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. - OREGON GEOTHERMAL
" PLANNING CONFERENCE

October 2, 1980
Bend, Oregon

REGISTRATION

* Deschutes Room, The Riverhouse o 8:30-9:00

MORNING‘SESSION: Moderator, Debra Justus, 0.I.T. Geoheat Center

* Welcome & Openlgg Remarks : The Oregon ‘
Geothermal Planning Program; David Philbrick,
Oregon Department of Energy o 9:05-9:15

'*'Geothermal Introduction:

= The nature and occurrence of the resource,
and exploration and drilling techniques; \
. Dr. John Lund, O.I.T. Geoheat Center , .~ -9:15-9:35

- Nature and occurrence of the resource in
Oregon, and status of Oregon assessment
. programs; Norm Peterson, Oregon Department
- of Geology & Mineral Industries . v 9:35-9:55

= The legal treatment of geothermal resources o
in Oregon, Kyle Huber, Attorney at Law 7 9:55-10:05

- Questlons & Answers

* Coffee Break - . o - 10:15-10:25

* Geothermal Direct Utiiization &'Economics-

- Pr1ncxp1es and practices for space condition~
ing, industrial processing, agriculture and
aguaculture, and district heating, Paul Lienau,
0.I.T. Geoheat Center 10:25-10:50

- Overview of,direcﬁVutilization economics
for geothermal development and operations; ,
Charles Higbee, 0.I.T. Geocheat Center 10:50-11:10

- Questions & Answers




III.

* Technical & Funding Assistance and Incentives:

The 0.I.T. Geoheat Center Technical
Assistance Program; Paul Lienau, O0.I.T.
Geoheat Center

Funding assistance and incentives;
Eliot Allen, Eliot Allen & Associates, Inc.

- Questions & Answers

LUNCHEON

* Keynote address: Lynn Frank, Director,

Oregon Department of Energy

' AFTERNOON SESSION:

* Geothermal Progress in the Pacific Northwest:

Washington; Dr. Gordon Bloomgquist, Washington
State Energy Office

Idaho; Alex Sifford, Idaho Energy Office

Klamath Falls; Jim Watson, City of Klamath
Falls, Oregon

Lakeview & Mt. Hood/Portland; Carl Petterson,
Northwest Geothermal Corxp.

Oakridge; Dave Waffle, City of Oakridge, Oregon

Questions & Answers

* Coffee Break

* Geothermal Environmental & Land-Use Issues:

Overview of environmental issues;
Dr. Peter Paquet, Oregon Department of Energy

Status of Oregon's environmental quality.
programs; Kent Ashbaker, Oregon Department
of Environmental Quality

Land-use planning issues affecting
geothermal; Eliot Allen and Steve Pfeiffer,
Eliot Allen & Associates, Inc.

Questions & Answers

11:20-11:35

11:35-11:45

12:05-12:55

Moderator, Richard Bowen, Consulting Geologist

1:05-1:20
1:20-1:35

1:35-1:55

1:55-2:15
2:15-2:35

2:45~-2:55

2:55~3:15

3:15-3:30

)
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V.

* State & Federal Geothermal Programsc

Kent Mathiot, Oregon Department of ‘Water
Resources

Tom Notos, Oregon Department of Economlc
Development

Roald Bendlxen, v.s. Department of Energy
Frank Edwards, v. S "Bureau of Land Management
Merle Hofferber,‘U.S. Forest Service

Questions & Anewers

* Adjourn

NO-HOST CASH BAR

3:35-3:45

3:45-3:55

'3:55-4:05

4:05-4:15

4:15-4:25

4:45

4:45-5:30
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3 Ju]y 30, 1980

THE OREGON GEOTHERMAL PLANNING PROGRAM

, Oregon s geothermal resources represent a 1arge portion of the nation's

. total geothermal potent1a1 The State's resources are substantial in
size, widespread in location, and presently in various stages of d1scovery
and utilization. The exploration for, and development of, geothermal is
presently dependent upon a m1xture of eng1neer1ng, econom1c, environmental,
-and legal factors. St :

In response to the State S s1gn1f1cant geothermal energy potential, and
the emerging impediments and incentives for its development, the State

of Oregon has begun a planning program intended to accelerate the
environmentally prudent utilization of geothermal, while conserving the
resource's long-term productivity. The program, which is based upon
preliminary work performed by the Oregon Institute of Technology's Geo-Heat
Center, will be managed by the Oregon Department of Energy, with the
assistance of the Departments of Economic Development, Geology & Mineral
Industries, and Water Resources. Funding support for the program is being
provided by the u. S Department of Energy.

The first six-month phase of the program, beglnn1ng in Ju1y 1980, will
include the following five primary tasks:

RN 1) Coordination of state and local agency projects and- information,
in order to keep geothermal personnel abreast of the rapidly
expanding resource 11terature, resource discoveries, techno]og1ca1
advances, and each agency's projects.

2) Analys1s of resource commercialization impediments and recommendatxons
of 1ncent1ves for accelerating resource ut111zat1on

3) .Lomp11ation and dissemination of Oregon geothermal information,
in order to create public and potential user awareness, and to
: publicize techn1ca1 ass1stance programs and f1nanc1a1 incentives.

4) Resource plann1ng assistance for local governments in order to

: create local expertise and action; including a statewide workshop
, for local officials, and the formulation of two spec1f1c commun1ty
- resource deve]opment plans. : ,




V'Oregon Geotherma] P]ann1ng Program |
" Page 2 ,
July 30, 1980

5) Formulat1on and imp]ementat1on of var1ous statew1de incentives;
emphasis will ‘be given to the recommendations of the Oregon
‘_é]ternate Energy Development Commission and 1ts Geothermal Task
orce : N : L

“More information on the geotherma] p1anning program may be obta1ned from
“the Oregon Department of Energy (Salem, 503-378-4040), or from ODOE's
geothermal plann1ng consultant, 1iot Allen: & Associates, Inc. (Salem, -
503 371-4561)
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FIGURE 2. Schematic mode! of & hydrothermal

-, -y ~ -convection system driven by ‘an
7\ /N, 8 t\\\'\/\_\ underiying young Igneous intrusion
,,,\\\\,v? T4 (moditied from White, 1968).
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Fault-control led systems

Most hydrothermal convection systems are not located In areas where young igneous Intrusions
have been. identifled, Instead, these geothermal systems derive their heat from large vofumes of
rock by deep circulation of water aleng permeable zones, which may be either stratigraphic beds
or networks of faults and fractures (Figure 3), The temperature attained by the water Is pri-
marily dependent upon the megnitude of the regional heat flow and the depth to which the water
clrculates. Recharge fo the downward-clrculating limb of the hydrothermal. convection system may
occur over both mountaln areas and adjacent valleys. The types of fractures and faults couid
differ from those shown In the generalized model of Figure,3; the only requirement Is that the

faults or fractures be permeable enough to fransmit the rising hot water,
)
Fault Zone

G B T I t ot 11

7

7/ : A '
7/ /,/ _ ' - Hot Springs

5 9

HEAT

FIGURE 3, Schematic model of a hydrothermal convection system related to deep clrculation of
. -meteorfc water without the influence of young lgneous Intrusions,
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TABLE |

Summary. of costs, +ime fremes and area covered with various geothermal exploration methods

Geophys fcal !oggtng -

" Method Time Expense Area
.Consulting geologlist < month $200-3400/day Reglonal/detailed
Alrphoto interpretation < month $5/mi2 ($2/kn?) Regional/detalled
Water enalyses month $100-3200/sample Reglohal/defalled
Surface geochemistry month $30/sample Detailed
volatlile geochemistry month $20/sample Detailled
Temperature gradient/heat flow > month $10-$100/¢1 Reglonal/detailed

boreholes : ($30~3300/m)

Electromagnetic ‘methods month $200-81500/11ne Detal led
(3125-3930/11ne km)
Resistivity month $200-31500/1 ine mi Detailed
: * ($125-5930/1line km) '
Magnetics - airborne < month $25/1 ine mi ($15/km) Reglonal
.= ground < month $200/11ne mi ($125/km) Detalted
Seismic = refraction .< month $5000/1ine mi Detalled
3 4 ¥ . ($3000/km)
- reflectlion .< month $5000-510,000/1 ine mli Detailed
' ($3000-$6000/km)
- mtcroear‘rhquakes' 3-6 months $1200/day Reglonal/detal led
Gravity month $30-370 station Reglonal/detalled
Magnetoteliurlcs month’ - $1200-$2000/1 Ine ml
‘ : ($750-$1250/km)
< week $2000-$20,000/hole _Detalted
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DRILLING ' f
TO PITMAN ARM( LINE 2 ;
A
) /
POWER 15 GENERATED 8Y THE ’
ENGINE AND 1S TRANSFERREO
~ TQ THE SPUDDER BEAM VIA GROUND

SAND LINE

SAND REEL
DRILLING |
LNE = Y

ORILLING LINE

SPUDDER BEAWM

PITMAN ARM
POWER TRANSFORM

THE PITMAN ARM. ACTION OF SURFACE
THE PITMAN ARM CAUSES THE

SPUDDER BEAM TO NISE AND

BASIC ELEMENTS
OF CABLE TOOL
DRILLING RIG

GEOTHERMAL RESOURCES COUNCIL
JULY 1979

THE ACTION OF THE BIT BREAKS
ROCK CHIPS FROM THE BOTTOM OF
THE WELL. FOLLOWING A PERIOD
OF DRIt LING, THE ACCUMULATED
ROCK CHIPS MUST BE REMOVED.
THIS 1S ACCOMPLISHED 8Y BAILING
THEM FROM THE WELL; GENERALLY
A FLAT BOTTOM BAILER IS USED
TO REMOVE CUTTINGS DURING THE

DRILLING PHASE AND A DART BOTTOM
BAILER 1S USED FOR GENERAL WELL
CLEANING SERVICE.

FALL IN A REYTHMIC MOTION, CO?;:'D':JECTOR

RAISING AND OROPPING THE,

81T ON THE BOTTOM OF

THE WOLE FROM A MEIGHT OF CEMENT

tTOSFT {6 TOIM ). SURFACE = rLiT BOTTOM NOTE: CUTTINGS ARE 10 AE

f— . TRANSPORTED AWAY FROM
CASING sis BAILER 1ue sire. one waLF OF &
SWIVEL—_W AN - /T ROTTOM STEFL NRUM 15 15FD TOR
 NOTE THAT THE SURFACE CASING "CASING ! o K DA BAILER OM 4 saien ounp sox.
waS BEEN CEMENTED INTO TME LAP “] i
. PTM AT X
CASIG 1 PLACED 18 BENERALLY : APTER BEING PULLED FAOM Tt
SEY BY A GOVERNMENTAL REGU- ﬂRci%tleglON WELL A FLAT BOTTOM BAILEN 15

LATORY AGENCY.

DRILL STEM

R
THE ORILL STEM AND SIT WiLL \\
VARY N LENGTH FROM 10 TO 30 WATER LEVEL— A
FT. AND WILL WEIGH FROM 1000 : M)
3000 L8S. :

TWE SMAPE OF THE ORILL BIT
WILL VARY ACCORDING TO TNE
FORMATION BEING DRILLED.

. ’

DUMPED 8Y PLACING 175 LOWER
"END OVER THE PIN IN THE BAILER
DUMP B0X. & DART BOTTOM BAILER IS
DUMPED BY SIMPLY LOWERING THE
THE BAILER ON ITS DART, THUS
OPENING THE VALVE = NOTE BAILER
VALVE AND DUMP BOX DETANLS.

DETAIL
FLAT
BOTTOM ;
BAILER DETAIL DART
. 80TTOM BAILER
i

NOT TO SCALE

FIGURE 1
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SURFACE CASING
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BLOCKS T

HOOXK
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BASIC ELEMENTS
OF A
ROTARY DRILLING RIG

GEOTHERMAL NESOURCES COuNCR
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THE POWER TO TURN THE DRILL STRING
AND THE DRILL BIT 1S PROVIDED BY THE
ENGINE AND 1S TRANSFERRED TO THE ROTARY
TABLE BY A CHAIN-DRIVEN GEAR, ENERGY
1S TRANSFERPED FROM THE ROTARY TABLE
TO THE DRILL STRING VIA THE KELLY
BUSHING AND THE SQUARE KELLY.

|— MUD HOSE

| —-STAND PIPE
=
b~ KELLY j

DorecTion oF ROTATION

ROTARY TABLE ’ O
|5 xeLLy gyskinG

= -
[T 1e MUD PUMP

SHAKER )
l v TABLE .
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N/

—

MUD TANK

DRILL : / .7
CUTTINGS C f .7

S WASTE SUMP

“ CASING ANNULUS T

$ ORILL PIPE .
i

{

MUD 1S CIRCULATED BY THE MUD PUMP THMROUGH THE
DRILL PIPE STAND PIPE AND THE MUD HOSE INTO TNE DRILL
STRING (XELLY, DRILL MPE & DRILL COLLARSY TO
THE BIT WHERE 1T CARRIES THE DRILL CUTTINGS
BACK UP THE DRILL PIPE + CASING ANNULUS THAOUGH
THE PITCHER MIPPLE, CUTTINGS ARE SEPARATED
FROM THE MUD BY THE SHAXER TABLE., CLEANED
MUD IS STORED N THE MUD TANK TO Bt RE-
CIRCULATED BY THE MUD PUMP,

{—oRiLL coLLar
i
DRILL BIT
{TRI- CONE ROLLER, NOY TO SCALE

FIGURE 2
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‘Geothermal exploration in Oregon, 1979

L

by Joseph F. Ricc:o, ‘Geothermal Specwlzst, and Dennis L. Olmsread Geologist, Oregon Department of Geology -

“and Mineral Industries =

ABSTRACT

Government agencies and university researchers
continued their geothermal research effort in Oregon

during 1979. The Oregon Department of Geology and

Mineral Industries placed emphasis on the evaluation of
Oregon’s low-temperature resource areas and the geo-
thermal potential of the central Cascades.

- Industrial exploration decreased, and no major dis-
coveries were reported.: The major effort by industry

was the drilling of the 10,050-ft well at Ontario, Mal-
- heur County, by Ore-Ida Foods, Inc. During the year,
- the Department issued permits for 201 temperature-

gradient holes less than $00 ft deep and for 35 holes

more than 500 ft deep. chty shallow and 29 deep holes'

were actually drilled.”

INDUSTRY ACTIVITY

Oregon’s deepest geothermal test well (depth
10,050 ft) to date was drilled in Ontario, Matheur Coun- -
“ty (Figure 1), at a cost of $4.8 million, by Ore-Ida” "
Foods, Inc., in conjunction with the U.S. Department *

of Energy (USDOE). The well was spudded on August
19, 1979, by Montgomery Drilling Company of Bakers-
field, California. Temperatures approximating 400°F

were reported from this hole; however, the amount of
geothermal fluid recovered from an initial drill-stem test .. .

was not sufficient in volume to warrant completion of

the well. The hole is currently shut-in, pending further .
geologic  and engmeermg analyscs and addmonal_ Y

tcstmg
“The Eugcne Water and Blectnc Board (EWEB) mn—

tiated and completed the drilling of six temperature- =~
gradient holes in the central Cascades (Figure 2). Max- - -
imum depth of exp!orat:on was 1,960 ft. This undertak-
‘ing was in conjunction with Southland Royalty Com-
pany -and Sunoco Energy Development Company. -
- Funding, in part, was by USDOE. - , :

The remainder.of the exploratxon effort by mdustry

" (Tables 1 and 2) was restricted to the drilling of =~

temperature-gradxcnt holes to depths ranging from 500
to 2,000 ft. Prior to September 1, 1979, -prospect wells

included only those drilled to 500 ft or less. According -

to the present Oregon law relating to geothermal ex-
ploration and development, ‘however, the term “pros-
pect well” includes any geophysical test well, seismic
shot hole, mineral exploration drilling, core drilling, or

OREGON GEOLOGY, VOL. 42, NO. 4, APRIL 1980 " *

" temperature-gradient test well that is less than 2,000 ft

in'depth and is drilled during the prospecting for geo-
thermal resources. This change in the law influenced the
1979 trends shown on the graphs in Figures 3 and 4 and
the data presented in the abstract. -

--Old Maid Flat 1, the geothermal exploratory test

- well drilled on the flanks of Mt. Hood by Northwest
. Geothermal Corporation, is still shut-in. Plans are cur-
. rently being formulated to obtain fluid samples for
:geochemical analyses from several of the potentially

producing aquifers. If these tests prove successful, flow
testing of the well may be consxdered for late summer of

1980

,f Iﬁﬁsiﬂg

*_Acquisition of geothermal leases continued in

/,;'Ore'gon during 1979. The total Federal acreage leased

Figure 1. Ore-Ida Foods, Inc., Well 1, Ontano,

" Malheur County, Oregon.

59




Table 1. Geothermal permits and drilling activity in Oregon, 1979

Permit Total
no. " Operator Well name "Location - depth {ft) . Status
37 Anadarko Production Alvord Valley SW¥ sec. 18 - Location, proposed depth 2,000 ft.
Hole A7 T.338,R.36E.
Harney County
38 Anadarko Production Alvord Valley SEV: sec. 14 - Location, proposed depth 2,000 ft.
Hole A-8 T.33S,R.35E.
: ) ) Harn:y County » :
39  Anadarko Production Alvord Valley NEY sec. 29 - Location, proposed depth 2,000 ft.
. ; Hole A-26 T.348.,R. 4E. : g
40 Anadarko Production Alvord Valley SW¥ sec. 34 S - Location, propesed depth 2,000 ft.
Hole A-31 T.348.,R.34E. S ) )
: ‘ : _ VHameAy County - , ' - ’
41 . .. Anadarko Production Alvord Valley NEY4 sec. 8 - Location, proposed depth 2,000 ft.
R R ‘Hole A-34 - T.35S.,R. 4E.
2 Anadarko Production Alvord Valley SEVe sec. 10 . - Location, proposed depth 2,000 ft.
~ Hole B-56 T.378.,R. 3 E. o : Lo
’ . : Harney County - .
43 Anadarko Production- Alvord Valley SWis sec. 13 . - Location, proposed depth 2,000 ft. -
: Hole B-61 T.37S.,R. 3 E. : : ’ .
Harney County )
44 Anadarko Production Alvord Valley NWY sec. 22 —~  Location, proposed depth 2,000 ft.
Hole B-64 T.37S.,R. 3 E.
Harney County
45 U.S. Geological Survey Newberry Crater 2 SW¥ sec. 31 2,076 Drilling suspended October 1979; will deepen
T.215,R. 13E. to 3,000 ft in 1980. '
» Deschutes County
45 Ore-1da Foods, Inc. Well 1 NEY sec. 3 10,050 Well suspended for monitoring.
T.18 8., R. 47E. .
] : Matheur County ,
47 Ore-1da Foods, Inc. Well 2 SEY% sec. 3 - Drilling postponed pending evaluation of Well
: T.188., R. 47E. No. 1.
v ‘ Matheut County
43 Chevron Resources Neals-Bully Creek  SEW sec. 32 - Location, proposed depth 2,000 ft.
79-2 - T.178.,R. 43 E. o
: ‘ Matheur County
49 Chevron Resources Neals-Bully Creek  SW sec. 33 2,010  Temperature-gradient well.
. S 79-4 T.17S.,R. 43 E, :
L Matheur County )
50 Chevron Resources Neals-Bully Creck  NE sec. 4 - Location, proposed depth 2,000 ft.
‘ ' 79-5 T.18S.,R. 43 E. '
‘ e Matheur County
51 " Chevron Resources Neals-Bully Creek  SEV sec. 8 - Location, proposed depth 2,000 ft.
) Ce 796 . T.18S.,R. 43 E. ,
. Matheur County X . o .
52 Chevron Resources Neals-Bully Creek  NWY sec. 3 - Location, proposed depth 2,000 ft.
97 T.18S.,R. 43 E. ’ ‘
Matheur County .
' 53 Chevron Resources Neals-Bully Creeck ~ NWY sec. 28 - Location, proposed depth 2,000 ft.
79-8 T.175,R. 43 E. o
. Malheur County .
54 Chevron Resources Neals-Bully Creck  NEW sec. 15 1,868 = Temperature-gradient well.
79-10 ' T.18S.,, R. 43 E. - Lo o
- Matheur County ; T _— -
55 Chevron Resources Neals-Bully Creek  NW sec. 9 - Location, proposed depth 2,000 ft.
R : ™-n ' T.18S,R.43E. : ; .
) . Matheur County .
€ i OREGON GEOLOGY, VOL. 42, NO. 4, APRIL 1980
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Table ). -Geothermal permits and -dfilling activity in Oregon, 1979 (continued)

Permit
no.. .

Operater

Well name

. Location.

Total

" depth (ft)

Status

. 57

59,

6l

&

67

69

7

no

74
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" Union Oil Company

 Northwést Natural Gas

- Eugene Water and

' Francana Resources, Inc.

" Union Oil-Company .~

Union Oil Company .

Union Oil Company. - 5

'Union oil Cdmpany

Union Oil Company

‘Union Oil Company i

Union Oil Company

Union Oil Company

Northwest Natural Gas
Northwest Natural Gas -

Electric Board ... »:. -

 Eugene Waterand

E!ectric Board

U.S. Geological Survey

Francana Resouress, Inc.

Eugene Water and
Electric Board :

Eugene Watei' and

" Electric Board

" ‘Brooks Scanlon 7

Pucci Chairlift

' Glass Buttes2
Fish Lake Creek -

. Twin Meadows

Brooks Scanlon -

; Brooks Scanlon 27 -

; BrooksSmnlons"-

Brooks Scanlon 4

.. -Brooks Scanlon §

Brooks Scanion 6 -,

Brooks Scanion 8

‘ “Brooks §canlon 9

~Jet. Highways 26
and3s

Zigzag 1

Still Creek 1 =~ -

Glass Buttes 1

NWY sec. 2

T.24S.,R.11E.

705

Klamat‘hCounty‘f

SWY sec. § .
T.23S.,R.11E.
Klamath County
SWVi gec, 29
T.23S.,R.11E.
Klamath County

NEY sec. 15

550

T.26S.,R. 12E.

Lake County

SWi sec. 36 -
T.26S.,R. 12E.
Lake County .

SWV sec. 32 -

975

1,010

T.25S.,R. 12E. .
" Lake County :

“NEY sec. 12

T. 178, R. 10E.
Deschutes County

SEV sec. 30

T.17S.,R. 11 E.

‘Deschutes County -

NEY sec. 27
T.16S.,R10E.
Deschutes County

‘NEV sec. 30

“T.38,R9E.
Clackamas County -~ .

NWis sec. 14 -
T.3S,R.8E.

965

Clackamas County '

NWV sec. 35
T.3S,R.8E..

NEV: sec. 4
T.13S,R.7E.

SWV4 sec. 6

T.8S.,R.8E.
- Clackamas County -
'SEVesec.T -

T.3S,R.9E.

"+ Clackamas County -
INWVisec. 31
. T.2S,R.BE.
* Lake County -~
TSWlsec. 17
T.238,R.23E.
.. Lake County

SEV sec. 32 -

T 13S,R.7E. -
Clackamas County -

. SE¥ sec. 9

T.12S,R.7E.

. e L B Clackamas County '
Road 075 .. - o

1,837

1,960

. :Clackamas County V_ : |

1,505
2,000

AWnd, tempetaturegradxent well.

Abandoned, temperature-gradient well.

 Will not be drilled.

Will not be drilled.
Abandoned, temperature-gradient well.

Abandoned, temperature-gradient well.

"Will not be drilled.

Abandoned, temperature-gradicnt well.

Abaxidoned; tempcrafuie-gradient well.

* Suspended, temperitm-gradient well.
: Suéﬁended. tcmperamre-gradiéﬁt well;

| Ll.lémrti‘on, tempcfatm-gradignt well..
o Mon. temperature-gradient well '
) ‘Sgs'gended, te:npcraturve-g'xl'laglie.ntﬁwell‘.
To be deepened to aﬁﬁfm_zexy 3,000 ft in
A‘lv’:abndoﬁed,‘ Vtempcri_atlj;re-gradiént well.
: I.;oc;tion. proposed}de‘ﬁm_z,ooo‘ﬁ. :

 Suspended, 'températufe-grédiént well.

Suspended, tempcrature-grédicnt well
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Tgble 1. Geothermal permits and drilling activity in Oregon, 1979 (continued)

Permit Total
no. - Operator Well pame Location - - depth (ft) Status
75 Eugene Water and Poop Creek SEV sec. § 870 Suspended, temperamre-gradieht well.
Electric Board T.7S.,R.8E.
Clackamas County
76 Eugene Water and Cinder Cone NEY: sec. 10 -1,160 Suspended, temperature-gradient well. .
Electric Board T.7S,R.8E.
Clackamas County
m Eugene Water and Tarzan Spring SEY sec. 4 710 - Suspended, temperature-gradient well. .
Electric Board T.7S8.,R.7E. ,
: Clackamas County
78 Eugene Water and Pinhead NEY sec. 35 —  Location, temperature-gradient well.
Electric Board T.7S.,R. 8E.
Clacl;amas County - .
79  Eugene Water and Crescent Creek SEY sec. 13 - Location, temperature-gradient well.
Electric Board ’ T.13S,R.6E.
: Clackamas County
20 Chevron Resources Jordan $5 NWV sec. 9 - Drilling at 2,600 ft, January 1980.
T.18S,,R.43E.
Matheur County
Table 2. Geothermal prospect permits and drilling activity in Oregon, 1979
Permit
no. Operator Issue date Locations Comments and status
38 Phillips Petroleum Company May 1978  Brothers Fault Drilled 17 more 500-ft gradient holes in 1979, continuing
’ ° Zome, Lakeand = the 1978 program.
Harney Counties .
47 Northwest Natural Gas Nov. 1978 Mt. Hood Summit Meadows well drilled to 1,115 ft. Lost Creek well
Clackamas County  drilled to 431 ft. Clear Fork well drilled to 495 ft.
48 Chevron Resources April 1979  Bully Creek Drilled two 500-ft and two 2,000-ft gradient holes.
Matheur County
49  Technology International April 1979  Vale Location, temperature-gradient well.
Malheur County
50 Phillips Petroleum Company July 1979  Lakeview Drilled 24 500-ft gradient holes in 1979.
Harney County
s1 Francana Resources July 1979  Glass Buttes Drilled one hole to 2,000 ft, suspended to monitor
o o Lake County temperature. . : .
52 Chevron Resources July 1979  South Crump Lake Drilled 14 500-ft gradient holes in 1979.
Lake County . .
53 Chevron Resources July 1979  Bully Creck Drilled four 500-ft gradient holes in 1979.
: o Matheur County '
$4  Oregon Department of Geology ~ Aug. 1979 Cascades Drilled eight 500-ft gradient holes in 1979.
and Minera! Industries Clackamas County - e N
85 U.S. Geological Survey Aug. 1979 Mt Hood Drilled two wells in 1979; deepest 1,002 ft.
, . Clackamas County ] . S
56 Republic Geothermal Aug. 1579 Vale a Drilled four wells in 1979; three to depth of 500 ft and one
Maiheur County to 1,500 ft. »
57 Anadarko Production Company  Sept. 1979  Alvord Valley Drilled six 500-ft and one 900-ft gradient holes in 1975
Harney County - o
58 Union Oi! Company Oct. 1979  Alvord Valley Location, temperature-gradient well.
e Harney County _ ‘
59 Eugene Water and * Sept. 1979  Breitenbush Location, temperature-gradient well.
Electric Board Linn County . .
60 Oregon Department of Geology ~ Nov. 1979~ Lakeview Drilled eight 500-ft gradient holes in 1979.
and Mineral Industries ~ Lake County
3] Oregon Department of Geology  Nov. 1979  La Grande " Drilled two 500-ft gradient holes in 1979,
) Union County )

and Mineral Industries
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was a little greater than in 1978. Totals of Federal and
_ State leases in Oregon are shown in Table 3. The acreage

noted for the private leases is an estimate because con-

firmatxon is difficalt.

" Table 3. Geothermal leases in Oregon, 1979

. 1980. - :
S After the Apnl 29 sale, the USBLM will probably

~»+recommend to the U.S. Geological Survey (USGS) that ]
- “those parcels which received no bids at this and several - °
~ previous sales be removed from KGRA classification.

OREGON GEOLOGY, VOL. 42, NO. 4, APRIL 1980

'Type of leases “: Number Acres
Federal - . '
Noncompetitive 113 USBLM* 165,678
o o om0 23 USFS*+ - 38,872
Competitive 21 USBLM* 43,082
' 4 USFS** -5,818°
Applications pending 123 USBLM*
S 368 -USFS*+ :
Total 253,450
State S
Leases active in 1979 SR 8,934
Applxcatlons pendmg - ~ : 3
Private T S R
Leases active in 1979 (est.) 160,000

* U.S. Bureau of Land Management
** U.S. Forest Service -

 There were no U.S. Bureau of Land Management

" (USBLM) lease sales in calendar year 1979. However,
. - four energy companies— Anadarko Production Com-
~ pany, Hunt Oil Company, Intercontinental Energy Cor-

poration, ‘and Union Oil-Company—were successful ..

Alvord, Breitenbush, Crump, and Klamath Falls (Table

- 4), Sixty-two parcels were offered by the Federal

government. Forty-nine parcels received no bids, and

- seven others were withdrawn. The withdrawn parcels

and those that did not receive bids will be re-offered as
part of a geothermal lease sale planned for April 29,

.- bidders on the sale held January 8, 1980, on six parcels °
~ of Federal land in Oregon in the following KGRA’s:

- A sale of parcels in Oregon in the Belknap-Foley -

.Hot Springs, McCredie, and Newberry Caldera KGRA's

is tentatively planned for October 23, 1980, contingent
upon the forwardmg of leasmg recommendatxons bythe

USGS

- ‘Figure 2. Location of temperature-gradient holes

" drilled by Eugene Water and Electric Board and Oregon

Department of Geology and Mineral Industries, 1979. -
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‘Table 4. U.S. Bureau of Land Management KGRA lease sales, January 8, 1980

Parcel - Acreage ~ Area- Company Amount
13 2,280 Alvord Anadarko '$236,367.60

14 2,463 Alvord Anadarko 90,605.33
3. 1,029 Breitenbush Union Oil 10,341.45
39 - 118 Klamath Falls Intercontinental 917.53
0 2,371 Crump Hunt Oil 4,833.35
51 S 2,344 Crump " Hunt Oil 4,828.58

RESEARCH Forty-seven chemical analyses of thermal waters

Low-temperature gebthermal resources

The first phase of the statewide inventory of low-
~ temperature geothermal resources (geothermal waters
with a temperature of 90°C or less) was begun by the
Oregon Department of Geology and Mineral Industries
(DOGAMI) in July 1977 and completed in June 1979.
The inventory consisted of two parts: (1) a2 compilation
of chemical data on thermal springs and wells in
Oregon, and (2) an identification of potential low-
temperature resource areas on the basis of geochemical,
temperature-gradient, heat-flow, geological, and
geophysical data. These studies were funded by
USDOE.

from Oregon springs or wells, based on both field
sampling and literature research, were submitted to the
USGS for inclusion in their GEOTHERM data base.
These data and 142 others by the USGS are included in
Open-File Report 0-79-3, Chemical Analyses of Ther-
mal Springs and Wells in Oregon, authored jointly by
USGS and DOGAMI. The locations of these thermal
springs and wells, as well as others previously identified
by DOGAMI, are shown on the Geological Map Series

.map GMS-10 (1978), which is an update of previously

published Miscellaneous Paper 14, Thermal Springs and
Wells in Oregon (1970). '
During the second part of the study, thirty poten-
tial geothermal-field areas were identified, and pertinent
data about them submitted to the USGS for inclusion in

Figure 3. Geothermal drilling activity in Oregon, 1979.
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Figure 4. Geotherma( prospect drilling actiyity in Oregon, 1979,

the GEOTHERM data base. Of these areas, nine that
are totally in Oregon and three that are partially in

 Oregon-Idaho, Oregon-Nevada, and Oregon-Washing-
ton are favorable for the potential development of low-

temperature geothermal resources and are detailed in
USGS Circular 790, Assessment of Geothermal Re-

 sources of the United States— 1978 (1979). These areas
are Belknap-Foley Hot Springs, Willamette Pass, Craig

Mountain-Cove (La Grande), Glass Buttes, Northern
Harney Basin, Southern Harney Basin, Alvord Desert,

Lakeview, Klamath Falls, Western Snake River Basm,

McDermitt, and Walla Walla,

- Completion of the initial phaée of the low-tempera-' ;:f '
ture study led to two major Department publications in
1979. GMS-11, Preliminary Geothermal Resource Map -~

of Oregon (scale 1:500,000), relates the aforementioned

resource areas to pertinent Plenstoccne-l{oloccne geol-
ogy, geologic structure, heat flow, and thermal springs
“and wells. Special Paper 4, Heat Flow of Oregon, con-
tains extensive newly acquired heat-flow and geother-
mal-gradient “data for the State. These data are pre-

sented on a contour map of heat flow (20 mW/m? inter-
val) at a scale of 1:1,000,000. The text also contains

maps of heat flow and temperatures at a depth of 1 km. -
for 1°x 1° intervals. Histograms and averages of geo-
thermal gradient and heat flow for the various physio--
graphic provinces within the State are also included. -

OREGON GEOLOGY, VOL. 42, NO. 4, APRIL 1980 .

The second phase ot’ the low-temperature study,

_ site evaluation, which commenced in 1979 also through

a USDOE contract, consists, in part, of geologic map-

~ ping by DOGAMI of the Belknap-Foley Hot Springs
‘" area (one 15-minute quadrangle), Willamette Pass area

(two 15-minute quadrangles), Lakeview area (portions
of three 15-minute quadrangles), and Northern and
Southern Harney Basins (four 15-minute quadrangles)
(Figure 5). Mapping is in various stages of completion.
Mapping of the Craig Mountam-Cove (La Grande) area

by Geoscience Research Consultants of Moscow, Idaho,

under contract to DOGAMI, has been completed, and

- results of the study will be published as Special Paper 6
* in 1980. The four 7V:-minute quadrangles covered by
this study include the southwestern portion of the

Grande Ronde Valley and adJaccnt uplands. . y
‘Eight temperature-gradient holes were drilled to a

’maxlmum depth of 400 ft in the Lakeview area (Figures
6 and 7). Thermal waters collected from springs, wells,
‘ and -temperature-gradient holes were analyzed, and -~

chemical data were submitted to USGS for inclusion in
the GEOTHERM data base. v
“The westerly two of the four temperature-gradxent
hoics programmed for the La Grande area were drilled
in 1979 (Figure 8). Chemical analysis of thermal waters
collected from the area’s thermal springs and wells is
urrently under way
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Cascades study

~ The Department, through a USDOE contract, has
initiated a temperature-gradient investigation of the
Western and High Cascades of central Oregon. This

project should be completed in late 1980. Eight holes up

to 500 ft deep (Figure 2) were drilled during 1979; the re-
maining fourteen (not shown on map) are to be drilled
in 1980. Geologic mapping, approximately 1 sq mi in
extent, has been completed at each site drilled.

Also, as part of this overall project, several sub-

contracts to universities have been issued by DOGAMI.

. Richard Couch and Michael Gemperle, - School of

Oceanography, Oregon State University, will initiate
aeromagnetic and gravity measurements in both the
southern and northern Oregon Cascades. Craig White,
Department of Geology, University of Oregon, is com-
piling a stratigraphic, structural, and petrological index
of the Breitenbush 15-minute quadrangle and that area
included in the drainage of the upper portion of the
Molalla ‘River in the northern part of the Mill City
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15-minute quadrangle. The tectonic framework of the
Western Cascades as deduced from paleomagnetic
determination of microplate boundaries is the object of
the research activity conducted by Allan Cox, Depart-
ment of Geophysics, Stanford University. Cyrus Fields,
Department of Geology, Oregon State University, will
identify  fossil hydrothermal systems in the Wcstem
Cascades. -

Fzgure 6. Location of temperature—gradxent holes,
Lakeview area, Oregon.
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Fzgure 7 Hunter Hot Sprmg.s “Geyser, » located north of the city of Lakewew began eruptmg in October 1923
while a well was being drilled at thts' site.

uU.Ss. Geological Survey

As part of the contmumg Mt. Hood geothermal |

assessment program, the USGS has drilled four temper-
ature-gradient holes (Tables 1 and 2) on the south and
west flanks of Mt. Hood to a maximum depth of
2,000 ft. The hole at the base of the Pucci Chairlift

(35S/9E-Tad) is to be deepened to approxlmately

3,000 ft in the summer of 1980.

Detailed field mapping and petrologxcal and mmer-{

alogical studies of selected areas of hydrothermal altera-

‘tion assocmted with active and fossil geothermal
systems in the Western and High Cascades was initiated

by the USGS in 1979 and will continue into 1980.

The July 1979 issue of Oregon Geology (v. 41, no.
7) contains a complete listing of all USGS geothermal
research programs relanng to the Cascade Range of
Oregon.
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Oregon Institute of Technology

The Geo-Heat Utilization Center ‘at OIT reports
that under the Federal technical assistance program the
Center can provide up to 100 hours of free geothermal
consultation. - The program is intended to provide
assistance to persons with little or no experience in geo-
thermics in order to promote the rapxd developmcnt of
geothermal resources. - _

Other studies in which the Center is currently in-
volved include an inventory and study of potential uses
of geothermal resources in Oregon, Washington, 1daho,
Montana, Alaska, and Wyoming; a study for the Bon-
neville Power Administration (BPA) to determine the
potential  for additional production of electricity
through the use of geothermal energy in the BPA service
area; an aquaculture project whereby prawns are raised
in geothermal waters from existing wells on the geo-
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LEGAL AND INSTITUTIONAL FRAMEWORK
FOR GEOTHERMAL DEVELOPMENT
IN OREGON '

Establishing the necessary legal foundation and complying with
applicable laws and regulations are interwoven into almost every
stage of transforming a geothermal project from conceptual plan
to actual utilization. o ‘ T

The following materials outline the general steps necessary to
gain.access to, explore for, develop, distribute, and use geo-
thermal resources from private, local government, state, and
Federal lands in Oregon. Specific details regarding the various
steps of the permitting and approval process can be obtained from
the appropriate Federal, state, and locdl agencies.

At the very outset of the project, comprehensive plans should be
made for timely compliance with applicable laws, regulations, and
permitting procedures, each of which has a different regulatory
processing period, so that development can proceed expeditiously.
In addition, the developer must comply with the laws and regula-
tions not covered in this summary which apply to any business
enterprise with respect to such matters as licenses and permits,
employee relations and safety, operating procedures, taxation,

and so forth. v o ,

OBTAINiNG ACCESS TO GEOTHERMAL RESOURCES

The geothermal developer must identify and secure all resource
rights required for the proposed project. This task is not as
simple as it may appear since geothermal resources are akin to
water, to gases, and to minerals, and the right to the mineral

estate in land may be separated from surface ownership. This

complexity makes it difficult to relate geothermal to other

- established resource categories. Existing water rights, mineral
‘titles, and surface and subsurface estates form an intricate tangle,

and attachment of geothermal rights to one of them will disturb
the rest. o : » :

These concerns are involved, to some extent, whether the proposed
project is to be on private, local government, state, or Federal
lands. 1In any case, a competent title search and ownership
determination is essential to secure the necessary development
rights. It is best to consult a qualified attorney. Additional
information about water rights is set forth in the section on
Production, Distribution, and Use. .
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Private Land

Acoess to private land can be obtained by purchase, lease, permit,
option, or any other mutual agreement with the owner of the

.geothermal resource. In most instances, access to private land

is obtained through a geothermal lease. Leasing terms generally
include length of lease, royalty payments, lease fees, and
stipulations governing exploration and development activities.
This mechanism is often based on oil and gas leasing procedures.

The geothermal developer would be well advised to make satisfactory
-arrangements with all parties interested in the land, including

surface owners and users, owners of the geothermal and other

‘mineral estates, and appropriators of water in the area.

City, County, and Local Special Purvose Government Land

' Essentially the same considerations involved in obtaining access

to private land apply securing geothermal interests in lands of

local governmental entities. Some of these jurisdictions may

prefer to or may be required to use a bidding process, rather than
negotiation, to grant interests in their geothermal resources.

Some mag not be able to grant such interests. Information may be
obtained from executive office of city,county or other local government.

State of Oregon Land

~ The State Land Board, throughrthe Division of State Lands, is
~authorized to issue leases for geothermal resources underlying

state-owned lands. A geothermal resources lease is reguired to
explore, develop, or dispose of any state-owned geothermal resources.
However, casual exploration activities can be carried out before
lease acquisition under a geothermal exploration permit issued by

~ the Division of State lands.

Generally, applications are accepted on a first come, first served

- basis. Leases may be issued by application or public drawing on
-noncompetitive land. The Division administers cash bonus bid

leases on competitive lands classified as a Designated Geothermal
Resource Area based on geologic evidence and/or a producing geo-
thermal well. 4

The applicant is required to submit, W1thin 120 days of filing the
application; a geologist's preliminary survey report and ground
water report, environmental impact report, evidence of compliance
with insurance requirements, corporate surety bond, copies of
permits issued by state or local regulatory agencies, and any other
information required by the Division of State Lands.

There is no 1imitation on maximum lease size or total state
holdings, but leases must cover a minimum of 40 acres. State
geothermal leases are for a term of ten years and so long thereafter
as resources are produced, up to 50 years. There are annual

rental fees until production begins, and royalties are 10% of the
gross value of the resourge produced.

GEOTHERMAL LEGAL & INSTITUTIONAL FRAMEWORK - Page 2
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For additional information contact:

Division of State Lands
- Minerals lLeasing Specialist
1445 State Street

Salem, Oregon 97310

(503) 378-3805

Federal lLand

Surface access and the rights to explore, develop, and use geo-
thermal resources on federal lands are acquired with a geothernial
lease issued by the U.S. Bureau of Land Management (BLM). Limited
exploration inyolving casual-use activities and other preliminary
evaluation operations may be conducted before securing a lease by
obtaining a temporary use permit from the local BLM District
Office or the Forest Supervisor's Office. Casual use refers to
activities such as geologic mapping that are transitory and do

not appreciably disturb the land. ' .

The Bureau of Land Management has primary responsibility for
-issuing leases on all available Federal lands. The U.S. Geological
Survey provides imput with respect to geologic matters and the
environmental impact of geothermal operations. The U.S. Forest
Service also has responsibilities concerning the surface environ-
mental impact of geothermal activities on national forest lands.

The procedure for obtaining a federal geothermal lease depends
upon the competitive interest classification of the land. Lands
may be classified as "Known Geothermal Resource Areas" (KGRA) and
leased on a competitive bid basis. Non-RGRA acreage is offered
through a noncompetitive lease to the first qualified applicant.
In Oregon, about 431,000 acres have been classified as KGRA lands.

Federal geothermal leases cover between 640 and 2,560 acres for

a term of ten years and so long thereafter as resources are pro-
duced, up to 40 years. These time periods may be extended under
certain circumstances. There are annual rental fees until produc-
tion begins, and royalties are between 10% and 15% of the value
of the resource produced. : - : .

For additional information, copies of applicable rules and regu-
lations, and application forms, contact: '

Bureau of Land Managemen
~ . State Office E
- Minerals Leasing Section
729 N.E. Oregon Street
Portland, Oregon 97232
(503) 231~6291
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wells.

U.S. Forest Service U.S. Geological Survey
Regional Office Office of the Area Geothermal
Mineral Leasing Section Supervisor

319 S.W. Pine 345 Middlefield Rd., MS 92
Portland, Oregon 97204 Menlo Park, Calif. 94025

-(503) 221-2877 ' (415) 323-8111

EXPLORATION AND DEVELOPMENT

After obtaining clear title for a particular geothermal resource,
but before initiating any activity, the geothermal developer must
obtain the necessary permits from the appropriate local, state,

and federal regulators. The length of permit application review
time and the number and type of permits required will vary depending
upon the size of the project and the environmental sensitivity of
the area.

The following section describes the general types of permits that
may be required. It is suggested that the developer contact the
local, state, and federal agencies which may have regulatory
authority for a specific project for additional details. The
Oregon Department of Energy also can provide information regarding
permitting requirements for a particular project.

Local Regulation

Conditional land use permits may be required for well drilling
from cities or counties in compliance with local zoning ordinances
and Land Conservation and Development Commission goals and guide-
lines. Contact the local planning department for information
regarding applicable laws and regulations. '

Construction permits and building inspections to insure compliance

with state and local codes should be coordinated through the local
building and safety authorities. 1In addition, leases providing
access to local government lands, or city franchises, may contain
special stipulations with respect to drilling activities.

State‘Régulation,‘

The state regulates well drilling regardless of land ownership.

In Oregon, regulatory responsibilities for geothermal resources

are divided between two state agencies; Department of Geology and’
Mineral Industries (DOGAMI) and Department of Water Resources (DWR).
DOGAMI regulates geothermal prospect and geothermal wells. Shallow
(less than 2,000 feet) low-temperature (under 250°F.) wells are
regulated by DWR, essentially in the same manner as common water

" If the intent is to explore for and produce geothermal fluids with

temperatures of 250°F. or greater, then the necessary permits are

obtained from DOGAMI. The agency issues prospecting permits
which may cover numerous gradient wells 2,000 feet deep or less.

GEOTHERMAL LEGAL & INSTITUTIONAL FRAMEWORK - Page 4
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For more information concerning geothermal wells contact:

Department of Geology & Mineral Industries
1064 state Office Building L
Portland, Oregon 97201

(503) 229-5580

For more information concerning shallow, low-temperature wells
contact the local Watermaster or:

Department of Water Resources
Mill Creek Office Park

Salem, Oregon 97310

(503) 378-3739

A permit may be required from the Department of Envi i
(DEQ) for the disposal of liquid was%es such as driiii%ﬁe%ﬁﬁé,quallty
equipment oils, geothermal fluids, and solid wastes. A permit

also may be required from DEQ .for air emissions, and DEQ '
administers noise regulations. For more information contact:

Department of Environmental Quality
P.0. Box 1760 ,
Portland, Oregon 97207

(503) 229-5696

Other regulations may be applicable in special circumstances, such
as the necessity  to obtain oversize load permits for transporting
large drilling rigs on state highways and county roads.

In addition to the foregoing requirements, for geothermal resource
exploration and development to occur on state land, the Division
of State Lands requires: a proposed testing program, certified
copies of all tests and measurements, legal confirmation of the
vell's primary purpose, design alternatives considered in develop-
ment planning, and measurements of the quality and guantity of
all production. ' Lo

Federal Regulation

When BIM has issued the lease on federal 1ahds, the U.S..Geolbgical

‘Survey assumes primary responsibility for exploration and develop-
ment operations within the federal lease area. The surface managing
‘agency is responsible for all other aspects of the lease. o

Activities related to geothermal resource exploration, development,
production, and utilization are carried out under a Plan of Opera-
tion approved by the USGS. Necessary permits and environmental
reviews are coordinated by the USGS with the exception of permits
required for emissions to the atmosphere and waste disposal which
are issued by the State Department of Environmental Quality. The
developer also must obtain a well drilling permit from the Oregon
Department of Geology and Mineral Industries. Plans of operation
may be submitted sequentially by development phases or in combina-
tion, depending upon project scale and developer's data.

' GEOTHERMAL LEGAL & INSTITUTIONAL FRAMEWORK - Page 5
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Federal agencies, generally the surface management agency and
the USGS, are responsible for the preparation of environmental
documents necessary to satisfy requirements of the National
Environmental Policy Act and state or local environmental laws
for activities conducted on federal land. State and local regu-
lations are applicable to federal lands, but these standards are
generally enforced by federxal agencies. »

PRODUCTION, DISTRIBUTION, AND USE

The roles and jurisdiction of the local and state agencies out-
lined under the preceding section on exploration and development
carry over with respect to production, distribution, and use
activities. Before discussion of additional state and federal

" regulatory reguirements, it is appropriate to consider the impact

of water right laws on geothermal development.

Water Rights

All water from all sources of supply belongs, by law, to the public,
and the right to use water is subject to existing rights and
legislative and administrative withdrawals. Water may be appro-
priated by beneficial use on a first-in time, first-in right basis
in compliance with the provisions of the state water code.

Many legal questions concerning possible conflicts between the
right to use water for geothermal heat extraction and traditional
beneficial uses of water have not been answered. Accordingly, a
geothermal developer should be concerned about the availability
of a water right of sufficient gquantity to satisfy project needs
from the outset and should file an application to appropriate
water with the Department of Water Resources during the initial
planning stages.

Local Regulation

In addition to the areas of local regulation set forth in the

. preceding section, which also apply to production, distribution,

and use, a franchise may be necessary for the operation of an
energy distribution system within an incorporated area, and per-

mission must be obtained for the placement of facilities on

county road and state highway rights-of-way. Easements over
private lands also may be necessary.

~ Oregon has adopted model legislation enabling communities to form

publicly-owned geothermal heating districts to develop and bene-
ficially manage local geothermal resources. Information about
the formation of geothermal heating districts may be obained from
the Oregon Department of Energy. ;
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State Regulation

The Department of Geology and Mineral Industries regulates pro-
duction from and abandonment of geothermal wells as well as such
matters as pooling of geothermal interests. Department of
Environmental Quality (DEQ) standards concerning air and water
quality, noise, and waste disposal- also apply to production,
distribution, and use activities. Division of State Lands super-
vision of production activities on state lands also continues.

Oregon pollcy requires that all geothermal fluids be injected
into the same reservoir from which withdrawn unless it is deter-
mined by the agency responsible for well permitting that disposal
by other means is in the public interest. Legislation outlining
this policy specifically mentions that disposal by other means
includes secondary uses of fluids produced from electrical genera-
tion and direct applications for such uses as plant cooling, and
agricultural, commerclal, or industrial purposes. :

A permit from DEQ is required if pollutants are added to the fluid
prior to dinjection into the same aguifer or if injection into
an aquifer of superior quality will occur. A DEQ permit always

- is required for disposal of geothermal fluids by any method other

than LnJectlon.‘

The Oregon Energy Facllity Siting cOuncil (EFSCL maintains siting
jurisdiction for certain energy facilities on all private, state,
or federally owned lands. Site certificates are required for
certain power plants and pipelines transporting geothermal fluids.
The EFSC has the power to conduct investigations into all aspects
of site selection, designate areas within the state as suitable
or unsuitable for geothermal power plants, and to establish stan-
dards and promulgate rules which must be satisfied in order to
obtain a site certificate.

’
A site certificate authorizes the applicant to construct and
operate a geothermal facility under conditions set forth in the
certificate. The signed certificate binds the state and all
affected political subdivisions to the approval of the site for
construction and operation of the facility. All necessary permits
and licenses must be issued, subject only to the conditions of '

_the site certificates.
1f geothermal energy or electricity is to be dlstributed to other

parties, then the developer may become a public utility subject
to comprehensive regulation by the Public Utility Commissioner
with respect to rates, characteristics of service, operating
procedures, financlal conditlon, and related matters.-

The Department of Commerce promulgates and enforces numerous

- building and safety codes which apply to all facilities including

those that produce, distribute, and use geothermal energy.

. GEOTHERMAL LEGAL & INSTITUTIONAL FRAMEWORK - Page 7
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Federai Regulation

Resource production on'?ederal land is regulated by the U.S.
Geological Survey (USGS) by means of an approved Plan of Produc-

- tion. Before the plan is approved, the applicant must gather

environmental baseline data describing the existing environ-
mental setting for a one-year period, unless the requirement

is waived because the project will have minimal impact. It is
important for the developer to have an early consultation with
the USGS to determine which requirements will apply to a specific
project to facilitate planning of sufficient time and labor
allocation. - : v .

Small scale facilities on federal land are permitted on a céseé
by-case basis by USGS, and environmental evaluations are under-
taken if necessary. Larger facilities, such as electric genera-

‘ting plants, are licensed and reviewed for environmental impact

by the BLM in consultation with USGS. The basic permit for
facility siting covers activities only on the lease area. Trans-

- mission or distribution lines or any other off-lease facility
‘inyolves separate permitting procedures.

GEOTHERMAL LEGAL & INSTITUTIONAL FRAMEWORK - Page 8
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ABSTRACT

e

Man has utilized the natural heat of the earth for centuries. Worldwide direct use of geothermal currently
“amounts to about'7,000 MW¢, as compared to 1,500 MW¢, now being used for the generation of electricity. Since the
~early 1970s, dwindling domestic reservoirs of oil an§ gas, continued price escalation of oll on the world market
and erivironmental concerns associated with ¢oal and nuclear energy have created-a growing interest In the use
_of geothermal energy in the United States. The Department of Energy goals for hydrothermal resource utilization -
in the United States, expressed in barrels of oil equivalent, is 50 to 90 million bbl./yr. by 1985 and 350 to 900
million bbi./yr. by the year 2000. This relatively clean and highly versatile resource is now being used ina
. multitude of diverse applications, e.g., space heating and cooling, vegetable dehydration, agriculture, aqua--
culture llght manufacturing, and other applications requurlng a reiiable and economic source of heat.=

SUMMARY OF UTILlZATlON

The direct use of geothermal resources has been prac-
ticed internationally for centuries. Recorded history
shows uses by Romans, Chinese, Japanese, Turks,
.Icelanders, Central Europeans, and the Maori of New
Zealand for bathing, cooking, and space heating,  To-
day, worldwide, more than 7,000 MW, (thermal) of geo-
thermai energy are used for residentiai and commer-
cial space heating and cooling, agriculture and aqua-
culture, and industrial processing

-

T Space heatlng generally utiiizes temperatures in the

““range of 150° to 212°F, with 100°F being used in some .

- ‘marginal cases and heat pumps extending this range
down to 55°F. The leading user of geothermal energy

_for space heating is Iceland,; where over 50 percent of
‘the country is provided with geothermal heat,” The

" only known cooling is in Rotorua, New Zealand, at the

-international Hotél; however, many other appllcations
, are presently being consldered B

- Typucaily, the agricuiture-related usas utlllze the Tow= .
~ duction and can thus justify deeper wells, longer

. est temperatures, with values from 80° to 180°F being
typical. ‘Use of wastewater has wide applications here,
The amount and types of chemicals and dissolved gas~

_es, such as boron, arsenic, and hydrogen sulphide,
are a major problem for this use, - Heat exchangers and

proper venting of gases may be neceéssary in some cas- "
es to solve this problem. ‘Almost all of the agricultural- - =

related energy utilization is in the Sovlet Union where
_over 5,000 MW, is reported belng used.:

Industrial processing typically requires the hlghest
temperature, uslhg bath steam and superheated wa~
ter. Temperatures up to 300°F are normally desired;

- "been on a-smail scale by individuals.
,springs were utllized and shallow wells could be jus-

B

L however, lower temperatures can be used in some cas-

es, especially for drying of various agricultural
products. Though there are relatively few examples
of industrial processing use of geothermal energy,

- they represent a wide range of applications, from
drying of wool, fish, earth and timber, to pulpand
. paper processing, and to chemical extraction. The two

largest industrial uses are the diatomaceous- earth
drying plant in Iceland and the paper and wood pro-
cesslng plant ln New Zeaiand

Examples of- Current Utlhzation

Tradltionaily, direct use of geothermal energy has
Surface hot -

tified with on-the-spot use or short transmission dis-
tances in uninsulated pipes or channels. However,

at today's prices for development and hardware, the

cost savings of these individual uses are often mar-
ginal. Large-scale use demands require more pro-

transmission distances; more sophistlcated utilization,

;and lower temperatures. .

! f ‘Most of present~day developments involve’ Iarge—scaie
. projects, such as district heating (iceland), green-

house complexes (Hungary), or major industrial use
(New Zealand). Heat exchangers are also becoming
more efficient and better adapted to geothermal use,

“allowing the use of lower-temperature waters and

highly saline fluids.  ‘Heat pumps are extending geo-
thermal development into traditionally nongeothermal
countries, such as France, Austria, and Denmark, as
well as the eastern United States,




Space Conditioning. The most famous space-heating
project in the world is the Reykjavik municipal heating
project, serving about 97 percent of the 113, 000 people
in the caPital city of lceland. At present, a total of
1.0 x 10!

to supply 16,000 homes with space heating. One field
supplies water through two 14-inch and one 28-inch
diameter pipeline over a 12-mile distance. Insulated
storage tanks (6.9 x 10° gallons) are used to meet peak
flows and provide an emergency supply in the event of
breakdown in the system. A fossil fuel-fired peaking
station is used to boost the 176°F water to 230°F during
15 to 20 of the coldest days of the year. The city
is served by 9 pumping stations, distributing fluid

through 200 miles of pipelines. - The entire system pro-

vides 1,840 GW}, per year or 820 MW, (including the
peaking station; Zoega, 1974).

An example of individual home space heating is in. .
Klamath Falls, Oregon, where over 400 wells are used
for space heating),.using waters from 100° to 230°F. The
principal heat-extraction system is the closed-loop
downhole heat exchanger utilizing city water in the loop.
Larger examples of space heating in Kiamath Falls in-
clude the Oregon Institute of Techniology cempus, where
three wells up'to 1,800 feet deep produce up to 450 gpm
of 192°F water and heat approximately 700,000 ft* of
floor space. The gecthermal water is pumped from the
wetl using deep-well turbine pumps and, in most cases,
Is used directly in the heating system for each buuldmg.
The annuai operating cost of the campus system is ap-
proximately $30,000, a savings of almost $250, 000 per
year when compared with the cost of heating with con-
ventional fuel. Other notable uses in the community
include the 311-bed Merle West Medical Center hos~
pital and nursmg home, where the present worth of a
20-year savings due to a geothermal-retrofitted heat-
ing system is over one millioni dollars, and Maywood
Industries, where 118°F water is used for heating a
large manufacturing buitding.

grlculture and Aquaculture. In Hungary, green-
use heatmg is second only to the USSR, with over

13 million ft? being geothermally heated. Many of these
greenhouses are bunlt on rollers, so they can be pulled
from their location by tractors, the ground cultivated
with large equipment, and then the greenhouse returned
.to its location. In addition, to minimize cost, much of
_the bullding/structure pipe-supporting system also
acts as the supply and radiation system for the geo-
thermal fluid. About 60 wells are used for animal hus-
bandry projects,smainly for heating and cleaning of
animal shefters. Priority is given to -agricultural use
of geothermal energy in Hungary, as this increases the
_volume and variety of production.

Some experimental work is being performed with grain,
hay, tobacco, and paprika drying. In these cases, hot
water supphes heat to forced-air heat exchangers and
120° to 140°F air is blown.over the product to be dried.

tn Japan. 'gréenhouses ‘cover about 157,000 ft?, where
a variety of vegetables and flowers are grown. Many
large greenhouses are operated as tropical gardens
for sightseeing purposes. Raising poultry through

gallons of geothermal fluid are used annuaily -

the use of geothermal energy has been a very successful
enterprise. Here, under-the-floor heating is utilized
in sheds where 40, 000 chickens are raised annually.
Another successful business is breeding and raising

‘carp and eels.’ Eels are the most profitable and are

raised in 10-inch diameter by 20-foot long earthenware
pipes. Water in the pipes is held at 73°F by mixing
hot spring water with river water. The adult eels
weigh from 3-1/2 to 5-1/4 ounces, with a total annual
production of 8,400 Ib. - Alligators and crocodiles are
also raised in geothermal water. These reptiles are
being bred purely for sightseeing purposes. In com-
bination with greenhouses offering tropicai flora, al-
ligator farms are offering increasingly large induce-
ments to the locai growth of the tourlst industry.

Excellent examples of greenhouse operation exist in
the United States, the largest being Geo-Products Cor-
poration complex near Susanville, California. Cucum-
bers and tomatoes are grown in a hydroponic system.
Heat is provided to the greenhouses by geothermal flu-

" id.. At present, 30 greenhouses have been construc-

ted, with expansion planned to over 200 units. Chan-

‘nel catfish are raised by Fish Breeders of Idaho near

Buhl, using geothermal water. Using 6,000 gpm of
90°F water .approximately 500 000 Ibs. of fish are
ralsed annually : .

- Industrial Processes. An examp]e of industrial pro-

cessing is the use of geothermal steam for the Tasman
Pulp and Paper Company in New Zealand. Here, from,
100-to 125 MW, {18 tons/hr. steam) of thermal energy
is used for the timber drying, black liquor evapora-
tion, and pulp and ‘paper drying. - The total investment
cost for geothermal is $6.8 million, the majority of
which is for wel development. This arounts to ap-
proximately $70 per KW¢ and will reduce the price of
energy to 70 percent that of conventional fuels for an
annual savings of $1,3 million.  The annual mainte-
nance costs are 2 percent of the capital cost.

In northern lceland, a diatomaceous slurry is dredged
from Lake Myuata. This slurry is transported through
a pipeline and held in storage ponds. The 80 percent
moisture is then removed in large rotary-drum driers
using high-temperature geothermal steam. The plant
produces 27,000 tons of diatomite filteraids per year,
most of which are used in beer processing in Germany.

Two industrial processing uses of geothermal energy
are of note in the United States: Medo-Bel Creamery
in Klamath Falls, where low-temperature fluid is used
for pasteurizing milk, and Geotherma! Food Processors
at Brady Hot Springs, Nevada, where high-tempera-
ture fluid is used for dehydration of onions and other
vegetables. .

" A major direct-thermal project in the U'.S.A.'/, in the

development stage, is the conversion of the Ore-ida

“Foods, Inc., plant located in Ontario, Oregon. The

Ore-lda project involves drilling three production
wells to a depth of 6, 000 feet to obtain 800 gpm at a
temperature of 300°F. The geothermal energy would
replace 55 percent of the energy now supplied by
natural gas and fuel oil for potato processing. -
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A summary of the present worldwide direct use of geo- :

thermal energy Is as follows:

"TABLE 1
Worldwide Direct Use of Geotbermai Energy

Space s o .“ X
R < Heatlng/ Agriculture/ industrial
Country - ‘Cooling ~‘Aquaculture’ . Processes
. : (MW¢) MWy) A(MWy)
iceland - 680 40 50
New Zealand 50 10 150
Japan Tl 10 -30 -8
USSR 120 5,100 - ~ —
Hungary. 300~ 370 =
CMaly L 80 - 5 ~20+
France 105, v 3o - —
Others w10 0 .10 i 8
U S A 75 SRR 1 =5
TOTAL 1,245 .1 75,570 - 235

DOE DIRECT-HMEAT APPLICATIONS PROJECTS

To stimulate development in the direct-heat area, :the
Department of Energy, Division of Geothermal Energy,
issued two Program Opportunity Notices. These so--
licitations are part of DOE's national geothermal en~
ergy program plan, which has as its goal the near-
term commercialization by the private sector of hydro-
thermal resources. .Encouragement Is being given to
the private sector by DOE cost, sharing a portion of

the frontend financial risk In a llmited number. of

demonstration projects. .

The twenty-two projects are a direct result of the Pro-
gram Opportunity Notice solicitations, These projects
will (1) provide visible evidence of the profitability of
various direct-heat applications in a number of geo-

graphlcal regions, (2) obtain technical, economic, in-
stitutional, and environmental data under field opera-
ting conditions that will facilitate decisions on the uti~
lization of geothermal energy by prospective develop~

-ers and users; and (3) demonstrate a variety of types

of applications.

Conservativeiy, the energy savings from the pro]ects .
amount to about one milllon barrels of oil per year on.
stream by 1981, -Location of the' prolects is shown on
Figure 1 and savings on Table 2 : . -

‘TABLE 2

DOE l-lydrothermal Applications Pro]ects h
e Annual Energy Savings :

No.'
Category S Projects BTU/Year
District Heating =~ ... |9 3,478 x 10
_Unit Space Heating L7 3ex 100
‘_Agriculture/Aquaculture a7 890 x 10: )
|ndustriai Process Heating 2 1 635 x 10°

"‘~ 1 Million Bopy :
On-Stream by 1981

. :
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" Figure 1. DOE Cost-Shared Direct-Heat Application Projects.
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The goals of the U.S. Department of Energy for hydro-
thermali resource utilization by 1985 and the year 2000
are shown on Table 3.

TABLE 3
U S Goals for Hydrothermal ‘
‘Resources Utilization -

985 - 2000

3 ,000-4, 000 20 000—“0 600

—l',

Electric Power (MWg)
Direct-Heat Application

. Aa/yr.)* . 0.1-0.2 0.5-2.0
Total Thermal Energy L LT ‘
q/yr) - 70.3-0.5 - 2.0-5.0

Barrels of Oil Equlvalent c : S

(10% bbi, 1yr.) .50-90 350-900

*q/yr. = 10“ BTU/yr
CASE STUDY KLAMATH FALLS GEOTHERMAL
DISTR!CT‘HEATINC PROJECT '

The City of Klamath Falis, Oregon, is constructinga
geothermal district heating project that will supply
314 x 10* BTU/Year (40 MW peak demand) of heat to’
commercial buildings on 54 blocks. ‘Initially, the sys-
tem will heat 14 government buildings (Phase !} in the
downtown area, subsequently expanded to heat 11
btocks (Phase i1), and then to heat the entire Si~block
central business district (Phase 111},

Production wells will be drilled along the east bound-
ary of the city, estimated to supply over 220°F water.
A primary 10-inch diameter insulated steel pipeline,
"placed in a concrete duct, will supply geothermal fluid
to a central heat exchange facility located 4,060 feet
from the production wells. An injection well is located
adjacent to this facility. Two frame and plate heat ex-
changers will provide the necessary load for the initial
14 buildings by means of a closed-loop secondary pipe-

line {5,780 feet) supplying heated water to the build-
ings at'200°F. = This line will consist of buried msula-
ted fiberglass, reinforced plastic pipe. :

Figure 2 shows the district heating distribution network.

The capital costof the project (Phase |} will be $1.4
million, giving an equivalent annual capital, operation,
and maintenance cost over a 20~year period of $150,000.

‘Phase |l cost of geothermal energy is estimated at $2.90

per million BTU, whereas the equivalent annual fossil .
fuel cost is estimated at $9.40 per million BTU.

CONCLUSION

Direct utilization of geothermal energy for spaée and
process heating, for .the most part, utilizes known

. . technology. Basically, hot water is hot water whether

from a boiler or from the earth. The utilization of geo-
thermal energy requires only straightforward engi-
neering progress rather than revolutionary advances
and major scientific discoveries. The technology, re-
liability, economics, and environmental acceptabmty
have been demonstrated throughout the worid.

"'REFERENCES =
Anderson, David -N., and John W, Lund, 1979, Direct

Utilization of Geothermal Energy:.” A Technical Hand-
Book a Geothermal Resources Councul Davns, CA. .

“'Lienau, Paul J oy , and John W Lund eds 1974,

Muitipurpose Use of Geothermal Energy ‘proceedings
of the International Conference on Geothermal Energy
for Industrial, Agricultural, and Commercial-Residen-
tial Uses, Klamath Falls, Oregon Institute of Tech-

nology.

tund, John W., et. al., 1979, Klamath Falls Geother-
mal District Heating, DOE PON EG-77-N-03-1553,

Clty of Klamath Falls, OR.

U.S. Department of Ener'gy, 1979, Direct-Heat Ap-
plication Program Summary: presented at the Geo-

thermal Resources Council Annual Meeting, Reno, NV.

LG SEOTHERMAL TONS., . aNTS

~CONCAETY, Tuwar .-
[ Y
ocrHon egTan

CITY OF M.AMATM AKLS  SREGOW
[N R vkl

Figure 2. .Klamath Falis Distribution Network
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DIRECT HEAT APPLICATIONS
OF GEOTHERMAL ENERGY

Deep fat frying

Evaporation of highly concentrated solutions
Refrigeration by ammonia absorption
Digestion in paper pulp. Kraft process

Heavy water by hydrogen sulphide process
Drying diatomaceous earth

Drying fish meal. Drying timber

Beet sugar processing
Alumina through Bayers process

' Drylnﬁ farm products at 'higli‘taies

Food canning

Evaporation in sugar refining
Extraction of salts by evapontion and

crystallization »
Fresh \nler by distillation

'Drying and curing light aggregate cemem slabs

‘Sallne soluuom lor intravenous ln)ection

Dehydrated potalo processing

Drying organic materials, seaweed, grass,’
vegetables, ete. - v

Wshlng and drying noo!

 Drying s stock ﬁsh

intense deicing opetlm

" Space heating—domeshc. greenbouses
'Mﬂk pasteurization :

‘ ‘llelri;euﬁon by low kmpeulure 7
‘Animal husbandry, space heating, llotbed heating

Manure procasin;, poultry procusins. cheese mfg.

, '_ Pouhry !ntchin;, broodin; Mushroom ;rowing

Soﬂ waunln;

8 ltodegradabon. fermenuﬁons, deidng

ﬂsh !ulchln;/hm\lng
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HEAT EXCHANGER/
CONTROL BLGD.
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X ANCHOR '

2I5T550 CONCRETE TUNNEL
D PUBLIC BUILDING TO BE HEATED

SCALE 1"s 678" (lem = 79 m)

Diagram of the Kiamath Falls hypothetical city heating sys?em.
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‘with the developer through the TA program. State Departments of Geology,

‘Water and Energy have cooperated with the TA program by providing limited
- .services. Information, assistance incentives and funding sources from

; federal. reg1onal ‘and state sources is made available to the developer.

. PROGRAM PROCEDURE

Developers 1nterested in utilizing the TA program may contact program
manager:

Gene Culver, Manager
Technical Assistance Program
Geo-Heat Center :
Oregon Institute of Technology
Klamath Falls, OR 97601

- (503) 882-6321 x267

Requests for assistance will be prioritized based upon proposed im-
plementation dates. Existing fossil fuel users considering conversion to

-geothermal energy will be provided early assistance. Assistance generally

involves the following steps:

1. Energy Audit - An energy audit determines the unnecessary consumption

and loss of energy from a given facility. A developer may be asked to have
an energy audit conducted so that an efficient design of a geothermal system
can be completed by the TA program. Audits can be conducted by utilities

and private firms. US DOE has a schools and hospitals program to provide the
service. Recommendations from the audit will be incorporated into the geo-
thermal design for the facility as well as identifying all energy use so

}that those which can be satisfied by geothermal can be identified.

2. Annual Fossil Fuel COnsumption - Records are necessary on a monthly basis

- .of the fossil fuel and electricity consumed by a facility for the purpose of

comparing and checking energy demands to be calculated for the geothermal
system. :

3.  Weather Data - Annual Degree Days design temperature and correction

factors are necessary for computing annual eneray consumpt1on and peak heating/

cooling loads for space condit1on1ng projects. This data is usually available
from references '

4. Facil1ty Design Details (Existlng) - Exist1ng drawings of fac111ty are
necessary for heat loss calculations and retrofit of mechanical equipment

to geothermal. Ratings of heat production equipment is also desirable.

5. Peak Heating Load - Peak heating load is calculated from thirty-one day

~January average, degree day method and heat loss determinations. Peak load

is necessary for the conceptual design.

6. Geothermal Conceptual -Design - A conceptua] design of the geothermal
system (direct thermal and/or heat pump) is provided the developer based on
peak heating load and heat production (resource temperature and flow). This
results in a schematic and/or flow diagram which includes components such as
production and recharge wells, and the sizing of pumps pipelines, heat
exchangers, etc.




7. Capital Investment - Components, installation, operat1ng and maintenance
‘costs are determined based on item 6 on the preceding page. Larger projects
' w111 be provided a cap1ta1 ‘investment schedule.

8 - Economic Ana]ysis - Energy savings between present fossil fuel and geo-
thermal system will be determined as well as the income from savings to

‘payroff principal (bonds) plus interest for the life of the project.

Site visits are made to'obtain the necessary project data. A final

- report is presented to the developer with an explanation of the results and

, Ew;possible follow up contacts to determine how the project is progressing.

PROGRAM UTILIZATION

During the‘past year 61 projects and 316 information requests have been
processed through the technical assistance program. A project being defined
as a request for assxstance that requires considerable effort, more than

~ one or two days.

If all projects were carried to completion, the resulting geothermal
energy on line would be approximately equivalent to 4,457,000 gal. of fuel oil
saved per year. We are fairly certain that all will not be completed, in
fact some are not economica]ly Just1f1ab1e and should not be completed.

Representative proaects in Oreoon rece1v1ng assistance dur1ng the past year

include:
__§itg_ _Use_ Resource Temp.
‘1. Government Camp ' Spacev& water heat ‘ 70%F
2. Klamath Falls 12 home district - - 190°%F
3. Klamath Falls Apartments ‘150°F
4. Klamath Falls  Arport ?
5. Klamath Falls 120 home HUD proaect ,, 220°F
6. Klamath Falls | PR Aquacu1ture "s' ' ~ 190°F
-7. Klamath Falls S Sludge heating p ~170°%F
8. Klamath Falls County Shops o 118°F
9. Kiamath Falls ~  Alcohol Rehabilitation Ctr  80°F
10. LaGrande |  Mospital - 62°F
11. LaGrande = Alcohol Plant T 180°F
12. Lakeview ~ Alcohol Plant 140°F




'  13 Lakeéiewv ‘_a | Aqﬁacu]ture L ?.
RIS Lakeview i City Pl 2
s Oakridge b  District Heating | 160%F
16. Pend]eton ‘fé i | "~ College, spéte heat ~ 65°F
7ovale: District Heat 2200F
8. Valg} : A L§ ' }: ~ Mushroom - ,. ZZO?F'

- 19. vale Alcohol Plant | B 150°F

g
7

, During the"ﬁast year; of the Gl‘proaeéts, space and domestic watér
 heating involved 38 projects, agriculture/aquacu]ture 3, and process
heating 10 projects ,

'f'éi
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A.

FEDERAL PROGRAMS

GEOTHERMAL

FUNDING OPPORTUNITIES

1.

U.S. Department of Energy

2.

'Uéer-Coupled Drilling Program: . Cost-sharing for exploration

and confirmation drilling and testing; minimum DOE cost share
20%, maximum 90%; solicitations tentatively scheduled every
9-12 months.

Contact: User-Coupled Drilling Program
. USDOE . y
550 .2nd Street
Idaho Falls, Idaho 83401
298*526-1669

Institutional Buildings Program: Cost-sharing for schools,
hospitals, local governments, and public.care facilities, to
conduct conservation studies and 1mp1ement~cap1tal improvement
projects. -

231 E. 400 South i
Salt Lake City, UT 84111 3

Contact: ] Utah Energy Office |
|
. (801) 533-5424

Appropriéte TecﬁnoibgyrGrant Progfam:" Small grants (maximum

$50,000) for energy conservation and renewable resource
development; available to individuals, businesses, and local
governments, next cycle, January-May, 1981.

Contact: | Utah Energy Office
] | 231 £. 400 South -
"salt Lake City, Ut 84111
(801) 533-5424 -

- b

Geothermal Loan Guarantee Program: Offersiloén guarantees for

up .to 75% of project costs.

Contact: Geothermal Loan Guarantee Program
USDOE
1333 Broadway
~ oakland, california 97612
415-273-7151

Program Solicitations: Intermittent solicitations for research
and development (PRDA's), demonstration (PON's), and other
geothermal activities.
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Contact: USDOE

1333 Broadway
Oakland, California 97612
415-273~-7151

Unsolicited Proposals: USDOE considers unsolicited proposals
for certain program needs.

Contact: Division of Geothermal Resource Management

USDOE ‘

12th and Pennsylvania N.W.
Washington, D.C. 20461
'202-633-8106

OR

Geothermal Officker

USDOE, Room 1910

915 Second Avenue

Seattle, Washington 98174
206-442-2820

Synthetic Fuels: Several programs4with geothermal applicability.

Contact: USDOE Headquarters

2. U.S. Department of Housing & Urban Development

a.

C.

USDOE/HUD District Heating Initiatives HUD sponsored, four-

phase promotion of district heating. Phases include: feasibility
studies ($1 million available Oct. 15), conceptual design

($2.8 million available Jan.), final design, and comstruction.

Contact: _Community Planning & Development

- HUD
Salt Lake City, UT 84111
524-5240 ‘
Community Development Block Grants: 100% grants for housing
and public facilityzimp:ovements;'préapplication deadline Nov. 17.

Contact: Community Planning & Development
. R 4HUD N A ‘7" .
520 S.W. 6th
. Portland, Oregon
' 603-221-2601

Urban Development Action Grants: Cost-shared public-private
projects to stimulate employment in and revitalization of
blighted areas; city must be ruled eligible by HUD criteria.

3
§
§
i
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]
Contact: / ;g? - : & Development

B03es T fﬁiﬁ~q@84111i

. R c B : ':,";‘:% r«, h R
3. U.S. Economic Development Administrationv

a. Public Wbrks_&iDevelopment Facilities: Cést-shared grants
(50-80% federal) for public and non-profit organizations for
industrial and related facilities..

Contact: | Economic Development Administration
1 125 S. State
i Salt Lake City, UT 84111
- (801) 524-5119 /

b. Business Development lLoans: Direct loans and guarantees for
employment or facility expansion. .

contact Economic Development Administration
| 125 S. State A
. Salt Lake City, UT 84111
(801) 524-5119

c. Local Publié Works (LPW) Round 3: ?

- Contact: Economic Development Administration
: : i 125 S, State : A
. Salt Lake c1ty. UT 84111
(801) 524-5119 . - -

£

4. U.S. Farmers Home Administration

a. communlty’Facility Loans: Insured loans for cities with less
than 10,000 population for essential commgmity facilities.

Contact.iFarmers Home Administration’ §_
1125 S. State S
| Salt Lake City, UT 84111 ! i
4(801) 524-5027

b. Business & Indusérialibevelopmeht'Grants &‘Loans:; Assistance
for economic development projects in rural'areas.

. Contact: jFarmens Home Adninistration
- |125.8, State
fSalt Lake City. UT 84111
(801) 524-5027 _

5 - W) " | | ' ’




B.

C.

REGIONAL PROGRAMS

1.

Pacific Northwest Regional Commission

Several geothermal studies and demonstrations previously funded.

Contact: PNRC
Oregon Program Coordinator
160 State Capitol
Salem, Oregon ‘97310
503-378-3457

STATE PROGRAMS

1.

2.

Oregon Department of Energy

a. Small Grants: Several small geothermal feasibility studies
have previously been funded.

Contact: Geothermal Specialist

ODOE
Labor & Industries Building
Salem, Oregon 97310

503-378-4040

b. Energy Loan Program: Low-interest loans for individuals,
small businesses, and public agencies for alternate energy
projects producing heat, electricity, or substitute fuel;
available January, 1981.

Contact: Energy Loan Program

ODOCE
Labor & Industries Building
Salem, Oregon 97310

503-378-4040

Oregon Department of Economic Development

a. Industrial Revenue Development Bonds: Available for financing
the construction of geothermal industrial applications.

Contact: Industrial Development Section
Dept. of Economic Development
Executive Building
Salem, Oregon 97310
503-373-1200
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l.

EXISTING
GEOTHERMAL FINANCIAL

INCENTIVES

Federal

Residential income tax credit for geothermal installation; 40%
of geothermal cost up to & maximum credit of $4,000.

Businesses are eligible for a 15% energy investment tax credit
in addition to the regular 10% investment credit.

Intangible drilling costs and depletion allowance are allowable

. for private geothermal projects.

 STATE OF OREGON

l.

207

Personal income tax credit of 25 percent of the cost of an individual

residential geothermal system, up to a maxlmum $1,000 credit per
dwelling.

Personal income tax credit of 25 pexcent of the cost of connecting
a residence to a geothermal district heating service, up to a
maximum $1,000 credit per dwelling.

Business income tax credit of 35 percent of the cost of an individual
busxness geothermal system, claimed over a five-year period.

The enhanced value of property due to the installation of geothermal}
systems is specifically exempted from ad valorem taxation.

‘The state veterans home loan program will loan up to $3,000 over

the maximum otherwise allowable for the installation of a residential
geothermal system.

5«»7‘?
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KLAMATH FALLS GEOTHERMAL DISTRICT HEATING

The following is a summary of the conceptual design report and the

- proposed geothermal heating district project awarded to the City of
Klamath Falls under PON EG-77-N-03-1553 to the City of Klamath Falls,
Oregon to design, construct and initiate operation of a geothermal
space heating district. The district utilization project is for a

City owned and operated system serving 14 city, county, state and
federal office buildings. The project is essentially broken down -
into three phases which include establishment of wells, construction
of a distribution line and the retrofiting of the existing buildings.

The production arez to produce the geothermal waters for the heating

of the district is to be in the vicinity of the O0ld Fort Road area
which is further described in the conceptual design report. The
production area is located. within the second largest KGRA, as reported °
by the U. S. Geological Survey. The project will involve two production
wells of approximately 1,000' deep with an estimated production of

500 gallons per minute~each. The anticipated’ temperature from the
production wells is 220°F and the required flow for the 14 buildings is
768 gallons _per minute. The estimated peak load for the 14 biildings is
15.326 x 10® BTU per hour.

Each production well will be outfitted with a 75 h.p. turbine pump

-with variable speed drive. Each well and pump will be énclosed by.a

10' x 10' well head building. The geothermal waters will be transported
4,060' to the vicinity of the County Museum and the City Fire Station.
The geothermal waters will be transported by single 8" diameter steel
pipe with urethane wrap insulation ‘and placed in a concrete tunnel.

The tunnel will be 58" x 38". The tunnel will be installed in 10°'
sections with removable tops for easy maintenance and future expansion.
The tunnel will be placed in existing public rights-of-way and, where-
ever possible, will become a part of the sidewalk surface that currently
exists. : . :

At the end of the geothermal line a centralized heat exchanger building
30" x 40" will be used to house two plate heat exchangers. The two plate
~ heat exchangers will then transfer the heat from the geothermal line

to a closed loop domestic water line. In addition to the two heat ex-
changers; a heat exchange building w111 include two vertical turbine
circulation pumps of 50 h.p. capable of pumping 400 gallons per minute
each. To handle surges and expansions, a 1,000 gallon pressure and

- surge tank will be housed at the central heat exchange building. A
telemetry system controlling pumping requirements, heating requirements
and the appropriate flow for those requirements will be the basic control
system which also will be housed in the central heat exchange building.




After the geothermal waters have circulated through the two steel plate
exchangers, the water will be reinjected into an existing well in the
vicinity of the County Museum. The centrifugal injection pump of 20 h.p.
will be installed for injection. :

The closed loop domestic pipe will supply the fourteen buildings at
an estimated temperature of 200°F. The line will consist of 8", 6"
and 3" RFP pipe which will be directly buried along the pipe route.

The secondary line will then provide service to the U.S. Post Office,
State Employment Office, State Welfare Office, City Hall, City Hall
Annex, City Jail, County Courthouse, Veterans Memorial Building, County

. Jail, County Courthouse Annex, County Library, County Courthouse Ex-

tension, County Museum and City Fire Station.

. The capiﬁal cost of the intended system is as follows:

AL Wells and Well Head Equipment 8 169,772
B. Pipe Lines o 835,293
C. Beat Exchanger Facilities . 197,506
Subtotal ol $ 1,242,571
D. Ehgiﬁeering;apd,Inflasion' 197,429
Total 0§ 1,400,000

The estimated equivalent annual cost of capital for this system, based
on a 20-year life and 6.5% interest, with the inclusion of operation
and maintenance costs, are $201,601. Using an expanded system heat
load for 11 commercial blocks, the estimated cost of the geothermal
encrgy is $0.29/therm through a 20-year period. The equivalent annual

~cost for natural gas over the same 20-year period is $662,291, which
- 1s based on Oregon Department of Energy projections. This amounts to

an average annual cost of natural gas of $0 94/therm or 3357 higher
than geothermal. . ,

The preceding is inteﬁded‘ss a sumﬁary of the projett and the various
components of the project. Further detail of the individual components

~4is found specified in the Commercial District Design Report dated
‘ February, 1979.

The project size and future plans for the Geothermal Heating District
calls for: expansion to both commercial and residential users. Such
expansion, in all likelihood, shall be predicated on voter approval

- for bond issues for constructing funding.

L
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OAKRIDGE.

_ ABSTRACT

Geological and geophysical data indicate that Oakridge is underlain by
geothermal waters. The strongest evidence is from the geothermal gradient,
the increase of temperature with depth, in a 400' well on the south edge of
the City. Although this well shows signs of disturbance by ground water, the
geothermal gradient appears to be similar to the gradient from a well near
McCredie Hot Springs seven miles to the east. Additional evidence is a salt
spring, just south of the City, that may represent a fossil geothermal system
that has become sealed and 1is no longer flowing hot water. A third line of

direct evidence is .the presence of & warm spring ebout three filles southeast

of the City that is now covered by Hills Creek Reservoir. Indirect geophysi-
cal evidence is a high gravity gradient from west to east near Oakridge. This
gradient relates closely to the region of increasing geothermal gradient and
heat flow of the Cascade Geothermal Anomaly. Indications of intersection of
regional fault patterns could provide the subsurface fracturing and permeability

‘necessary for a geothermal reservoir. The results of this study indicate that
- water sufficiently hot to be useful can be located by drilling to depths of

three to four thousand feet at Oakridge. Three sites are proposed for shallow
geothermal gradient holes to test the proposed model.

Environmental'effects of the,proposed geothermal ekploration, development
and production plan are discussed using two models; one, drilling at the near-
est known source, Kitson Hot Springs and building a pipeline to Oakridge, and

 two, drilling and developing a supply system in or adjacent to the City. Det-

rimental environmental effects of drilling and developing a supply system and
pipeline from Kitson Hot Springs are largely related to construction problems
in the narrow valley where the Hot Springs are located and the esthetics of an
above~ground transmission line along the Hills Creek road. Development in or-
adjacent to the City presents more favorable terrain. Here, the detrimental

effects would largely be related to accidents in the form of spills or casing

failures and would therefore be of short duration. The most significant en-
vironmental benefit would be reduction of the potentiel eair pollution in Ozkridge
caused by increased use of fossil fuels and from wood heating. The issues, im-
pacts and benefits are present for discussion by the Community.

six dévéi&pment scenarios are considered with a pipeline from Kitson Hot

-Springs or local source delivery from wells in Oakridge to three groups of

energy users. Option I, the smallest consisting of a cluster of public-owned/ -
leased buildings near the center and eastern edge of Oakridge, eppears to be
economically visble with local source development but not from a pipeline
supply. Option II, including Option I and additionally some use at the Pope

and Talbot Mill and the Oregon State Trout Hatchery, appears to show the most
rapid pay-off with local source development and may be sufficiently attractive
to support the cost of the pipeline. Option III includes I and II and would
take over several existing commercial, industrial and residential heating loads
at Willamette City and the west side of Oakridge. This option requires much
more capital but appears viable either by pipeline supply or from a local source
of hot water. Load estimates and costs for the system are presented and discussed.

A review and discussion of potential industries that could make use of geo-
thermal waters is presented. A listing of significant factors including impor-
tance of low grade energy in selecting a site, environmental acceptability and .
severel other criterion is given. A discussion of the factors and reasoning
in the development of the listing is given. -
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GEOTHERMAL DIRECT HEAT APPLICATIONS
| DEMONSTRATION PROJECTS ,
FUNDED IN PART BY THE U.S. DEPT. OF ENERGY

District Heating/Space Heating

Space‘Heating - Memoriei HOspita],'Mar11n.hTexas'j

This project will provide augmented space and water heating for the
Torbett-Hutchings-Smith Memorial Hospital fn Marlin, Texas.
Geothermal fluids will be pumped from a known hot water reservoir,
‘using a new well to be drilled as part of this project. The
ggvggggeggowill fund approximate1y'67%of the total project cost

o R

Heating Douglas~H_gh Schools; Box~E1der, $.D.

~ In this project. the Douglas School comp]ex in the community of
Box Elder, South Dakota will be heated with hot water from a well
drilled into the Madison Aquifer. As a cost-shared endeavor, the

- government's share of the total project cost of 5320 000 is
approximately 70% B

Heating Phillips Schools. Haakon. S.D.

In the project. at the Haakon School District. Haakon, SD. ‘school”
buildings will be heated with geothermal water from a well to be
drilled into the Madison: ‘Aquifer. -This project provides government -
funds on a cost-shared basis for design, constructfon and start of
operations for the complete system. The amount budgeted will pro-
vide for approx1mately 80% of the total project cost. of $500 000

'Heat1ng St Mary S HospitalJ Pierre, S D

St Mary s Hospita1 in Pierre. SD will have its heating system aug-
mented with a system drawing hot water from the Madison Aquifer.
Extension of the system to a nearby commercial complex is anticipated.
Of the total project cost of $470,000 over a two-year period the
government s share will be approximately 75% f




' ADistrict Heating, Monroe. UT

In the city of Monroe. UT. a district heating: system will be built,

‘based on the development of a known hydrothermal resource in the area.

The project, which provides for production wells as well as for design

and construction of the district heating system will be a joint effort

-~ with the government providing approximateiy 75% of the funds Total
;proaect cost will be $1 300, 000

District Heating, Kiamath Faiis OR.

This projett provides for design and construction of an extensive
geothermal space heating system in the central business district of
Klamath Falls. OR. As a city-owned and operated system, it initially
will serve 14 office’ buildings (city, county, State and Federal), with
~ subsequent expansfon to 115 private commercial buildings. The system
will include, initially, one production well, one reinjection well,
 approximately 2 miles of transmission line, retrofitting equipment for
-all 14 government buildings, and appropriate control equipment. The
government's share. of the totai project cost of $i miiiion will be
approximateiy 75%. 2 St ,

oo Multiple Uses at Moana, Reno, NV

This project invoives retrofit of an apartment compiex in Reno, Nevada
with a %eothermal space and water heating system, utilizing thermal
waters in the Moana District, a known geothermal resource. -Government

'fgnggsgiégoprovide approximateiy 65 percent- of the totai proJect cost
0 R

VGeothermal Distribution & Heating, Pagosa Springs CO

. In this project. there wili be an extensive geothermal heating system

within the town of Pagosa Springs, Colorado. Designed to permit ex-

pansion of other businesses and homes beyond the town limits, this

system provides hot water for space heating to 12 public buildings

. and schools, 25 private buildings and several homes. The Government's

' iggreoggounts to approximately 75 percent of the totai proaect cost of
0

Direct Uses, Eiko, NV

; Under the ownership of a heat source company, geothermai fluid from
“the Elko, Nevada KGRA will be used to provide space, service water

and process heating to several buildings within the city. The

- Government's share of the total project cost of $1, 100,000 will be

' approximately 60 percent.,~ﬁ
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 'Héat1ng Warm Sprian Hosﬁité1,-

District Heatihg,?BoiSé;riD;f

" The city of Boise, Idaho and the Boise Warm Springs Water District will
- -develop a large scale space heating system using geothermal energy to
-demonstrate the technical, economic and organizational feasibility of

using low temperature fluids in a multijurisdictional endeavor. DOE

~funds will pay for approximately 62 percent uf the total project cost

of $8,000,000.

e ; %

Bdtte;‘MI;,'

. In_thisvpfoject. méhéged by‘thelnontaﬁa'Energyfand MHD'Research and,‘
- Development Institute, utilities at a hospital near Butte, Montana .
~ will be partially converted to use geothermal energy instead of natural

gas. The project is a continuation of state-funded studies intended to
determine the feasibility of converting to a geothermal resource, and
to more fully define the resource on hospital property. .It will involve

~drilling of geothermal and reinjection wells, design and modifications
.~ of the hospital hot water and space heating systems, including installa-
-~ tion of geothermal heat exhangers and piping. The Government's share

will be approximately 22 percent of the total project cost of $2,200,000.

| Gebthebmal'Heating-—:Navaffd'Co11ege;’cdr§1¢ané, Téxas -

. Ut111z1ng'a knbwn:geothefmal_rééduhce}{the;contraétor will retrofit‘
two buildings; the college student union and the Navarro County

Memorial Hospital, to augment the existing space and water heating

f); requirements. Of a total project cost of $870,000, the government
. will provide approximately 75% of the funds.

District Heai1hg.lsusanv111e, CA.

 The city will utilize the Susanville geothermal resource to provide
- space heating to 17 existing public buildings. A parallel effort will

involve expansion of the city system and development of a commercial
park.  The government's‘share.of the total project cost of $4,300,000

- will be 45%.-

YﬂCA:Geotherma1nSpace and Water HeatingéAKYamath Falls, CA.

A system will be designed and constructed to use geothermal fluids
from a recently drilled well to provide space heating and hot water: -

for_a YMCA building. The existing fossil fuel system will remain as

" a back-up or booster system. The government will fund 75% of the
‘total cost of $224,000. = = , o : :




"'71'Geotherma1 Core Field Experiment. Al Centro, CA.

Geothermal resources from the Heber KGRA will be used to provide space
- cooling and heating, and domestic hot water to the community center at
- E1 Centro. It is intended that this project serve as the core for a

future district heating and cooling system for the city. The govern-
3,ment proposes to fund 70% of the- project $2 650 000 cost

'fr' Process Heat/Agricu1ture/Aquaculture/Food Process1no i?f;"}ﬁ,f‘ o

"Direct Ut11ization - Ag:jbusiness. Repid C1ty, S. D

'.‘_vNear Rapid City. SD, a low temperature geothermal resource w111 be used
“to supply heat to ranch buildings, and will also be used to dry grain
-~ and to provide warm stock water for ranch use. Over the 3 years of the
~ project duration, the government's . share of the tota1 proaect cost of
~ $230,000 will be: approximate]y 5%, e

Food Processing -KOre-Ida : Bo1se, ID.,_

In this ProJect. Ore-Ida) Foods, Inc., Boise, ID, will use a geothermal
energy source to retrofit an existing fossil fuel system for food pro-
cessing and space heating in their existing potato processing plant in
Ontario, OR. Wells will be drilled to supply fluids for a system to be
designed and constructed, with the government's share of this joint

- project to be approximate]y 46% of total project cost of $5,200, 000.

: Mu]tip!e and Industr1a1 Uses Madison Countxi ID (Zedwq Wc“

Ina joint effort by Madison County, Idaho and Rogers Food Inc., this
project provides for developing the use of geothermal energy for muni-

~cipal space heating and industrial food processing. -The Government's
share in this project amounts to approxtmate1y 50 percent of the total
project cost of $3 300.000 :

”f.cDirect Uses ina Floral Greenhouse. Salt Lake City, UTt )
In this project 6 acres. of greenhouses will be converted from oil and
‘gas heating to a geothermal system. The Government will provide
aPProximately 52 percent of the total project cost of $880, 000

kLDireCt Apolications at Kelley Hot Springs, CA. - L'V;fi”' S )

S A‘Utilizing two wells at Keliey Hot Springs, the Geothermal ‘Power Corp.

- will demonstrate a geothermal direct energy application to a livestock
- feed. production system and hog feed 1ot operation. The government will
sfund 30% of the total cost of $6, 000,000 R L




'quaéfarm'Prawnfkai$1ng,fMeééa,iCA;77l “ »:" |

A commercial fish farmer will expénd'anxéxiéting'geotherma11y
supplied system to raise giant Malaysian prawns. The government
will provide 33% of the total project cost of $1,090,000.

ﬁquT]& Sugar'Gebthérmal Pkojébt.~BfaWIey, CA.

s : ~This project involves the design, installation and operation of a

3 SR geothermal energy system to be used directly for process heat at
' I the Holly Sugar Refinery. The government proposes to fund 22% of

the total project cost of $18,000,000. e

v
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ECOSYSTEMS

Geothermal Environmental Problems
Peter Paguet, Oregon Department of Energy

I. Geothermal Development and Ecosystem Resources

A. Definition of an ecosystem: a complex of Iiving things with
their non-living environment (soil, water, climate) linked
through energy flow and material cycling.
-B. Geothermal renewable resource often occur in areas where major
land uses depend on ecosystem productivity.

1.
20

3.

4.
5.
6.

Agriculture
Timber production
Livestock grazing
Fish and wildlife
Watershed

Outdoor recreation

C. A major challenge is the development of geothermal energy while .
protecting these existing resources and land uses.

I1. Potent1a1 Impacts of Geothermal Development on Ec05ystem Resources

A. Impacts will be very site- specific and will depend on:

1.

2..

3.

Ecosystem resources of the project area,
Nature of the geothermal resource.
Type of uti]ization technology or geothermal energy

application.




Fa—
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B. Primary impacts of geothermal development operations
1. Known effects , ’
a2, Loss of wildlife habitat and vegetation cover.
b. Erosion and stream siltation.
c. Destruction of stream biota from accidental spills.
2 d. "Vegetation stress from cooling tower drift.
‘ 2. Potential impacts | ]
) a. Reduction in wildlife abundance and diversity in
adjacent habitat.
b. Accumulation of heavy metals and other hazardous
: materials in aquatic and terrestrial food chains,
C. Seccndary impacts of geothermal development operations.
1. Geothermal development may have implications for public or
private use of ecosystem resources. ,
a. Restriction of access because of considerations of
public safety or the security of geothermal facilities.
b. Making unauthorized access easier over new roadways
may lead to :
i, Increased off-road vehicle impacts.
i1. Increased hazard of wildfire. |
111, Increased {llegal hunting and harassment of
- . o wildlife.

2. Geothermal development may lead to growth in local
population centers, with increased pressure on ecosystem
resources.

II1. Baseline Studies for'eeotherma1 Development Projects'

A, The first step in planning iﬁ careful collection of baseline
~ data regarding existing ecosystem resources and land uses.
1. Soils ' ' '
2. Hydrologic features ,
3. Natural'Vegetation and crops
4, Hildlife '

i3
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Iv.

-4

d. Reproduction areas
i. Fish spawning and nursery grounds.
ii. Waterfowl and raptor breeding areas.
ii1. Big game fawning and kidding areas.
e. Wintering habitat
i. Waterfowl.
if. Raptors.
{4i. Big game.

Planning for Geothermal Development

A. The objective must be to minimize adverse impacts from the
outset. ‘ | ' :
B. In siting geothermal facilities, certain principles should be
observed. |
1. Identify and avoid critical or sensitive ecosystem
resources. ‘ '
2. Minimize land requirements.
3. Leave large blocks of intact habitat.
C. A number of impact contro1'méasures should be implemented
1. Erosion control through proper engineering practices.
2. Revegetation of disturbed areas. ’
3. Control of excessive noise emissions. .
. 4. Incorporate stringent drift elimination specifications for
. evaporative cooling towers. '
. 5. Prevention of accidential spills.
6. Safe disposal of solid wastes.

D. Resource Management and Monitoring Plans

1. Active ecosystem resource management programs can help to
compensate for unavoidable losses y
‘a.  Prescribed burning or crushing brush in chaparral
| _ habitats can reduce fire hazard and enhance wildlife
carrying capacity.-




TN

3.
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c.

«5-

Reforestation of potential timber lands can provide

‘needed future resources and improve watershed and

wildlife habitat.

Water sources can be supplied for wildlife and
livestock with spring development and artificial
impoundments. | o
Wetlands may be created with geothermal waste water if
the quality s appropriate for surface disposal.

“Nesting structures and reproductive habitat can be

provided for a variety of wildlife species.
Cover and forage can be created for wildlife through
revegetation.

Maximum public benefit from these improvements should be
ensured by arranging access consistent with safe geothermal
operations.

Monitoring programs are often required by régulatory or

a.

b.

c.

- permitting agencies

The effects of cooling tower drift on nearby
vegetation can be evaluated by a variety of ‘approaches.

‘Documenting water quality conditions and the effects

of accidential spills on aquatic ecosystems fs a
common requirement, '
It may be necessary to document the effectiveness of

- wildlife habitat enhancement programs or the status of

certain important wildlife or plant populations.

!
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CELIOT ALLEN & ASSOCIATES INC.

URBAN & REGIONAL PLANNING / GEOTHERMAL ENERGY DEVELOPMENT / PUBLIC ADMINISTRATION & FINANCE

A.

| URBAN PLANNING FOR GEOTHERMAL
°  DISTRICT HEATING

Eliot M. Allen, AICP
September, 1980

INTRODUCTION

1. Geothermal district heating relationships with urban
planning.

a. Historically community planning and development
dictated amount of energy required for community
operations (heating, transportation)

b. Opportunity exists to plan and develop communities
with energy efficiency as. prime determinant

c. District heating feasibilities and Operational :
efficiencies directly dependent upon supportlve
urban planning system =

, ENERGY S i : - URBAN.
AVAILABILITY /————* FORM
Resource ' ‘ ' Shape
Technology SR oo ot Size
Geography Density
Politics ' oo o1 Interspersion.
: of land-uses

REQUISITE
ENERGY

' Transport
Space Heating
Construction:

-

(After Owens, 1979)




DISTRICT HEATING CONSIDERATIONS

1. Reservoir monitoring and long-term heat extraction design

2, Production and injection site 1dent1f1catlon

a.

Long-range land-use des lgnatlon/acquls ition/capital
improvement programmlng

3. Heaqing Service Area Determinations

a.

b.
c.
d.
e.

£.

Community heating atlas/load estimates (type, hlstorlcal
consumption, losses, industries) e

Land~use patterns and densities

Growth projections

Natural and man-made physical featﬁres
Political bouhdaries

Development sequence or phasing

4. Heating System Design Options

a.
b.

c.

Distribution piping systems
Pumps, heat exchangers, storage tanks, controls

Capital improvement programming

5. System Connections

a.

b.

Retrofitting existing structures

New construction standards

URBAN PLANNING CONSIDERATIONS

1. Policy formulation

Q.

b.

Natural resource development and management

Community-based energy system

2. Policy integration and implementation

a. Comprehensive plan



-

»
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@ |

b. Zoning and subdivision ordinances

c. Urban area managementfagreements

d. Capltal improvement program o

3. Land-use patterns and densities (see Figures 1 2,3)

a. Location of land-use designations vis-a-vis reservoir.

characteristics and cascading potentials

b. Level of density controls vis-a-vis cost—effectlveness
of heating service , as per sample table below:

Heat density

2
Mi/km Area
MBtu/h acre
70
over 0,97 Down-town - high risers
70 50 ‘
0,97 - 0,70 Down~town -~ multi-storied
buildings
80 20
0,70 - 0,28 Clty core - commerlcal
' bldg and multi-family
apartment bldg
20 12
0,28 - 0,17 Residential areas - four
two-family.houses.
12 :
0,17 One-family houses

less

Category

Very favorable

Favorable

Possible

Questionable

Not possible

c. Spatial arrangement of 1and-uses for optimum peaking
effeciency ‘

4. Zoning & Subdividing Factors

a. Density requirements




b. Lot sizes, setbacks, structure placement
c. Mixed-use zoning for cascaded applications

d. Public facility standards (streets, sidewalks, utility
easements) re: distribution network consistency

Code Enforcement
a. Retrofitting existing structures

b. New construction standards
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Figure 4.
i
i Transmission Cost Versus Population Served
; ("Cross-country” costs)
5 I | I !
S - house model
\ » -~ A = apartment model
3 |- : -
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Effect of Population Density on Energy Cost
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 ABSTRACT =~

In addition to the well-known geothermal development barriers of high risk and
capital intensiveness, the resource is also subject to potential: impediments in
local land-use plans and zoning ordinances. One key to local geothermal development
will lie in the successful utilization of Oregon's comprehensive planning process
to inventory and designate geothermal areas where development is both encouraged
and facilitated. A potential problem lies in the siting of geothermal industries
in rural areas outside Urban Growth Boundaries, and the ability of such geo-

~ thermal industries to qualify as allowable uses in Exclusive Farm Use zones. Local
plan policies should be adopted which recognize the nature and utility of geo-
thermal resources as they relate to the local economy and their specific application
to agriculture. Exculsive Farm Use zoning provisions should further define specific
industrial uses to which geothermal energy might be applied. In.this manner,
compatibility with Statewide Planning Goal 3 (Agricultural Lands) can be assured,
consistent with the on-site application’ of Oregon s geothermal resources to select
industrial uses.




The use of Oregon's significant geothermal resources as an
alternative source of economical and renewable energy is recéiving
increasing attention throughout the state. To those communities
located upon or in close proximity.to geothermal reserves of suffi-
cient quantity and temperatufe}range, the promise of a renewable,
rélatively non-polluting and reédily available energy supply means
empioymeﬁt, revenue and economic growth otherwise forestalled by
the rising costs, shortages and environmental-problems,éommonlyv
associated with traditional enetgy séufces. To the potential in-
dustrial uses whose production is presently tied to low-yield energy
requirements, the comparative economic advantages attendant to loca-
tions within such a community are significant and often outweigh
most other considerations in its site selection process. For both,
the increasing viability of geothermal energy offers tremendous
potential for positive gconomic growth free of ever-present environ-
'mehtal, regulatory and availability costs which commonly plague
energy supply considerations.

Yet the mere existence of geothermal reserves is not alone
sufficient to render a community attractive to a potehtial industrial
investor. In the site selection process, the advantageé of geo-
thermal energy lie not in its mere potential, but in ité actual )
availébility as a reliable sourée of energy for prbductién purposes.‘
Potential problems arise when direct utilization is thwarted byra

lack of suitable sites which carry a comprehensive plan or zoning

designation consistent with the type of development desired. 1In

]
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short, the promise of geothermal enérgy may be of little consolation

to an investorfwho-is‘gﬁherwiSe‘frustratgq by the looming financial

‘costs, delays and uncertainty typically associated with the need

~ for zone or plan changes prior to any.proposed development.

'The key to geothermal development thus often lies in a community's
successful utilization of Oregon's écmprehensiVe'planning process to

identify and designate sites upon whiChigeothermal exploitation is

“both encouraged and facilitated. A comprehensive plan designation

and‘zohefclassificationvwhich‘supports the establishment and con-

* tinued operation of a proposed geothermal-related use is of paramount

- -importance to an individual or corporation willing to risk capital

to develop a site. ’COnversely,'the lack of such assurances may
result in the decision to locate elsewhere.
Of primary concern to manYiOregoh5cdmmunities is the potential

for the location of geothermal-based industries upon a unique class

' of land; namely, agricultural land. Under Oregon -law, such resource

lands of d non-urban nature must be preserved through an Exclusive

_Farmese'ZOne designation adopted pursuant to Oregon Revised Statutes,’

Chapter‘zls. “In this mahner{'agkicultural‘lands are to-beiprotected

~from\incom§atible*1and use which threatens to diminishlthis valuable

resource base.

' Yet successful exploitation of Oregon's geothermal reserves is

" quite often dependent upon the location of potential industrial

users on rural agricultural lands. Much like various mineral re-
sources, geothermal fluids‘lie in aquifers of specific sites. Owing

to the serious economic and technical problems associated with the




- transportation of geothermal energy in its various forms from a

rural extraction site, direct on-site utilization becomes essential.
The transportatioh dilemma is further compounded by statutory pro-
visibns which may require ;efipjection of geothermal fluids into

. the reservoir'df origin, thus necessitating a return transmission
~to the rural extréction site. See ORS 522.019.

The availabiliﬁy of farm producté is also a factor in the
location.and éfficiency of geothermal development. Many of the
. - most eificient and more feasible uses for Oregon's low-medium temp-
erature geothermal heat involves vegetable dehydration, milk pastur-
ization, and similar industrial processing of agricultural products.
As such, the transportation and energy savings which result ffom a
close proximity to raw material sources further underscores the need
for rural on-site geothermal development.

A key issue with respect to geothermal development in rural
areas thus centers upon the availability of land zoned EFU for the
location of geothermal-based industrial processing or production
-activities. This paper will focus upon the problems and oppor-
tunities associated with establishing such uses within EFU zones
consistent with ORS Chapter 215 and State-Wide Planning Goal 3.

This discussion is designed to outline various approaches available

e

to local communities in their efforts to achieve maximum geothermal

development opportunities consistent with the intent and language

of EFU statutory provisions.
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GOAL 3: AGRICULTURAL LANDS

Oregon, With the enactment of S B. 100 in 1973 ‘has established

~ an innovative state-wide approach for dealing Wlth land use problems
'stemming from rapid growth, pollution and a diminishing land resource
 base. The program requires all 1ocal cities and counties to develop

| comprehens1ve plans and 1mplement1ng,ordinances in accordance with

State~Wide Planning Goals. These 19 goals became mandatory state-wide
land use plannxng regulations in 1975 and 1976.
A key goal in the implementation of this system relates to land

use activities on agricultural lands.' Goal 3 ~ Agricultural Lands -

deflnes such lands by 5011 type and requires that all lands s0
‘identlfled through the planning process must be protected for farm
tuse and certain_other activities ‘through EFU zoning. Policies
‘established withinlthe Goal;fand thus applicablevto all local juris-

Mdictions,*seek to assure the'preserVatiOn:of maximum amounts of

commerczal agricultural land while preventing 1mpacts stemming from

‘incompatible uses which ‘would otherw1se diminish the amount and

,productiv1ty of such lands.

The only notable exceptions to Goal 3 relate to agricultural

lands which are:

'h(l)' InSide an Urban Growth Boundary acknowledged by the Land

.-Conserwation and Development Commiss1on pursuant to ORS Chapter 187;

(é) Demonstrably lost to farm use through physical development

or an irrevocable commitment to or need for such non—farm use.‘ In

both 1nstances, agricultural land need not be zoned for exclusive




farm use where conformance with criteria established in State-Wide
Goals 2 and 14, respectlvely, can be shown.' However, it is beyond
the scope of this dlscuss1on to address goal requlremams which may
render Goal 3 1napp11cable in the approprxate situation. Questlons
concernlng specific prov1sxons of Goals 2 and 14 relatlng to Goal 3
application should be dlrected to the Department of Land Conservation
and Development staff.

All-lands within the scope of Goal 3 ﬁust be designated as
Agricultural in the local eomprehehSive plan and be protected by
an exclusive farm use zone adopted pursuant to ORS Chapter 215.
. ORS 215.203 ldentlfles farm uses whlch are to be allowed in EFU
zones adopted by the local jurisdiction. Similarly, ORS 215.213
establishes certain non-farm activities whieh may be permitted in
EFU zones, as well as those which may 5e allowed as conditional uses.
subject to local governing body approval. As to’these potential
non—farmvuses, local comprehensive plan policies and zoning ordinances
should identify those specific uses to be allowed and any.conditions
to be applied. Local policies or ordinance provisiohs may not,
however, impose unreasonable restrictions or regulations on accepted
farming practices or structures in an EFU zone.

Finally, the treatment of existing non-farm uses within an EFU
zone is also subject to the discretion of the local legisiative s
body under ORS 215.215. Such uses may be treated as non-conforming
uses and be re-established to their previous nature and extent upon
destruction by fire or similar casualty. 1In addition, physically
developed non-farm uses within suchpzones‘may be designated con-

sistent with their character to the existing intensity of the use.

-5-
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" ORS' 522.005(7) broadlywdefines "geothermal resources” to include:

GEOTHERMAL DEVELOPMENT UNDER CHAPTER 215

The potential for the development and industrial utilization
of geothermal fluids within EFU zones lies within the local Juris-‘
dicticn 8 application of the permitted use language established by
ORS Chapter 215 For example, the definition of "farm use" found at
ORS 215. 203(2)(&) suggests-a full range of poss1ble geothermal-
related industrial activities which, if 50 interpreted at the local
level, must be allowed in such zones. Other uses permitted under the
statute directly incorporate various stages of the geothermal explora-
tion and generation process. Similarly, the discretion afforded local
treatment of eXisting non-farm uses presents Significant opportuni-
ties for the converSion of eXisting faCllltles to industrial processes_

conducive to geothermal application. These various alternatives, as

”discussed in detail below, may be addressed through the community s

4

planning. process in a manner which suggests the appropriate develop-
ment of local rural geothermal reserves. | - o

' EXPLORATION AND PRODUCTION

ORS 215 213(1)(f) expressly establishes geothermal exploration
activ1ties as a permitted non—farm use in any area ‘zoned for ex-
clus1ve farm use. Such activities are defined as all-

Operations for the exploration of geothermal
resources as defined by ORS 522.005. -

~ 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 all minerals in' solution or' other products -
obtained from naturally heated fluids, brines,

- associated gases, and steam, in whatever form,

- found below the surface of the earth, exclusive

- of helium or of oil, hydrocarbon gas or other




hydrocarbon substances, but lncludlng spe01f1cally-'

(a) All products of geothermal processes, embracing
© indigenous steam, hot water and hot brines;

(b) Steam and other gases, hot water and hot brines
resulting from water, gas, or other fluids arti-
ficially introduced into geothermal formations;

(c)- Heat or other associated energy found in geothermal
formations; and

_(d)‘ Any byproduct derlved from them.

It seems clear that any exploratory operation de51gned to
1ocate the resource may be permltted outrlght in EFU zones. Local
“Jurlsdlctlons should nevertheless clearly address thlS use and any
| appllcable condltlons through pollcy statements within the compre-
hen51ve plan and attendant 1mplement1ng ordlnance provisions.
| Once a geothermal;reserv01r has been located, however, subsequent
production or mining operations and.facilities are to be permitted
within local EFU zones only as a conditional use. , .

ORS 215.213 provides that: |

"(2) The following non-farm uses may be established
subject to the approval of the governing body or its
designate, in any area zoned for exclusive farm use:
"(a) Operations conducted for the mining and
processing of geothermal resources as defined
by ORS 522.005."
The local zoning ordinance must identify such uses as permissible
’within EFU zones subject to conditional use approval. Production '
activities would presumably be distinguishedfadministratively by -
the actual delivery of the resource, in uhatever form, to the surface,
in a quantity sufficient for utilization as an energy source.
This distinction is not without its impactvupon the local regu-

lation of uses within an,EFﬂ:zOne'and the poSSible resulting impacts

-7-
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o iupon geothermal utilization. The additional burdens imposed upon .

'Vthe legislative body by the conditional use process are s1gnificant.

While constructive, the nequisite hearings, prov1s1on of notice and

:staff analyses consume the time, energy and moneys of all involved.

Moreover, the proponents of geothermal production will lament ‘the

uncertainty, cost. and delays inherent within the procedure.‘

Yet, the distinction is also understandable in light of the
express legislative intent behind EFU zoning. By its very nature,
the conditional use process affords an opportunity to impose miti-
gating conditions upon certain non-farm activ1ties which may otherwise
prove incompatible with commercial agricultural enterprise within the
area. To this end, the local plan should include poliCies designed

to assure Goal 3 conformance through the application of such specific

| conditions to rural geothermal extraction and: generation operations

as are appropriate. “In- short, such uses are clearly perm1551ble ‘in

v EFU zones. However, Goal conformance may require the impOSition of

conditions which effectively preclude any adverse impacts upon ad-
jacent agricultural activities. ' B e

GEO’I‘HERMAL INDUS'I'RY AS A “FARM USE"

’ Geothermal energy 1s directly applicable to a number of indus-

trial processes 1nvolving agricultural products. Milk and cheese

»,processing, vegetable dehydration, grain ethanol production, and

greenhouses are merely a few examples of various processing opera-

o tions ideally suited to the low-yield energy derived from Oregon s

geothermal fluids.f The direct application of geothermal resources in

these processes also eliminates the costly conversion to thermal




energy which is often requited with traditional fuel sources.v'Indeed,
agricultural processing industries of this'type represenf the largest
and most efficient category'of potential geothermal coﬁsumers. |

| iIndustries utiiizing gedtherﬁei heetrin the proéesSing-Of agri-
cultural products are potentieily permitted outright in EFU zones as
"farm uses.” Under ORS 215.203(2)(a)} "farm use" is defined as:

"The current employment of land including that
- portion of such lands under buildings supporting
" accepted farming practices for the purpose of ob-
. taining a profit in money by raising, harvesting
and selling crops or by the feeding, breeding,
~. management and sale of, or the produce of, live-
stock, poultry, fur-bearing animals or honeybees
or for dairying and the sale of dairy products or .
any other agricultural or horticultural use or
animal husbandry or any combination thereof."

More importantly, the definition continues:

"The preparation and storage of the products raised
on such land for man's use or animal use and the
disposal by marketing or otherwise." . (Emphasis
added.) -

Any uses within the scope of this definition must be identified
as permissible uses within an EFU zone adopted by any local juris-
diction.

The phrase "preparation and storage of products raised on such
lands" clearly seems to include the processing of agricultural pro-
ducts through the application of geothermal heat. For example, the
dehydration of onions and similar vegetables is a common means of
minimizing spoilage while reducing bulk ahd weight for shipping and
food preparaﬁion purposes. The process, which involves the direct
application of heat as a drying agent, equates to the "preparation"
ef agricultural products‘"for man's use* * *and the disposal by

marketing."” As such, the establishment of industrial facilities
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utilizing‘geothermal heat in this and similar procedures is a "farm

use" nnder‘the statute and thus is permissibie in local EFU zones.
This analysis could be applied to any ‘industrial process, ranging

from ethanol production to greenhouse horticultural operations, which

use agricultural products as a raw material source. Again, the local

"comprehensive plan shouldrinclude pblicies estabiishing such acti-

‘Vities as appropriate farm uses in the rural geothermal areas zoned

EFU. Similarly, zoning ordinance provisions should identify specific
geothermal-based;activ1ties which are consistent with the farm-use
definition set forth in the statute; ORS 215.203 does not attempt
to list every specific permissible use. Rather, it permits each local
community to assess its unique needs and resources and further refine
the broad classifications of ‘permissible uses to identify those par-

ticular uses appropriate for the local situation.:

Numerous issues.arise; however, with respect to such an

'application of ORS 215.203. For example, what is the appropriate

" scale or intensity of geothermal processxng operations which are

characterized'as-farm uses?  This raises a question as to whether

‘the language "products. raised.on such lands" refers merely to any

~lands "used exclusively for farm use" or requires a more limited

raw*material source to include only-those products raised on lands

“held by the industrial processor. or farmer 1nvolved.> If the
: former interpretation prevails, a vegetable .dehydrating fac1lity
»;1ocated'on land zoned EEU could receive’products‘raised'on adjacent

~ -lands, as well as those grown in its own fields.




Conversely, the more restrictive view would limit the pro-
cessor's raw material source, thereby clearly impacting the extent,
or even feasibility, of efficient exploitation of the geothermal
. reservoir involved. The more appropriate interpretation would permit
f‘geothermal processing of any agricultural product, regardless of
~ source, on>the premise that the benefits of an expanded market for
local pro@ucts and the enhanced efficiency of a centralized, high-
volume processing facility would in fact encourage continued farm
' production.

The type and level of public facilities and services to be made
available to the rural industrial site may also pose limitations on
the ‘scale of such activities. State-Wide Planning Goal 11 - Public
Facilities and Services - provides that such facilities and services
shall be limited to those "appropriate for, but limited to, the needs
and requirements" of the rural use to be served. The goal further
defines "rural facilities and services" as "the facilities and ser-
vices which the governing body determines to be suitable and appro-

- priate solely for the needs of rural use:"

The local community may thus provide such services as deemed
necessary to support appropriate rﬁral uses as identified through
the local planning process. If geothermal processing facilities ére,
established as an appropriate farm use on lands zoned EFU, public
facilities and services of the type and extent essential to conduct
these uses, such as sewer and water service, fire protection and
geothermal energy, may be permitted in conformance with Goal 1l.

Local plans should address this issue through appropriate plan

-11-
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‘policies, capital 1mprovement programs or commitments and implementa-

tion measures cons1stent With the community s ability to prov1de such
services if necessary.. - .

The type of industrial ‘uses of geothermal energy which may be

‘deemed as. farm use is yet another potential issue. As noted earlier,

it seems clear that such activities must 1nvolve the use of agri—
cultural. products as the integral raw material source. For example,

the kiln drying of lumber is probably not equivalent to the uses set

, forth in the statute. However, the language preparation and storage"

of such products arguably includes a broad list of industrial acti-
vities conducive to geothermal application. For example, it seems

likely that poultry dres51ng, fruit and vegetable canning, and,

‘where necessary, the 1ndefinite storage of numerous finished products,

are but a few of these uses which could be considered allowable farm

uses. Packaging, freezing or bottling activities for purposes of
"diSposal by marketing or otherwrse would also be appropriate an-
cillary uses. At each stage of such operations, geothermal resources
may be. prOVided as an alternative source of energy, subject only to
the potential limitations on generation facilities Wlthin EFU zones,‘
found at ORS 215.213(2) (). EOR L

In short, the broad definition of farm use outlined in Chapter

215 provrdes 1ocal jurisdictions With substantial discretion 1n de-

termining which, if any, geothermal-related industries are to be

permitted in areas zoned for excluSive farm use. In determining

whether such uses are appropriate, given the community s specific

]2




agricultural needs and resources, the planning process must take
into account the scale and 1nten51ty of use, as well as the type of
'actlvity involved. :

Upon concluding that a potentlal rural industry is in fact a
"farm use," the comprehen51ve plan and 1mp1ement1ng ordlnance should
| spec1flca11y establlsh each such use as permissible and consrstent

w1th the EFU zone's primary purpose of protectlng agr1cultura1 lands.

EXISTING INDUSTRIES'IN EFU ‘ZONES

The presence of ex1st1ng industr1a1 facilities in areas sub-
sequently zoned for exclu51ve farm use offers additional opportunltles
for the industrial utllizatlon of rural geothermal resources. ORS
215. 215(1) provides that:
"If a nonfarm use exists in an exclusive farm use zone
and is unintentionally destroyed by fire, other casualty
or natural disaster, the county may allow by its zoning
regulatlons such use to be re-established to its pre-
vious nature and extent, but the re-establishment shall
meet all other building, plumbing, sanitation and other
codes, ordinances and permit requirements."

The continuance of non-conforming industrial uses in newly adopted

EFU zones is further supported in ORS 215.130(5), which provides:
"The lawful use of any building, structure or land at
the time of the enactment or amendment of any zoning
ordinance or regulation may be continued. Alteration
of any such use may be permitted or continued to
reasonably continue the use.* * *"

The governing body may thus permlt the continued operation of in-

dustrial uses existing within EFU zones prior to the adoption of -

such zones. Moreover, such uses may be altered provided such al-

terations do not substantially change the intensity or character of

the original use.

~13-
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The value of this local discretion for purposes of geothermal
development lies 1n the ability to convert existing industrial op-

erations to consumers of geothermal energy. Where a non—conforming

1ndustria1 faCility is located upon or in close prox1m1ty to a geo-
‘thermal reservozr of sufficient temperature and quantity, the potential
.for such conversion may be sxgnificant, depending upon the type of

_ activ1ty involved and the nature of its energy requirements.

Under Chapter 215, such a conversion appears perm1s51ble.

(1) Where an ex1sting energy supply source could be replaced

w1th a form of geothermal energy, or

(2) Where a non—farm industrial use could be replaced with an

agricultural procesSing use of the type held to be "farm use-" or

(3) Where the proposed agricultural—related use is reasonably

s;milar to the original industrial use.

‘ It appears unlikely, however, that an ex1sting structure hou51ng a

-

‘non-farm use could be later occupied by a non-farm use of a wholly

-different nature. Moreover,.it is clear that the scale of a new use

; annot be intenSified, whether upon conversion or re-establishment
subsequent to destruction. Nonetheless, local communities should

tconsider possible plan and ordinance language which permits the re-

establishment of non-conforming industrial.uses as a means of facili-

Atating potential deve10pment of the area s rural geothermal reserves,

ﬁwhere pOSSlble.—

The zoning of existing rural industries Within an EPU zone for

industrial use offers an alternative approach to the establishment of

such industries as potential geothermal customers. UndervORS 215.215

(2), the governing body may, ‘consistent thh ORS 215.243:

=14~




"Zone for the appropriate non-farm use one'or more

lots or parcels in the interior of an exclusive

farm use zone if the lots or parcels were physically

developed for non-farm use prior to the establishment

of the exclusive farm use zone."
In other words, an area which is clearly physically developed in an
industrial manner nay be deemed lost to farm use and thus may be
zoned consistent Wlth existing development. Under this approach,
such non-farm zoning may permit the continuance of existing non-farm -
1ndustrial uses free of the 11m1tations imposed upon non-conforming
uses under ORS 215.215(1). |

Notw1thstand1ng the alternate zoning, non—farm uses permitted
pursuant to this prov1510n must also conform to the legislatlve
policy on agricultural lands established in ORS 215 243. 1In essence,
this provision expresses a legislative judgment that agricnltural
land should be preserved in 1arge blocks and’protected from conflicts
between farm and urban activities through the adoption of EFU zoning.
As a result, any non-farm zone adopted under ORS 215.215(2) should
contain mitigating provisions designed to assure that uses permitted
therein w1ll not create impacts 1ncompatible with surrounding agri-
cultural activ1ties. Plan policies and ordinances criteria again
provide the opportunity to assure such non-farm uses are permitted only
upon a demonstration of conformity with established legislative
intent. _ | : .
On the other hand, the establishment of agricultural pro-

cessing industries provides additional markets for localhprodncts
and thus stinulate agricultural production within the area. As

such, the local plan could also provide polic1es which encourage or

reguire that any alteration of uses w1th1n such non—farm zones

~15-



presents new market opportunities for locally grown products.
Alternative policies requiring buffering, area coverage limi-

tations, or similar mitigating criteria, could also serve to assure

~conformity with the pufposerof EFU'zoning. |

CONCLUSION

The zoning of Oregon's agricultural lands for exclusive farm use
does not preclude the potential use of those lands for rural agri-
cultural.development and utilization. The Oregon Legislature, in ORS
Chapter 2l5 and Goal 3, established a framework of potential farm and
non-farm uses deemed consistent with the protection and continued
productivity of the‘state's agricultural resource base. Within this
full range of permissible uses, numerous opportunities exist for the
location of industrial operatlohsvwhich.are ideally suited to geo-
thermal application. To avlarge.extent, the discretion to permit
such development lies with the applicable local governing body,

- subject only to the broad use categorizations and legislative policy
established by statute and the State-Wide Goals.

The local planning process provides the appropriate mechanism
for the exercise of this discretion. Plan policies should be adopted
which recognize the nature and utility of the unique geothermal re-
source as it relates to bothfthe local economy»and'its specific appli-
vcation‘to agricultural-related activities. EFU zoning provisions
~should further define spec1f1c industrlal uses to which geothermal
energy mlght be applied, given local agr1cultura1 potential and the
character of the resource. | )

In thls manner, compatlbillty with Goal 3 can be assured,

consistent with the on-site appllcation-of Oregon's geothermal re-

sources to select industrial uses.
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INFORMATION AND ASSISTANCE
FOR GEOTHERMAL DEVELOPMENT
IN OREGON |

INFORMATION SOURCES

Information regarding geothermal development and use is available
from a variety of public and private sources. Federal and state
agencies responsible for alternate energy planning, development,
and regulation can provide information concerning technical,
economic, institutional aspects, and financial support for geo-
thermal development and use. Local sources of information include
universities, planning departments, area economic development
groups, the Energy Extension Service, and local energy centers.
Private consultants can also provide valuable assistance ranging -
from resource identification to project and institutional manage-
ment. It is suggested that initial contact be made with the Oregon
Department of Energy and U.S. Department of Energy to determine
the most appropriate sources of information. Several of the key
contacts are listed below:

/.

U.S. Department df Energy (U.S. DOE)

U.S. DOE administers programs which deal with all aspects of geo-
thermal energy from research and development to construction of
demonstration projects. National programs are managed from U.S.
DOE headquarters in Washington, D.C. The DOE regional representa-
tive's office in Seattle administers many of these programs in the
Pacific Northwest. o . :

U.S. Department of Energy U.S. Department of Energy

Division of Geothermal Energy Geothermal Program
~12th and Pennsylvania NW Federal Building 1910
Federal Building 916 2nd Avenue
Washington, D.C, 20461 . ~ Seattle, Wash. 98174

(202) 633-8106 : - (206) 442-2820

Oregon Department of Energy'(CﬁOE)

ODOE administers a state program to promote commercialization of
geothermal resources. ODOE can provide information and assistance
concerning resource areas, development status, incentives and .
funding sources, technical data on resource applications, and the
legal and institutional framework which guides development.

Oregon has adopted model legislation enabling communities to form
publicly-owned geothermal heating districts to develop and bene-
ficially manage local geothermal resources. ODOE can provide
information about the formation of geothermal heating districts.

’




Oregon Department of Energy

‘Geothermal Program

102 Labor and Industries Building

Salem, Oregon 97310 ,
(503) 378-4040 or Toll Free 1-800-452-7813

Oregon Institute of Technology - Geo-Heat Utilization Center

The Geo-Heat Utilization Center manages a variety of geothermal
programs which emphasize direct heat applications. These efforts
include regional planning, technical assistance, market studies,
and outreach activities. The Center publishes a quarterly bulletin
which highlights current activities and technologies in the geo-
thermal direct use field. Information is available concerning
planning, permitting, construction, economics and resource evalua-
tion, and current development status for direct use applications

at the state, national, and international level.

Geo-Heat Utilization Center
Oregon Institute of Technology
Klamath Falls, Oregon 97601 '
(503) 882-6321, Ext. 267 -

: Oregon'bepartment of Geology and Mineral Industries (DOGAMI)

/

The Department participates in a geothermal program with the U.S.
DOE and U,S. Geological Survey to assess geothermal resource areas
in Oregon. DOGAMI can provide valuable information concerning
resource characteristics and drilling permit procedures. DOGAMI .
publishes an annual review of exploration activities, generally in

a spring edition of Oregon Geology Magazine.

Oregon Department of Geology & Mineral Industries
1069 State Office Building ' I
o Portland, Oregon 97201
el (503) 229-5580 o

_,Gecthermal~Resources'Council‘(GRC)

- The GRC is a non-profit professioral organization dedicated to
information dissemination and support of geothermal education
programs. GRC offers seminars and technical training sessions
and publishes special reports, a monthly bulletin, and a directory.
GRC can provide references and contacts for all aspects of geo-
thermal development and use. ‘ o '

Geothermal Resources Council
Davis, Calif. 95616
(916) 758-2360

' GEOTHERMAL INFORMATION AND ASSISTANCE - Page 2
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1TECHNICAL ASSISTANCE

As a part of the U.s. Department of Energy s geothermal program,
technical asssitance is available, at no cost, to private, public,
or corporate entities interested in using geothermal resources.
The program is intended to provide assistance to persons with
little or no experience in the geothermal field in order to pro-
mote rapid development of geothermal energy. The amount of
assistance is limited in recognition of the work of private
organizations involved in this area. Assistance is provided, as
requested,. on a first come, first served basis.

The Geo-Heat Utillzation Center can provide assistance in the
form of limited resource evaluation, engineering and economic
feasibility studies, materials selection, corrosion problems,
conceptual design, institutional factors, and consultation with
independent engineers, geologists, planners, managers and other

‘geothermal consultants.

Geo-Heat Utilization Center

- Technical Assistance Program
Oregon Institute of Technology .
Klamath Falls, Oregon 97601
(503) 882-6321, Ext. 267

In a similar manner, the University of Utah Research Instztute can
provide service for geologic, geophyszcal and other resource

evaluatlon assmstance. :

,_UnlverSLty of Utah Research.Institute
- Earth Science Laboratory
' User-Assistance Program
Research Park :
420 Chipeta Way, Suite 120
Salt Lake City, Utah 84108
(8011 581—5283 3
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