolski) has no native settlement now. Nelson
lagoon would qualify, but for the purposes of the State (and TRUA funding)

Cold Bay 1is a better candidate for a demonstration.



Another problem exists 1n basing this proposal on Krcsqge support. While

the probability of the grant is very high (approved once, but then reluct—

antly relinquished by us), we must formally reapply for such a qrant (telcon

to me from Kresge, October 1975). The probability will be increased if we

show in writing the endorsement of the Governor and guaranteed State fiscal

support. Kresge will not entertain an application before 1 January 1976, or

notify us of the result until 1 July 1976. Unless we can order windmills by

about March 1976,their delivery at the field locations will be too late for

installation before spring 1977. We propose that the State of Alarka®s initial

funding be such as to cover the entire project, with the understanung that

the State contribution would probably be decreased eventually by the amount

of the Kresge grant.

Another feature is the combination of the Umnak and Cold Bay activities

initially at Cold Bay. Much planning and preliminary work for an Umnak wind

system can be accomplished at Cold Bay, and money could be saved by doing

this. There 1is no merit 1n installing windmills at Umnak until the actual

hatchery site selection there 1is well defined; possible topographic shield—

ing must be evaluated before wind machines are installed. There 1is no

question that windmills will work on Umnak, but the maximum energy production

can vary considerably with the specific location. Also, the wind machines

should not be operated until personnel (Aleuts or others) are resident, and

so can learn about and monitor machine behavior. However, wind speed surveys

should be started at Umnak as soon as other activity, like geothermal

measurements (temperature, flow rates, etc.),are begun. Soil surveys to

insure satisfactory tower footings should also be made as early as

possible.
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Activity for Umnak
Depends on project details (exact location and energy requirements as
defined by Bill McNeil or others).
1. Survey trip* to establish tower location and footing requirements,
and shelter* facilities.
2. Supervise tower erection and start wind checks (tower to be used
for windmill later). Local labor required.
3. Plan and order wind power system (includes auxiliary equipment).
(a) Machine selection (December 1975?) depends on project
needs and also best kind available; actual choice may
Indicate that firs, erection and testing should be done at
Cold Bay, then moved to Umnak.
4. Supervise and instruct on windmill erection, checking and
routine operation. Local labor required.
5. Write evaluation reports, for project use and for best educational
and useful publicity effects in and out of state government.
Activity for Cold Bay
Depends on availability of wind machines, determined in connection
with other site tasks. Geophysical |Institute personnel will work in close
cooperation with Northern Power and Engineering Company (NPEC) of Anchorage,
the Cold Bay utility.
1. With NPEC advice, design wind power system (with minimal energy
storage capacity) for tie in with the existing electric grid.

2. Order appropriate wind power system (estimated 13 KW rated).

¢All Umnak activity coordinated with Cold Bay task, to save time and money
*For staging and use in wind and power facilities.
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3. In conjunction with NPEC install tower and wind power system.
Local labor used. NPEC will contribute significant manpower
in installation and operation.

4. Continue present D of A cooperative wind behavior program with
National Weather Service facility ot Cold Bay, as these relate
to the actual windmill operation.

5. Investigate specific wind power uses as these may apply to the
State-owned Cold Bay Airport electrical needs, and for extrap—
olation to other Alaskan airports.

6. Write evaluation reports, for project use, and for best
educational and useful publicity effcr*“ in a, | out of s;ate
government. Stress economics of the* wind-produced pu..tr.

Activity for Kofz~hue

This project has been detailed elsewhere for use as a sign“Meant
electricity source for the U of A Kotzebue Community College (KCC).
Considerable planning has been done already. The Kotzebue effort combines
the attractive fe”-jres of cost-savings to the State, high visibility to
native transients through this way-point, and teaching opportunities
through "real-life" operating equipments and short courses at a facility
that 1is directed to education of the rural people.

Initial cost savings for this project may stem from cooperation with
the U of A effort for the actual construction of the KCC 1in early 197f.
Equipment such as for tower footings and erection will be available and
combined logistics also may effect savings.

We would do at Kotzebue:

1. \Vind measurements at site selected (KCC?) to establish vertical

effects, and determine the validity of extrapolation of wind data
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from Kotzebue Airport. (Use a tower intended for a windmill
later.)

Based on results of (1) above, supervise installation of 2 cr

3 windmill systems for demonstration; also use for electric
lighting of KCC facility.

Write evaluation r-ports, etc., as in item () of Umnak activity.
Organize and give short course in windmill technology and use

at KCC, if interest exists.



APPENDIX G

The Alaska Geothermal Resources Act of 1971
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§ 38.05.181

hjgher cash offerin?s than plaintiffs’
bids, the defendants acted .properIK
in determmmgwthat the high cas
bids on those M tracts were th _nJ)-
arent high bids, not plaintiffs’ lids.
elly v. aniarello, Sup. Ct. 08. No.
l7<>5 i(glIYe1 Nos. 1255, 1230), -ISO F.2'1

I{o)ally legislation on stntc oil nnd
gas leases is a matter within the par-
amount jurisdiction of the state. The
conservalion of oil and gas is a mat-
ter within the authority of the stntcs.
1PCS) Op. Att'y Gen., No. C. _

The royalty provisions of a mineral
lensing not are related to conserva-
lion of natural resources. 1909 Op.
Att'y Gen, No. G

Thc United States, under the 10th
nnundment to the Constitution of the
United States, has no authority to
legislate on state royalty provisions
and state oil nnd gas leases. 19G9 Op.
Att'y Gen., No. 6.

Lands § 38.05.181
An 0vrrrid|né1 cross royalty of 2%
of all proceeds from any slate and

federal lands conflicts with the Stntc-
hood Act nnd the province of the
Alaska state legislature. 19G9 Op.
Att'y Gen.,, No. 6.

A 2% overriding gross royalty can-
not apply to a federal lease on” public
hinds within the State of Alaska. 196U
Op. Att'y Gen,, No. C.

A 2% “overriding gross roialty. can-
not apply to a State of Alaska oil nnd
8as lease issued pursuant to AS 38.-
5.180. [fi0 Op. Att'y Gen,, No. C.
~ Cited in Shell Qil Co. v. Fan Amor*
ican Petroleum Corp., 5 Alas. L.L
No. Il, p. 230 (Nov., 19G7).

Allt reference.—Validity of com-
pulsory poling or unitization stat-
¥ or ordinance requiring owners nr
lessees of oil and gas lands to do*
Wlop their holdm?ﬁ as a smPIe .rdl-
"ig unit and the like, Mi ALlt2d <M.

Sec. 38.05.181. Geothermal resources. (a) Purpose. The legisla-

ture finds and declares that

(1) the people of Alaska have an

interest in the development

of the state's geothermal resources potential for

(A)

use in the generation of electrical power that m.v

reduce

the state's dependence on fossil fuel power plants that seriously

pollute the atmosphere in a number of areas;

(8)

the production of geothermal steam that may pr wide cen-

tral heat for urban areas close to geothermal areas;

(€)

the production of valuable minerals nnd other byproducts

associated with geothermal steam and accompanying brines; and

(D) the distillation of fresh water;

(2) the state,

and its division of lands, should exerci-
the exploration for, discovery and production of, geothci,v..d

sources in the public interest to

through the Department of

I"aturnl Resources
's authority to encot rage

re-

(A) encourage maximum econo nic recovery of this potentially

important natural resource nnd prevent its waste;

(B) ensure that the exploration for. and production of,

geo-

thermal resources, and the disposal of wastes from them, are car-
ried on in a way that will safeguard life, health, property, public
welfare and the environment; and

natural, in

(C) preserve the state's

those areas where geothermal resources are or may be found; al-

scenic values especially

though the need to develop new “~urces of energy rapidly is be-

80

G-1



Alaska Statitis S ”B8.05.181

coming ur”~t-nt, ever.v effort also must lie made to protect those
hot springs ami geysers that are among nature’s scenic wonders.

(i>) Lmul curl'll and rrn.writwson, (1) Because of the absence
of detailed geothermal mapping and the limited geochemical, geo
logical or geophysical knowledge of the state’'s geothermal re-
sources that is available, a survey uf geothermal resources shall
he included in the complete geological survey of the state autho-
rized by AS 11.07.020, and a statement of the progress of the geo-
thermal resources survey shall bo contained in the annual report
required by that section.

(2) The classification of known geothermal resources areas,
ntt'h of v hull shall contain at least one well capable of producing
geothermal resources iu commercial quantities, shall be made by
the commissioner upon recommendations ol the director, the state

geologist or the United States Geological Survey under AS *11*
07.0 lu.

Within 125 days after Augtmt 15. 1071, the commissioner
shall publish a statement of all lands which were included within
any known geothermal resources areas on August 15. 1071. Tie
shall jilsu publish from time to time his determination of othci
known gr'dli'Tinal resources areas specifying in each case the date
the lands were included in the area.

Itd i*orS tmte (1473), - The pro- iloil) nml r.b> &f i s-Mlen, kot
ne \S 1<t referred to in  ticn Tepealed. Sec AS SlLus.

(e) Anthmlt)/ (1) Under the provision.* of this s-*tion and
subject tn SS Llm 115 uf tin chapter, where applicable and not
in conflict with this section, the commissioner may issue prospect-
ing pci nits and lease.* for the exploration, discovery, development,
utilization, extraction and removal "1 geothermal resources in or
front state lands administered by him.

(2) Bights to develop and utilize geothermal resources underly-
ing land- owned by the State of Alaska may he acquired solely in
aeeordaiu e with the provisions ol this .section.

i T1 cie-ani -ioner hall preserilie those regulation?In- con-
siders appropriate to carry out the provisions ot this section. |ho
regulations may include, without limitation, provisions for

(A) the prevention of waste,

111) iU .» loprnent and consvi vation of geothermal and other nat-
ural resources,

((') the protection of the public interest,

1;1) assignment, segregation, extension ol terms, relinquish
n .= of leases, development contracts, unitization, pooling, and
drilling agri i meats,
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(la) compensatory royalty agreements, suspension of op-rations
or production, and suspension or reduction of rentals or royalties,

(F) the filing of surety bonds to assure compliance vith the
terms of the lease and to protect surface use and resources,

(G) use of the surface by a lessee or permittee of the lands
embraced in his lease or permit,

(If) the maintenance by the lessee of an active development pro-
pram, and

(1) protection of water quality and other environmental quali-
ties.

(d) EllljlbU|hJ (1) Prospecting permits and leaser under this
section may be issued only to or held by

(A) persons or associations of persons who are citizens of the
United States or who have declared tlnar intention of becoming
citizens, or who are citizens of any country, dependency, colony,
or province, the laws, customs, and regulations of which permit the
grant of similar or lila: privileges to citizens of the United States;

(11) any corporation or corporations organized and existing un-
der and by virtue of the laws of the United Stales or of any state,
territory or the l'istrict of Columbia; or governmental units, in-
cluding, without limitation, municipalities or borough-;

((') any alien person entitled to a prospecting permit or le; =
by virtue of a treaty between the United States and the nation or
county of which tin alien person i> a citizen or subject

(2) Iti every case of joint bidding, the names of all persons,
firms, or corporations interested in a particular joint bid shall be
specified.

(0) Liukl ndHtiiii'triition. t>) Admini-d ration of ILie section
shall be under the principle of multiple use of put lie lands and
resources, and, insofar feasible, shall allow cne\i -deuce of other
permits or |i-a>c of the sa no i.iiuls for deposits oi other minerals
lit.]Jd.. chapter, -m| th existence of permits oi lea-m: i. -owl
under this section doe *c,i preclude other n- of the area-* < v
ered by them. However, operations under otln-r permits or lea-e*
or other Uses may not unreasonably interfere will, or endanger
operations under a permit or lease issued under this section, nor
may operations under permits or leases issued under this see:ion
unreasonably interfere with nr endanger operation- under a per-
mit or I!»use i ord under any other law. This <e tion doI* not
supersede the authority which the head of a state department or
ugi-m-y has wi h iv poet to the thana eioent. protection, and utiliza-
tion of the stat> lands and i-isour e* under In- jori dietion. T tie
tommi siorer may prcscrib by regulation those conditions he
coit-iders mnvsm for tho pi icthm of other n-sourci -.
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(2) If the commissioner determines independently or on advice
of the director, the stale geologist or the United States Geological
Survey that the production, use, or conversion of geothermal steam
is susceptible of producing a valuable byproduct, including com-
mercially dcmineralized water for beneficial uses in accordance
with applicable state water laws the commissioner shall require
substantial beneficial production or use of these byproducts un-
less, in individual circumstances he modifies or waives this re-
quirement in the interest of conservation of natural resource or
for other reasons satisfactory to him. However, the production or
use of those byproducts is subject to the rights of the holders of
preexisting leases, claims, or permits covering the same land or
the same minerals, if any.

(3) For the purpose of properly conserving the natural re-
sources of any geothermal resources areas, or any part of them,
the lessees may unite with each other or with others in collectively
adopting and operating under a cooperative or unit plan of de-
velopment or operation of the geothermal resources lands. The com-
missioner may, with the consent of the holders ol leases involved,
establish, alter, change, and revoke any drilling and production
requirements of these leases, permit apportionment of production,
and may make those regulations with reference to these leases,
with like consent on the part of the lessees, in connection with the
institution and operation of any cooperative or unit plan, as the
commissioner considers necessary or proper to secure the proper
protection of the interests of the state.

(1) Any person engaged in the production of geothermal re-
sources under a lease issued by ihe commissioner may commingle
geothermal resources from any two or more wells without regard
to whether the wells are located on the lands for which the le.. c
was issued or elsewhere. How, .or, the lessee shall install anil
maintain met ts or other measuring devices satisfactory to t'nc
commissioner lo measure the amount of geothermal resources
produced from lands for which leases were issued by the commis-
sioner.

() Stntr Ulml, |imitati0n*, cxclnainna. Leases or permits for
lands withdrawn or acquired in aid of the functions of the De-
partment of Natural Resources may be issued only under those
reasonable terms and conditions that the commissioner may pre-
scribe by regulation to insure adequate utilization of the land or
its waters for the purposes for which they were withdrawn or ac-
quired. However, lenses or permits under this section may not be
issued for

(1) lands administered as state parks, recreation or wilderness
areas, or

42
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(2) lands in a fish hatchery, wildlife refuge, wildlife range,
game range, wildlife management area, waterfowl production
area, or for land acquired or reserved for the protection and con-
servation of fish and wildlife that arc threatened with extinction.

@ Unbiown litml; prospecting permits. (1) subject to the
provisions of (c) of this section, the commissioner shall issue a
prospecting permit to the first qualified applicant under this sec-
tion and those regulations he may prescribe for lands which have
not been classified as known geothermal resources areas, upon the
payment to the commissioner of not less than $1 an acre for each
acre of land included in the permit, in accordance with (k) (1) (C)
of this section. An application for a permit shall be denied if, be-
fore the issuance of the permit, the land is classified or reclassified
as known geothermal resources land under (b) (2) of this section.

(2) A permit gives the permittee the exclusive right for a pe-
riod of three years to prospect for geothermal resources upon land
included within the permit. The commissioner may, in his dis-
cretion, extend the primary term of a permit lor a period not
exceeding two years, except that the combination of the primary
term and extension of a permit may not exceed a total of five
years. The commissioner may amend or terminate a permit issued
by him within the primary term period or within the extension, if
any, with the consent of the permit* n?.

(3) Upon the classification of any of the land included within
a permit issued under this section as known geothermal resources
land areas, the permittee is entitled to a lease for this land The
classification of this land shall be made in accordance with vb) (2)
of this section. The terms of the lease shall include the royalties
nnd other terms contained in (j), <k) and (I) of this section on
the effective date of the lease.

(h)y Knounarms; ti nmx it) If the land to be leased under this
section is within a known geoth< rmal resources area and no pros-
porting permit on it has been issued, this land shall be leased to
the highest responsible qualified bidder und. =this section and those
regulations the commissioner may prescribe fm ,,.tice to the pub-
lic of terms and conditions of the sale, conduct of the sale, receipt
of bid. nnd awarding of the lease, and bidding shall In* bv competi-
tive bid, oral or sealed at the discretion of the commissioner, under
regulations he promulgates, and on the basis of a cash bonus, net
profit, or other single biddable factor.

(2) In leasing land under this section, the mmissioner may
prescribe a development program. In prescribing the program, the
commissioner shall consider all applicable economic factors, in-
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chiding market conditions and the cost of drilling for, producing,
processing and utilizing of geothermal resources.

(1) Conversion of lenses and permitS. (1) Notwithstanding any

other provisions of this section, at any time within 180 days fol-
lowing August 15, 1071,

(A) with respect *o all land which was subject to valid leases
or permits issued under 88 135— 180 of this chapter or to existing
mining claims located on or before August 15. 1071, the lessees
or permittees or claimants or their successo. . in interest who are
qualified to hold geothermal leases may convert their leases or
permits or claims to geothermal leases covering the same land;

(B) where there are conflicting claims, leases, or permits em-
bracing the same land, the person who first was issued a lease
or permit, or who first recorded the mining claim is entitled to
first consideration;

(C) with respect to all land which was, on August 15, 1071, the
subject of applications for leases or permits under US 135— 180 of
this chapter, tho applicants may convert their applications to appli-
cations for geothermal leases having priorities dating from the
time of filing of applications under this chapter.

(2) No person may convert mineral leases or permits, or ap-
plications for them, or mining claims for more than 10,2-10 acres.

(3) The conversion of leases, permits, and mining claims ami
applications for leases and permits shall be accomplished in ac-
cordance with regulations promulgated by the commissioner; no
right to conversion to a geothermal lease accrues to a person under
this section unless the person shows to the "asonable satisfaction
of the commissioner that substantial expenditure* for the explora-
tion, development, or production of geothermal steam or other re-
sources have been made bv the applicant who is seeking conver-
sion, on the land for which a lease is sought or on adjoining, adja-
cent. or nearby federal or state land.

(4) With respect to land within a known geothermal resources
area and which is subject to a right to conversion to a geothermal
lease, the land shall be leased by competitive bidding, except that
the competitive geothermal lease «hall be issued to the person own-
ing the right to conversion to a geothermal lease if he makes pay-
ment of an amount equal to the highest bona fide bid for the com-
petitive geothermal lease, plus the rental for the first year, within
30 days after he receive* written notice from the commissioner of
the amount of the highest bid.

() Arrrn/rr. (1) An application for a prospecting permit or
lease may nut be made for less than 040 acres nor more than 2.5G0
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acres and shall embrace a reasonably compact area. However, a
permit or lease may be issued for a parcel less than 610 acres if
that parcel is isolated from or not contiguous with other parcels
of land available for permit or lease under this section, or if the
land is irregularly subdivided.

(2) Prospecting permits or leases for land beneath lakes and
rivers, and below the mean high tide level of tide and submerged
land, may be issued for not less than CIO acres nor mor<' than
5.700 acres and shall embrace a reasonably compact area, except
that a permit or lease may be issued for a parcel less than 6-10
acres if the parcel is isolated from or not contiguous with other
parcels of land available for permit or lease under this section.

(3) Except as otherwise provided in this section, no person, as*
sociation or corporation may take, hold, own, or control at one
time, whether acquired directly from the commissioner under this
section or otherwise, any direct or indirect interest in state geo-
thermal leases exceeding 25,600 acres, including leases acquired
und< r the provisions of (i) of this section.

(4) At any ti ne after 15 years from August 15, 1971 the com-
missioner, after n’iblir hearings, may increase this maximum hold-
ing by regulations, not to exceed 51,200 acres.

(6) Subject to the other provisions of this section, the permittee
or lessee is entitled to use as much of the surface of the land cov-
ered by his geothermal lease or permit as may be found by the
commissioner to be reasonably necessary ffr the exploration, pro-
duction, utilization, and conservation of geothermal resources.
However, any well drilled for the discovery and production of geo-
thermal resources, which is located within 300 feet of an outer
boundary of the parcel of land on which the well is situated or
within 300 feet of a public road, street or highway dedicated be-
fore the commencement of drilling of the well, is a public nuisance.
Where several contiguous parcels of land in one or different own-
erships arc operated as a single geothermal resources lease or
operating unit, the term “outer boundary" means the outer bound-
try line of the land included in the lease or unit. In determining
the contiguity of any of these parcels of land, no street, road or
alley lying within the lease or unit is considered to interrupt that
contiguity.

(k) ”VyaltiCS nnd frntnlx. (1) Each permit or lease issued un-
der this section shall provide for

(A) a royalty of not less than 10 per cent nor more than 15
per Cent of the gross revenue, exclusive of charges, approved by
the commissioner made or incurred with respect to transmission
or other services or processes, received from the sale of steam,
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brines, from whi. 1 no minerals have been extracted, and associated
gases at the point of delivery to the purchaser of them;

(R) a royalty of not less than two per cent nor more than 10
per cent of the pros* revenue received from the sale of mineral
products or chemical compounds recovered from geothermal lluids
in the first marketable form as to each mineral product or chcmi-
cnl compound for the primary term of the lease;

(C) an annual rental payable in advance of not less than $1 an
ncre or fraction of an acre for each year of a permit or lease.

(2) The royalties specified in this section arc subject to renego-
tiation under (m) of this section based upon recommendations of
the director and the renegotiations arc not limited by the maximum
royalties specified in (1) (A) and (R) of this subsection.

(3) Royalty payments shall be made for all geothermal resources
used by the lessee, but which he does not sell. The value of these
geothermal resources used, but not sold, shall be determined by
the commissioner and set out in the terms of the lease. The com-
missioner shall consider the cost of exploration and production and
the economic value of the resource in terms of its ultimate utiliza-
tion.

(4) Upon request of the commissioner, other state departments
and agencies shall furnish him with any relevant data then in their
possession or knowledge concerning or having bearing upon fair
nnd adequate charges to be made for geothermal steam produced
or to bo produced for conversion to electric power or other pur-
(kiscs. Data given to a department or agency as confidential under
law may not be furnished in a way which identifies or tends to
identify the business entity whose activities are he subject of the
data or the person or persons who furnished the information.

(5) The commissioner independently or upon the advice of the
director, may waive, suspend, or reduce the rental or minimum
royalty for the land included in any permit or lease, or any portion
0T it, and waive, suspend, alter or amend the operating require-
ments contained in |Ihe lease or regulations promulgated under this
section aired ing operaturns of the lease or permit, in the interests
Of conservation, ami to eucouiage the greatest ultimate recovery
0 geothermal resources if he determines that that action is nec-
essary or beneficial to promote development or finds that the per-
mit or Ic; sc cannot be successfully operated under the permit or
lease terms or under the regulations.

(C) If, after the discovery of geothermal resources in commer-
cial quantities, the total royalties due to the state during any
calendar year do not equal or exceed a sum equal to $2 an acre
lor each ncre or fraction of an acre then included in the permit
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or lease, the permittee or the lessee shall, within CO days after the
end of the year, pay whatever sum is necessary to equal u minimum
royalty of $2 an acre.

@ Term of leases. (1) Leases under this section shall he for
a primary term of 10 years. If geothermal resources arc produced
or utilized in commercial quantities within this term, the lease
shall continue for as long as geothermal steam or other byproducts
are produced or utilized in commercial quantities, but the con-
t'nuation may not exceed an additional *10 years.

(2) If, at the end of that 40 years, steam or other geothermal
resources are produced or utilized in commercial quantities and
the land is not needed for other purposes, the lessee has a preferen-
tial right to a renewal of the lease for a second 40-year term in
accordance with the terms and conditions as the commissioner con-
siders appropriate; but in any event a lease may not exceed a
cumulative total of primary and subsequent terms of 99 years.

(3) A lease for land on which, or for which under an approved
cooperative or unit plan of development or operation, actual drill-
ing operations were started before the end of its primary term
and arc being diligently prosecuted at that time shall be extended
for five years and as long thereafter, but not more than 35 years,
as geothermal resources are produced or utilized in commercial
quantities. If at the end of J'*- extended term, steam or other re-
sources are being produced or utilized in commercial quantities
nnd the land is not needed for other purposes, the lessee has a
preferential right to a renewal of the lease for a second term in
accordance with this section and those terms and conditions the
commissioner considers appropriate.

(4) For purposes of (1) of this subsection, production or utili-
zation of geothermal resources in commercial quantities includes
the completion of one or more wells producing or capable of pro-
ducing geothermal resources in commercial quantities and a bona
fide sale of geothermal resources for delivery to or utilization by
a facility or facilities not yet installed but scheduled for installa-
tion not later than 15 years from the date of commencement of
the primary term of the lease.

(5) Leases which have extended by reasons of production, or
which have produced geothermal resources and have been deter-
mined by the commissioner to bo incapable of further commercial
production and utilization of geothermal resources may Ik* further
extended for a period of not more than five years from the date
of that determination but only for as long as one or more valuable
byproducts are produced in commercial quantities. If the byprod-
ucts are leasable under this chapter and the leasehold is primarily
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valuable for He production of thc-e byproducts, the lessee is en-
titled to convert hi'‘lgeothermal |“a«o to a mineral lease under, and
subject to all the terms and conditions of, this chapter upon ap-
plication at any time before expiration of the lease extension by
reason of byproduct production. The lessee is entitled to locate
under the mining laws nil minerals which are not leasable and
which would constitute a bypioduc* if commercial production or
utilization of geothermal resources continued. The lessee in order
to acquire the righ's granted him by this section shall complete
the location of mineral claims v.ithin 90 days after the termination
of t! elease for geothermal resources.

(m) i< met of lease fenns. (1) «km -pt as otherwise
provided, the commissioner may readjust tiie tn.ns and conditions
of any lease issued undoi thi-- <\'h n at not less than 10-year in-

tervals beginning 10 years ullm the date 11egeothermal resources
are produced, as determined by ih" commissioner. Kach lease is-
sued under tlii .section shall pmvide for that readjustment. The

commissioner shall give notice < any propon'd retiiljiistmcat of
terms and condition-, ami, unless ;! le til"-, with, the commis-
sioner objection to the proposed 'eerni  or ivhng'.ia-hes the lease
\ ithin 30 dav., after receipt of *I»* o "he, the Irs-ee conc'nsively
shall lie considered to hnVt apr.i-d to those ttmis and con liMon..
It the le- oe files objections, at *1 i.n ae.tecn:ent can he re;o: I'd be-
tween the commissioner and the h>-ee Within i period of less
than fit* l'iivs, the les may b< leiruinat'd >it! -r party.

(2) The conimis-iorter may leadjust the rentals and royalties

of any geothermal lease isMicd under this .-action at r less than
3U-\ear intervals le-ginning 35 year; alter the d. t "‘thermal
rei'jurce-. are produced, as determined I¥, the comr... oner. In
the eii* of any I'iidju-'uie't rer' tr the rental nor rny.ihy in iy

b iie'ie ed by ni"ie than 5it per cent ovei the rental nr royalty
paid durnp the p*. ,d i p.ri d and in no ev»nt .nay the royalty

» mtite, ., .10’ l,i ,. =i , ' dia- - i* under
Itis re tiip shall provide bn tha* mailnati: «ii The conKi'is.-ioli' =
shall give i.otice of prol.... 1 n;idp.i-Mifiit of rentali and
royalties, and. »ir]e the | - «*; - v.itli the conim’SMnner ohj-v-
tion to the prnpi mu' rentals ai.d loyalties or relinquishes the lea.se
v. *If b 30 .lay.if* r lI'ceipt =1 'he i;""i'e, ihM -r** ¢c-mli-d' h
shall be cot sidci =d to :ia\e .a id 1«< tho e TornH nnd condition*.
li the le-s mid*™* *ji 'Cti' i.. < ' io ,uC 'lent call be ‘mucb*d
D eeveen tjie c* niun -lee * aial ' h ee ey 'hirt a p<riod *f not
h t* o 0 d e tm* a vrimit.' 1by litber party.
it.) e i( 1 1 "»(<s 1In case of tin
a) plit.ltion Im mt o . * ot %= eon' rd wbi h ImS been
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sc!! by the subject to a reservation by the stale of the geo-
thermal resources in them by anyone other than the owner of that
lam.!, the owner has six months from the date of service of notice
on the owner of tho application within which to lilt* his applica-
tn n for a permit or lease. The notice shall be served by the ap-
plicant together with a copy of Ib eapplication. If the owner ex-
ercises his rights and is a qualified person, Ibs? application shall
be granted Imt subject to all ihe other provisions of Hits .eeelion.
If the owner fails to exercise the rights granted by this section,
then the owner’s rights under it shall immediately cease and ti r-
minato and the original applicant shall be permitted to proceed
with his application. If the lands subject t" rin.-rideation are classi-
fied as within a known geothermal resource area, then, af'er the
commissioner has determined tl : highest competitive bid on it
the owner may within 1" days after notification by the commis-
sioner submit a bid identical to the highet acceptable bid, in
which ruse the commissioner shall issue a [a e to the surface land-
owner. If the surface land, v.nei does not fde a bid within that
period of time, the commLsinner may proceed with tb" award of
the bid to other tan the surfacga landowner.

(0) Ttni'inntiuit ol s</WItS or hoars. (1) A permit or lease
may tie terminated by tlie commissioner, les-cc oi permittee only
under the provisions of this section, or uider the tern of ihe
lease or permit or both. |be commissioner shall insert in every
permit or lease issued under this section appropriat « provisions
for its cancellation in accordance with the provisions of this sec-
tion.

(2) The commissioner i*.serves the authority to cancel any
pruspeeting permit or lease upon which a commercially valuable
dep* it of gc thermal resot rces has not been discovered iu paying

quantities iinon failure of the permittee «n .- if (after gil days
written uot.ee and demand for poiTormaiue) in exercise diligence
ai rare iii tin proevut'on M 111, pro ;p< mi i t d<f\el,,pr»'e?it

work in acconlattce with the t<4isji- and coi' btions ol the pci mil «r
ha-.e. After discovery of a commercially valuable deposit ,,f geo.
thermal resources on lands subject to any perm.l or lease = uul
under thin section, the permit or lease may lie forfeited and can-
in le.) only upon failure of the lessee aftoi !)() days written notice
nnd demand to comply with any ol the piovi i"t > of the permit or
le, or of the regulation - applicable to it and in ! r<e jr. tie- date
uf the petmil or lease. However, in the event of a cancidl.itton the
primiltee or |e see under any gent hernial r< .mini* permit 0l leji-e
inn;, retain under the perm ' or loji*c all drillin. or predtn ii ev..Us
;t. to which no ilefa.dt e\i == together with |\ parcel of L.unl sm

rounding each well and tI »igbJs-nf-v ay through tin- !uni Hint*r
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permit or lease, lh;it may be reasonably necessary to enable the
permittee or lessee to drill and operate the retained well or wells.
In the event of the cancellation of a permit or lease the permittee
or lessee has a reasonable time within which to remove all prop,
erty, equipment and facilities owned or used by the permittee or
lessee in connection with operations under the permit or lease.

(3) If there is no well on the leased lands capable of producing
geothermal resources in commercial quantities, the failure to pay
rental on or before the anniversary date terminates the lease by
operation of law. However, whenever the commissioner discovers
that the rental payment due under a lease is paid timely but the
amount of the payment is deficient because of an error or other
reason and the deficiency is nominal, as determined by the com-
missioner under regulations promulgated by him, he shall notify
the lessee of the deficiency and the lease shall not automatically
terminate unless the lessee fails to pay the deficiency within the
period prescribed in the notice. If a lease has been terminated
automatically by operation of law under this paragraph for fail-
ure to pay rental timely and it is shown to the satisfaction of the
commissioner that the failure to pay timely the lease ren'al was
justifiable or not due to a lack of reasonable diligence, he in his
judgment may reinstate the lease if

(A) a petition tor reinstatement, together with the required
rental, is filed with the commissioner, and

(B) no valid lease has been issued alTecting any of the lands in
the terminated lease before the tiling of the petition for reinstate-
ment.

(m) A permit or lease issued undei this section may be as-
signed, transferred, or sublet as provided for by law, or under
regulations promulgated by the commissioner.

(51 The bidder of a geothermal lease or permit at any time may
make and tile in the appropriate land uflicc a written relinquish-
ment or quit claim of all rights under the lease or permit or of
any legal subdivision of the area covered by the lease or permit.
The relinquishment is elective as of the date of its tiling. There-
upon the lessee or permittee is released of all obligations accruing
under the lease or permit with respect to the land relinquished,
but no relinquishment releases the lessee or permittee, or his
surety or bond, from liability for breach of any obligation of the
lease or permit, oiher than an obligation to drill, accrued at the
date of the rciing lishment, or.from the continued obligation, iu
accordance with the applicable lease or permit, terms and regula-
tions.
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(A) to make payment uf all accrued rentals and royalties,

(H) to place all wells on the relinquished lands in condition for
suspension or abandonment, and

(C) to protect or restore substantially the surface and surface
resources.
(G) The commissioner, upon application by the lessee or per-

mittee, may autbori/.e the lessee or permittee to suspend operations
and production on a producing lease or permit and he may, <n his
own motion in the interest of conservation suspend operations on
any lease or permit but in litlnr ease lie may extend the lease
term for the period of any suspension, and he may waive, suspend,
or reduce the rental or royalty required in the lease or permit.

(7) Leases or permits may be terminated by the commissioner
for any violation of the regulations or lease or permit terms, or
of this section after 30 days notice if the violation is not corrected
within the notice period, or in the event the violation is of a nature
that it cannot he corrected within the notice period then if the les-
see or permittee has not started in pood faith within the notice pe-
riod to correct the violate n and tin realtor to proceed diligently to
correct tho violation. The lessee or permittee is entitled to a hear-
ing on the matter of the claimed violation or proposed termination
of lease or permit if request for a hearing is made to the commis-
sioner within the 30-day period after notice. The period for correc-
tion of violation or commencement to correct the violation of regu-
lations or of lease terms or of this section shall be extended to 30
days after the commissioner’s decision after the hearing if the com-
missioner finds that a violation exists.

) Connervation: i>r<rntii>n of waste ami ftollution. (1) A

leases »r permits under this section are subject to the condition
that the lessee or permittee will, in conducting his exploration, de-
velopment and production operations, use ail reasonable precau-
tions to protect the environment and to prevent pollution of the
state's waters and waste of pool hernial resources developed in the
land leased or granted for prospectnip under a permit.

(2) With the approval of the commissioner, a permittee or
lessee may drill special wells, convert producing wells or reactivate
and convert abandoned wells for the sole purpose of reinjecting
geothermal resource* of their residue.

(3) The owner or operator of a geothermal well on land pro-
ducing or reasonably presumed to contain geothermal resources
shall properly construct the well in accordance with methods ap-
proved by the commissioner. The owner or operator shall make
every reasonable elTort to prevent damage to life, health, property
nnd natural resources, to protect the geothermal resource* dc*
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posits from damage or waste, to shut out detrirne. Utl substance*
from underground strata containing water suitable lor irrigation
or domestic, purposes and from surface water suitable for those
purposes, nnd to prevent the infiltration of detrimental substances
into those strata and into surface water.

(-1) The commissioner shall require those tests or remedial work
of the owner or operator of a geothermal well that in his judg-
ment are necessary to prevent damage to life, health, property, and
natural resources, to protect geothermal resources deposits from
damage or waste, or to prevent the pollution of the state’s waters by
the infiltration of detrimental substances into underground or sur-
face water suitable for irrigation or domestic purposes, for the
best interests of the neighboring property owners and the public.
To this end he may request the assistance of the Department of
Environmental Conservation under AS 40.03.

(5) Any act by a lessee or permittee, or by an owner or operator
of a geothermal well, that pollutes the state’s waters in violation
of AS 40.03 shall be punished iu accordance with AS 40.03.760.

(6) Subject to (0)(7) of this section, .eases or permits may be
canceled by the commissioner for any persistent, repeated viola-
tions of the water pollution provisions in AS 46.03. On recommenda-
tion of the director, the commissioner shall request the district
attorney in the judieial district where the alleged violation occurs,
or the attorney general, to bring an action to enjoin the acts pro-
hibited by AS 46.03, or to impose the penalties aulhorir.ed by AS
46.03.760. Nothing in this paragraph precludes the imposition of
both injunctive relief, the criminal penalties, and cancellation of
the lease nr permit, or any combination of these remedies, that the
commissioner or lhe court considers appropriate.

(1) “byproduct” means any mineral or minerals (exclusive
oil, hydrocarbon gas, helium it other hydro, rbon substances)
which ai" eound iu solution or in association wi.h geothermal re-
sources and which have a value of less than 75 per cent of the
value of the geothermal resource or are not, because of quantity,
quality, or technical difficulth-s in extraction and production, of
suiliricnt value to warrant ex .action and production by them-
selves;

(Ji) "commissioner" moans the commissioner of the Department
of Natural Resources;

(3) "department" mentis the Department of Natural Re-
sources;

(4) "director" means the director of ihe division of lands in
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(*») "division" means tin* divirion of lands in the Department
of Natural Resources;

(ID "geothermal resources” means the natural heat of the
earth, the energy, in whatever form, below the surface of the
earth present in, resulting from, or created by. or which may be
extracted from, the natural heat, and nil minerals in solution or
other products obtained from naturally heated fluids, brims, as-
sociated puses art steam, in whatever form, found below the sur-
face of the earth, exclusive of oil, hydrocarbon pas, helium or
other hydrocarbon substances, but including. apieificnily:

(A) all products of geothermal processes, embracing indigenou .
steam, hot water and hot brines;

(I') steam and other ytses, ho* water ami hot brines resulting
from water, gas, or other fluids artificially introduced into geo-
thermal formations;

((’) heat or other associate i energy found in geothermal for-
mations, and

(1> any byproduct derived from them;

(V) "geothermal area” means a surface area which is under-
laid, or reasonably appears, to be underlaid by geothermal re-
sources ;

(K) "known geothermal resources area” means an area it which
*he geology, nearby discoveries, competitive interests, or other iu-
dh is would, iu the opinion of the commissioner, engender a be-
lief in men who are experienced in the subject matter that tho
prospects for extraction of geothermal resources are good enough
to warrant expenditures of n<*ney for that purpose;

(') "lease” means a geothermal I<-asc issued under this sec-
tion ;

(10) “operator" Means any | tmiii (hilling, innirduii.'ng, op-
erating. pumping, or in contn | ol an\ well; "owner" includes "op-
erator” when any ell is operated or has been operated or is about
to he operated by any person other than the oweor; "operator”
includes “owner" when any well is or has been ui about to bo
op rated under the direction of the owner;

(11) "permit" riU" > a prospecting permit issued under this
section;

(12) "person" includes j.ny individual, firm, association, cor-
poration or any other group or combination acting as a unit;

(13) "well" means any ’veil for the discovery of geothermal
i*sources or any well on land producing geothermal resources or
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reasonably presumed to contain geothermal resources, or any spe-
cial well, converted producing well or reactivated or converted
abandoned well employed fur reinjecting geothermal resources or

their residue.

(ry Construction. This section shall operate prospectively and
shall be liberally construed to meet its objectives, and the com-
missioner and director have all the powers necessary to carry out

the purposes of this section.

(s) Short title. This section may be cited as the (Jloothernial Re-
sources Act of 1971. (8 1eh 71 SLA 1971; am § ti enh 101 SLA
1971; am 88 34— 3G ch 71 SLA 1972)

tcvisor's. note (1971).—The mini- IpKo%.. the niucnilmciit substituted
boring, as it appeared in eh. 71, SLA  "AS 1fi,03" for "AS Ifi.05" an.l nub-

1971, of certain provisions in this sec-
tion has been corrected, as follows:

d)(1), (2) and (3) changed to
d){1)(A),” (H) and (C), Trespec*
lively;  (11)(-I) changed to ')(2);
|)(Iy), (2) ‘and (") changed to
| ami (O . respectweI{;

.iigl?)(A(R»’) E]l;lu)i (0) changed to (i)(2
Es and’ (1), resgectively; (h)(wn’
chnnged to (k)(C).

liITift of amendment. — The 1972
ntncndnicnt, in subsection (p)(4),

substituted "Department of Environ-

stilutcd "AS db».0:t,7C0" for "AS 1(1-
05.210"; and in subsection (p)(0),the
amendment substituted "water pollu-
tion provisions in AS .10.03" for
"water pollution control act (AS *0*
of*)" at the end of the first sentence,
stinxtituteil "AS 10.03" for "AS 4(L-
0f>" in the second sentence, substi-
tilted "AS ¢Ifi.03.7CO" for “AS 4{1.05.-
210" in tinil sentence, and substituted
"considers” for "consider” iu the last
-enteme. o

Legislative coinhiitlee report.—For

mental Conservation under AS *K03"

report On ch. 71, SLA 1972 SlICSSB
for . "Department of Health and 355) am 1), see 1972 House Journal,
Social Services under AS 40.05" p. 89s.

in the last sentence; in subsection

Sec. 38.03.182. Royally <m natural resources. Any royalty pro-
vitletl for in 8% 135— 181 of this chapter may be taken iu kind
rather than in money at the discretion of the commissioner if he
determines that the taking in kind would be in the best interest
of the state. (8 1ch 5G SLA 1970; am § 7 ch 71 SLA 1971)

Itcvisor's note (1970%. — In ch. 5(, Legislative committee report.—For
SLA 1970, AS .38.05.182 and 38 05.183 report on ch. 50. SLA 1970 (CSSIt 185

were numbered AS 38.05.302 and 38.- am 11), see 1909 House Journal, p.
05.303, respectively. 571,

Sec. 38.03.183. Sale of royalty products, (a) The sale of any
mineral, including oil and gas, obtained by the state as a royalty
under § 182 of this chapter shall be by competitive bid and the sale
made to the highest responsible bidder, except that competitive
bidding is not required when the commissioner determines that the
best interest of the state does not require it or that no competition
exists.
(b) The commissioner may reject tdl bids if he determines that

because of the amount uf the bids or the lack of responsibility on
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the part of the bidders, the acceptance of the bids would not be in
the best interest of the state.

(c) If the commissioner determines that a sale or other disposal
of royally products is not to be made by competitive bid, he shall
make public, in writing, the specific findings and reasons on ' ich
his determination is based.

(d) Details of bidding shall be established by regulation bj, ihe
commissioner. (8 1ch 5GSLA 1970)

Legislative committee report.—For nm Il), see 19C9 House Journal, p.
report on ch. 56, SLA 1970 FCSSB 185 571

Article 7. Mining Rights.

Section Section

K. (loner."illy 2.10. Lien for perfornumee of annual

ISi0. Qualifications labor o

1I'5. Mining: claims _ a> Lien for annual labor is imle-

200. Changes in locations and pendent of other us
amended notices 210. Labor defined ¢ i 210-

203. Mining leasing of this char r

210. Annual labor 245, Prospecting si'es

21.'u Notice to co-owners to eontrib-  250. Tide and sul merged lands
ute to cost of annual labor or 255 Surface use
improvements and forfeiture  260. (Repealed |

for failure to contribute 265. Abandonment
220. Recording the notice to eontrib-  276. Transfers .
ute and alfidavits 275. Recognition of locations
225. Llenhlol?ebr may perform the an-  280. Definitions
mini labor

Sec. 3S.05.1S5. (lcncrally. (a) The acquisition and continuance
of rights in and todepositson state lands of minerals which on
January 3, 1959, were subject to location under the mining laws
of the United States shall he governed by 88 185— 280 of this
chapter. Nothing in 88 185- 280 of this chapter affects the law
pertaining to the acipiisition of rights to mineral deposits owned
by any other person or government. The director, with the approval
of the commissioner, shall determine those lands from which
mineral deposits may be mined only under lease, and. subject to
the limitations of § 300 of this chapter, those lands which shall lie
closed to mining.

(b) The failure on the part of a mining lessee or a locator
comply strictly with 88 185— 280 of this chapter and regulations
adopted under it does not invalidate his rights if it appears to
the satisfaction of the commissioner that the locator complied as
nearly as possible under the circurnsUnices of the case, and that
no conflicting rights are asserted by any other person. Unless
otherwise provided, the usages and interpretations applicable to
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