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(b) The lessee shall take all reason-
able precautions to prevent: (1) Waste;
(2) damage to any natural resource in-
cluding trees and other vegetation, fish
aud wildlife and their habitat; (3) Injury
or damage to persons, real or personal
property; and (4) any environmental

_ pollution or damage.

" conducted by the lessée but are to be -

{c)- Any significant effect on the en-
vironment created by the lessee’s opera-
tionis or failure to comply with environ-
mental standards shall be reported to
the Supervisor within 24 hours and con-
firmed in writing within 30 days. -

§270.31 Dcsxgnahon of operaxor or
" agent.

In all cases where operations are not

conducted under authority of an unap-

proved operating agreement, assignment

or other arrangement, & “designation of

‘operator” shall be submitted to the Su-

pervisor, in & manner and form approved
by him, prior to commencement of op-
erations. Such & designation will be
accepted as authority of the operator or
his local representative to act for the
lessee and to. sign any papers or reports
required under the regulations in this
part. All changes of address and any ter-

. mination of the authority of the operator
- shall be immediately reported, in writ-

ing, to the Supervisor.

'§270.32 Local agent,

When required by the Supervisor, the
lessee shall designate a local representa-

" tive empowered to receive notices and

comply with orders of the Supervisor is-
sued pursuant to the regulations in this

part.

§ 270.33 - 'Drilling and producing obliga-
tions.

(a) The lessee shall diligently drill and
produce such wells as are necessary to
protect the lessor from loss by reason of
production on other properties, or in lieu
thereof, with the consent of the Super-

‘visor, shall pay a sum determined by the-

Supervisor as adequate to compensate the

lessor for failure to drm and produce any.

- such well.

- CFR 3204.5.)

. (b) The lessee shall promptly drill and
produce such other wells as the Super-
visor may require in order that the lease
he developed and produced in accordance
with good opemtmg practices. (See 43

§ 270.34 Plan of operauon.

Prior to commencing any. operatlons
on the leased lands or on any lands cov-
ered by a unit or cooperative agreement,
the lessee shall submit in triplicate and
obtain the approval of the Supervisor
and the appropriate land management
agency of a plan of operation for the
area. Such plan shall include:

_(a) The proposed location of each well
including a layout showing the position
of the mud tanks, reserve pits, cooling
towers, pipe racks, etc.;

- (b) Existing and planned ‘access and
lateral roads;

(¢) Location and source of water sup-

~ Ply and’ road bullding material;
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(d) Yocation of camp sltes air-strips,

‘and other supporting faclhtles

(e) Other areas of Dotentla.l surra.ce
disturbance;

(f) The topographic features of the
land and the drainage patterns;

(g) Methods for disposing of waste.

material; -
“(h) A narrative statement descrlblng

thz proposed measures to be taken for

protection of the environment, including,
but not limited to, the prevention or con-
trol of (1) fires, (2) soil erosion, (3) pol-
lution of the surface and ground water,
(4) damage to fish and wildlife or other
natural resources, (5) air and noise pol-

lution, and (6) hazards to public health .

and safety during lease activities;

(1> All pertinent information or.data
which the Supervisor may require to
support the plan of operations for the
utilization of geothermal resources and
the protection of the environment;

(J) Provisions for monitoring deemed
necessary by the Supervisor to ensure
compliance with these regulations for
the operations under the plan; and

(k) A requirement for the cellection
of data concerning the existing air and
water quality, nolse, seismic and land
subsidence activities, and ecological sys-
tem of the leased lands covering a period
of at least one year prior to the submis-

_sion of a plan for production. The infor-

mations required for paragraphs (a)

through (f) of this section may be shown

on a map or maps available from State
or Federal sources.

Subsequent operations, .

After completion of all operations au-
thorized under any previously approved
notice or plan, the lessee shall not begin
to redrill, repair, deepen, plug back,
shoot, or plug and abandon any well,
make casing tests, alter the casing or
Iiner, stimulate production, change the
method of recovering production, -or use
any formation or well for brine or Buid
Injection until he has submitted to the
Supervisor in writing a new plan of op-
erations and has received written ap-

proval from him. However, in an emer- .

gency a lessee may take action to pre-

vent damage without receiving prior ap-

proval from the Supervisor, but in such
cases the lessee shall report his action to

‘the Supervisor as soon as possible.

§ 270.36 Well deslg'nauons. e

The lessee shall mark each derrick
upon commencement of drilling opera-
tions and each producing or suspended
well in a conspicuous place with his name
or the name of the operator, the serial
number of the lease, the number and
location of the well. Whenever possible,

the well location shall be’ described by’

section or tract, township, range, and
by quarter-quarter section or lot. The

lessee shall take all necessary means and’

precautions to preserve these markmgs
§ 270.37 Well records.
(a) The Iessee shall keep for each

well at his ﬁeld headquarters or at other
locations conveniently available to the

_Supervisor, accurate and complete rec-

Lo

“ords of all well operations including pro-

duction, drilling, logging, directional well
surveys, casing, perforation, safety de-
vices, redrilling, deepening, repairing,
cementing, alterations’ to casing, plug-
ging, and abandoning. The records shall
contain a description of any unusual
malfunction, condition or .problem; ell

‘the formations penetrated; the content

and character of mineral deposits and

water in each formation; thermal gradi- - )

ents, temperatures, pressures, analyses
of ‘geothermal waters, the kind, weight,
size, grade, and setting depth of casing-
and any other pertinent information.
(b) The lessee shall, within 30 days

after. completion of any well, transmit -

to the Supervisor copies of the records
of  all operations in a form prescribed
by the Supervisor.

(¢c) Upon -requést of the Supervisor,
the lessee will furnish (1) legible, exact
copies of service company reports on ce-
menting, perforating, acidizing, analyses
of cores, electrical, and temperature logs,
chemical analyses of steam and waters,
or other similar services; (2) other re-

ports and records of operations in the -

manner and form prescribed by the
Supervisor.

§ 270.38 Samples, tests, and surveys.
(a) The lessee, when required by the

‘Supervisor, will make adequate sampling,
tests and/or surveys using acceptable =

techniques, to determine the presence,
quantity, quality, and potential of geo-
thermal resources, mineral deposits, or
water; the amount and direction of de-~
viation of any well' from the vertical;
and/or formation temperatures and
pressures, casing, tubing, or other pres-

" sures and such other facts ag the Super-
_visor may require. Such tests or surveys

shall be made without cost to the lessor.
(b) The lessee shall, without cost to
the lessor, take such formation samples

. or cores to determine the identity and
. character of any formation as are re-
quired and prescribed by the Supervisor. .

§270.39 Directional survey.

The Supervisor may require an angular
deviation and directional survey.to be

-made of the finished hole of each direc~ .

tionally drilled well. The survey shall be
made at the risk ‘and expense of the
lessee unless requested by an offset lessee,
and then, at the risk and expense of the
offset lessee. A copy of the survey shall
be furnished the Supervisor,

§270.40 Well control.

The lessee or operat.or shall: (a) Take °
:all necessary precautions to keep all wells

under control at all times; (b) utilize
trained and competent personnel; (c)
utilize properly -maintained equipment
and materials; and (d) use operating
practices which insure the safety of life
and property. The selection of the types
and weights of drilling fluids and provi-

.sions for controlling fluid temperatures,

blowout preventers, and other surface

control equipment and materials, casing
- and cementing programs, etc., to be used

shall be based on sound englneering prin-~

ciples and shall take into account appar- -

ent geothermal gradients, depths and

21, 1973
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' UNITED STATES
DEPARTMENT OF THE INTERIOR
‘GEOLOGICAL SURVEY
CONSERVATION DIVISION

CEOTHERHAL RESOURCES OPERATIONAL ORDER NO. 1
Effective February 1, 1975

EXPLORATORY OPERATIONS

" - This Order'is established pursuant to the authority prescribed in

30 CFR.270.11 and in accordance with 30 CFR 270.78.. All -exploratory
operations other than drilling of exploratory and development wells
will be conducted in accordance with the provisions of this Order.
All plans for exploratory operations to be conducted shall include
provisions for appropriate environmental protection and reclamation

-of disturbed lands. A cultural resources investigation approved

by the Area Geothermal Supervisor -(Supervisor) shall be performed

‘ prior to any surface disturbance other than Casual Use

: A11 variances frOm the requirements specified in this Order shall

.-: be subject to approval pursuant to 30 CFR 270.48. Each Notice of

Intent to Conduct Geothermal Resources Exploration Operations shall

include a notation of any proposed variances from the requirements -

of this Order. References in this Order to approvals, determinations,
or requirements are to those given or made by the Supervisor or. his
delegated representative.

The following exploratory operations and reasonable expenditures
therefor will qualify as diligent exploration -if approved by the -
Supervisor prior- to the in1t1ation of such operations. '

1. Casual Use. Casual Use shall include any entrance on the leased

‘lands for geological reconnaissance or surveying purposes.. Sampling

of springs and water wells on the lease for geochemical analysis
shall be construed as casual use. Such non-disturbing surveys and
reconnaissance -operations will not require a Notice of Intent: to
Conduct Geothermal Resources Exploration Operations. The lessee

' shall notify the Supervisor prior to commencing such casual use
' operations.  Casual Use operations proposed or completed shall be -

included in any subsequenc Plan of Operations.'

2,'-Geophysica1 Egploration;_ Geophysical exploration shal1 include,
n'but is not limited to, surface: electrical resistivity surveys, seismic
ground noise surveys, passive micro-earthquake monitoring surveys,

magneto-telluric surveys and all other geophysical surveys, including
airborne techniques._ , :
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Geophysical- surveys other than airborne techniques will require a i
Notice of Intent to Conduct Geothermal Resources Exploration Operatiors,
' (Form 3200-9). All such anticipated surveys should be included in the

Plan of Operations and mpst be approved by the Supervisor before the
work is ‘begun. . :

The lessee shall furnish the Supervisor two copies of . the records
of such surveys within 30 days after the completion of such operations

3. Drilling of Shallow Holes. Drilling of ghallow holes for the
measurement of’ temperature gradients or heat flow will be considered
~as an exploration operation and will require approval of a Notice of-

Intent to Conduct Geothermal Resources Exploration Operations (Form
3200-9) by the Supervisor. The following stipulations shall apply to
the drilling of such shallow holes.

A. Holes for measuring temperature gradients shall be limited to
a depth of 152 .metres (500 feet), unless otherwise authorized by the
Supervisor.

- . B, Return-line temperatures shall be taken at no less than 9-metre
(30 foot) intervals during drilling operations on shallowbholes drilled
with mud. If return-line mud temperature should reach 52°C. (125°F.),
drilling ahead shall cease 1mmediately and the hole will be’ either

1) Completed as an observation hole by running steel tubing -as
deep as possible, filling the annulus with drilling mud from total

“depth to 3 metres (10 feet) below the surface and with cement’ from
3 metres (10 feet) to the surface, '

(2) Abandoned by filling the hole with drilling mud from total depth-

to .3 metres (10 feet) below the’ surface and cement to the surface
thereafter, or .

-(3) Equipped with mud cooling and wellhead control devices to main-.
: tain well control and mud returns temperature at or below 52 C
, (125 F. ) .

c. If flowing steam or hot ‘water at 65 C (150 F.) or greater- is
encountered, further drilling shall stop immediately and the hole
wvill be" either =

(1) Completed as an observation hole using steel tubing cemented
from total depth to surface; or .

(2) Abandoned by plugging with cement from total depth to surface.

R
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"D. 1f cold flowing artesian water is enCOuntered. the hole will®
be completed as in (C) hereinabove, except that plastic tubing may
. be used. .

"If the conditions outlined in (B), (C) or (D) are encountered the
_Supervisor shall be notified immediately.

" No exceptions to the stipulations of (B), (C) or (D) will be allowed
Hithout specific prior permission of the Supervisor.

E. The lessee shall submit the following information with the- Noticen

of Intent to Conduct Geothermal Resources Exploration Operations (Form
"3200-9)

(1) The approximate location (to the nearest 30 metres (100 feet)
from some identifiable marker or object within the smallest legal
subdivision) and hole number or designation of each proposed hole
and . probable order of drilling;

2) The type and size of drilling rig; - o .

(3) The proposed drilling program including the drilling system
(type of bit and circulating medium), approximate depths and c351ng
(conductor) program for each such ho;e,

(6) The type. of drilling sump and proposed method of sump abandon-
went at each location,-

(5) The approximate time that each hole will be used for observa-
tion; and 4

(6) The proposed method of abandonment for each hole. Additionmally,
the lessee shall notify and receive.the approval of the Supervisor'
- prior to any change in the location of an approved. hole or for any
additional holes which the lessee desires to drill.

F. Locations proposed in natural thermal areas vithin a 300-metre '
(1,000-foot) radius of hot springs, fumaroles, or other surface geo—-
thermal indicia, or in areas of known artesian water flow, will require
a detailed drilling program for each hole, approved by the Supervisor.
The Supervisor may require special drilling and completion techniques
for such holes (such as cemented surface casing and simple expansion-
type blowout preventers) to safely .control formations containing
geothermal or other resources which may be penetrated.

G. A supply of mud and lost circulation material shall be kept on
hand while drilling to control abnormal pressure if rotary equipment
is used.
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H. Holes shall be completed for observation purposes in a manner.
.which will allow satisfactory subgsequent abandonment., As a minimum,

the annular space shall be filled with mud (cuttings and dirt if drill—.

ed with air or auger) to 3 metres (10 feet) below the surface and
with cement from 3 metres (10 feet) to the surface, and the tubing
shall be capped when not in use.

1. Holes shall be,abandoned in a manner that will prevent subsur-
. face interzonal migration of fluids and surface leakage. As a mini-
- mum, the top 3 metres (10 feet) of tubing below the surface shall be
 filled with cement. ' Tubing shall be cut off at ground level or as
directed by the Supervisor. -

4, Reporting,Completion of Exploration Operations. The Notice of -
Completion of Geothermal Resources Exploration Operations (Form 3200-
10) shall be submitted in triplicate, .and shall include the following
information for each hole drilled: : : '

A Pinal hole deeignation and‘location;

B. A driller's log noting water table and water aquifers encouutet-
. ed (if determined), and salt, coal beds or other mineral deposits,
if present, :

C. Hethod of completion, cementing, and casting and/or tubing used
D. Complete details of the abandonment procedutes,

E. Any information on drilling difficulties or -unusual circumstances
‘encountered which would be helpful in assuring future safety of opera-
tions or ptotection of the environment in the area concerned; and ‘

F. Temperature data and logs for each hole surveyed.

5. General. -Drilling fluids or cuttings shall not ‘be discharged
onto the surface where such discharge might ccntaminate lakes and’
perennial or intermittent streams. Excavated pits or sumps used in
drilling shall be backfilled as soon as drilling is completed and
restored to conform with the original topography. Unattended sumps
shall be completely fenced for the protection of the public, domestic‘
animals and wildlife. . :

R R oo

P

VRN

P

g

v Pk L LAese

O

P e s,

e S S




. 6s Notice of Eatry. Applicant shall contact the.apptopriafe U. s.

'Geological Survey Geothermal District Office prior to entry on the
land to conduct: exploration operations.

Apptoved.

Russell G. Wayland
Chief, _Conservation Division

<. * . '
DN

Reid T. Stone

Area Geothermal Supervisor
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GRO Order No. 2

Drilling, Completion and Spacing
of Geothermal Wells '
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, . UNITED STATES | .
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
CONSERVATION DIVISION

GEOTHERMAL RESOUﬁCES OPERATIONAL ORDER NO. 2

'Efiective February 1, 1975

' DRILLING, COMPLETION AND SPACING OF GEOTHERMAL WELLS

‘This Order is establlshed pursuant to the authority prescribed in 30
" CFR 270.11 and in accordance with 30 CFR 270. 14, 270.15, and 270.40. Aall
wells shall be drilled in such a manner as to minimize damage to the
environment and to’ _protect llfe, health property..usable ground waters.
and qeothermal resources.

tAllhexploratory wells drilled far geothermal resources shall be drilled
in accordance with the provisions of this Order. Initial development wells
‘drilled for qeothermal resources shall be drilled in accordance with the
-provisions of this Order, and these provisions shall continue in effect
until field rules are xssued. After field rules have been: establlshed by.
the Area Geothermal Supervisor (Supezv1sor), development wells . in the
ind1v1dua1 fields shall be drllled in accordance thh such rules.

Where suff1c1ent geologic and engineering 1nfo*mat1on is obtained th*ouqh
exploratory drilling, lessees may make application or the Supervxsor may
request the lessee to submit an application for the establishment of field -

" rules. - The Supervisor may issue field rules at any time he deems appro-
Ppriate upon failure of the lessee to t1mé1y fxle for such fleld rules.

all wells drilled under the provisions of thls Order shall have been
dncluded in an exploracory or development Plan of Operations as regquired 5
- under 30 CFR 270.34. Each Application for Permit to.Drill (Form 3-331C)
shall include all information required under 30 CFR 270.71, and shall
include a notation of any proposed variances from the requirements of
this Order. - All variances from the requirements specified in this Order -
shall be subject to approval pursuant to 30 CFR 270.48. .- References. in
this Order to approvals, determinations, and requirements for submitting
of information or-applications for approval are to those granted, made
ox reqvlred by the Supervisor or his delegated representatzve. The lessee
“shall comply with the follow1ng requirements:

1. Well Casxng All wells shall be cased and cemented in accordance
with the requirements of 30 CFR 270.15, and the appllcatlon for permit
to dr111 shall include the casing de51gn safety factors for collapse,
tension and burst. The permanent wellhead completlon equipment shall
bé attached to the production casing or to. the intermediate casing’ o
. 1f the productlon casing does not reach to the surface except as other-

. wise authorized by the Supervisor to meet special well conditions. All
°351h9 Strlngs reaching ‘the suxface shall be cemented at ‘a suftxcxent
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_ depth to proVide adequate anchorage and support for the casing and
any blowout prevention equipment required thereon. For the purpose of "
this Order, the several casing strings in order of normal installation’ = - - -
are (1) conductor, (2) surface, (3) intermediate and (4) production’
. strings. The following casing setting depth requirements ereerneral
in nature and subject to variations .to permit the casing to be set
and cemented in a competent formation. The Supervisor's determina-
. tion of adequate casing.setting depths shall be based upon all geologic
.and engineering factors including apparent geothermal gradients, depths
~and pressures of the various formations to be penetrated and all other
‘pertinent information about the area.- All depths in this Order refer
to true vertlcal depth (TVD) below ground level, unless otherw-se
spec1f1ed . .
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A. Conductor Casing. This casing shall be set at a minimum depth ' BN
.. of 15 metres (50 feet) and a maximum depth of 60 metres (200 feet) be- ‘
' fore drllllng into shallow formations suspected or known to contaln
geothermal resources, non-condensible gases, or other mineral resources
or upon encounterlng such formatlons.

B. Surface Casing. This casing Shall be set at a depth equivalent
to or in excess of ten percent of the proposed total depth of the well
provided, however, that such setting depth shall be not less than 60

‘ metres (200 feet) nor more than. 400 metres {1,300 feet).

* €. Intermediate Casing. Thls ca51ng shall be set at any t'me when
:equlred by well conditions encountered in drilling below the surface’
casing such as anomalous pressure ‘zones, ,uncased fresh water aquifers,
cave-ins, washouts, lost c;vculatlon zones, rapidly increasing thermal
gradients or other drilling hazards. If a liner is used as an inter-
.. mediate string, the lap shall be tested by a fluid entry or pressure’
test to determine whether a seal between the liner top and the next
.larger ‘casing string has been achieved. The liner overlap’ shall be
a minimum of 30 metres (100 feet). The test. shall be recorded on the
driller's ‘log and may be witnessed by the Supervisor. In the event of
lap or casing failure during the test, the lap or casing must be repair-
'ed or recemented and successfully retested as requlred by the Supervzsor.

g N A B e b e A

D. Proddct1on Casing. ThlS c331ng may be set at the top of or through'
the potent1al producing zone and shall be set before completing the o ‘
well for production. Production casxng ‘'shall be run to the surface or . . .
lapped 1nto the next larger ccasing string. The liner overlap, if - T

"utilized, shall be at least 30 metres (100 feet) and shall be tested, . o
Awitnessed and recorded as in the case of 1ntermed1ate casing hereinabove.: '
In the event of lap or casxng failure durlng the test, the lap or casing.
nust be repaired or recemented and successfully retested as requlred
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.

'by the Supérvisor. Production casing shall normally be of consistent E
nominal outside diameter from the surface or from the top of the lap to -

the casing shoe. The surface casxng shall not be used as production
‘casing, unless otherw1se authorxzed by the Supervisor to meet spec1al
well conditions.

.

B. Cementing of Casing. The conductor and surface casing strings
shall be cemented with a quantity of cement sufficient to fill the
‘annular space back to the surface. The intermediate casing string
shall likewise be cemented back to the surface or to the top of the
lap if a liner is used as an lntermedlate string. Production casing
shall be cemented with a high temperature resistant admix, unless
waived by the Supervisor. and shall be cemented in a manner necessary-

" to exclude, isolate or segregate overlylng formation fluids from the

geothermal resources zone and to prevent the movement of fluids into

- possible fresh water zones. Production casing shall be cemented_back‘>

‘psi/ft) whichever is greater. All casing strings set at a depth less -

to the surface or, if lapped, to the top of the lap. A temperature
or cement bond log may be required by the Supervisor after setting.
and cementing the production casing and after all primary cementing .
operations if an unsatisfactory cementing job is indicated. Proposed

well cementing techniques differing from the requirements of this para-,

graph will be cenSidered by the Supervisor on an individual well basie.

F. Pressure Testing. Prior to drilling out the casing shoe after
cementing, all casing strings set to a depth of 152 metres (500 feet)
or greater, except for conductor casing, shall be pressure tested to
a minimum pressure of 63 bars (1,000 psi) or 0.045 bars/metre (0.2

than 152 metres (500 feet), except for conductor casing, shall be
pressure tested to a minimum pressure of 35 bars (500 psi). Such test

shall not exceed the rated working pressure -0f ‘the casing or the blow- .

out preventer stack assembly, whichever is lesser.

In the event of casing failure durlng the test ‘the casing must be
repaired or recemented until a satxsfacto*y test is obtained. A pres-
gure decline of 10 percent or. less in 30 minutes shall be cons;dered

‘satxsfactory.

Casing test. results shall be recorded on the drxller s 1og and

’ reported to the . Supervisor within 30 days after the completlon of

such test. Advance notice of all casing and 1ap tests shall be given:
in sufficient time to enable the Supervisor to be present to witness
such tests. The casing and lap test reports-shall give a detailed
descrzptlon of the test, including mud and cement volumes, lapse of
time between running and cementing ca51ng and- testing, method of test-
ing and test results. : : :
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G. Directional SurVeys;

(1) General. Deviation surveys’ (1nclinatlon from vertlcal or SLngle'
ghot) shall be taken on .all wells during the normal course of drilling
at intervals not to exceed 152 metres (500 feet). The Suoerv1sor ‘may
‘require a directional survey giving both 1nc1inatlon and azimuth or a
dipmeter to be obtained on all wells. In calculating all surveys,

a correction from true north to Lambert-Grld north shall be made after

. makxng the magnetic to .true north correction. All surveys shall be

filed with the Supervisor. Where d1rectlona1 surveys are requlred
composite surveys shall be filed wlth the Supervisor show1ng the lnter—
val from the bottom of the conductor casxng tc total depth.

(2) . Vettical Wells. Wells'are considered vertical if inclination'
~does not exceed an average of five degrees from the vertical. The
SuperVLSor may require a directional survey’ giving both inclination and

azimuth at intervals not exceeding 30 metres (100 feet) between stations

prior to, or upon, setting any casing string or liner (except: conductor

.casing) and at total depth on any vertical well drilled in close prox-

Cimity to lease boundaries or areas with an unstable land surface, highly

faulted or steeply dlpplng beds. or in areas of suspected abnormal forma-

tion pressures

(3) Directionél Wells. Wells are considered directional if ‘inclina-

" tion exceeds an average of five degrees from the vertical. ‘Directional ’

surveys giving both inclination and azimuth shall be obtalned a* inter-

vals not to exceed 30 metres (100 feet). between statiors prior to, or

upon, setting any casing strlng or llner (except conductor ca51ng) and
at total depth. '

2. lowou* Prevention Equipment and Procedures. All necessary pre—
cautions shall be taken to keep all wells under control at-all times,
utilize trained and competent personnel,. and utilize broperly maintained

" equipment and mater1als Blowout preventers and related well control

",equ1pment shall be 1nstalled tested immediately chereafter and main-

tained ready for use until drilling operations are completed. Certain

. components,’ such as packing elements and ram rubbers, shall be of high.

temperature resistant material as necessary.  All kill lines, blowdown
lines, manifolds and fittings shall be steel and shall have a tempera-
ture derated minimum working ‘pressure’ rating equivalent to the maxlmtm‘
anticipated. wellhead surface - pressure. ‘Subject to subparagraphs {A)
and (B) hereinbelow blowout prevention equipment shall have manually
operated gates and hydraulic actuating systems and accumulators of
sufficient capacity to close all of the hydraullcally-operated equip-~
ment and have a minimum pressure of 69 bars (1,000 psi) remaining on the
accumulator. Dual control statlons shall be 1nstalled thh a hlgh
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pressure backup system. One control panel shall be located at the
driller's statron and one control panel shall be located on the qround
. at least 15 metres (50 feet) away from the wellhead or rotary table.
Air or other gaseous fluid drilling systems shall have blowout pre- .
vention assemblies. Such assemblies may include, but are not lxmlted
to, a rotat:.ng head, a double ram blowout preventer or equ-valent, a
banjo-box or an approved substitute therefor and a blind -ram blowout -
preventer or gate valve, respectively. Exceptions to the requirements
of this paragraph will be considered by the Supervisor only for cer--
tain geologic and well conditions such ‘as stable surface areas wlth
known low subsurface formation pressures and temperatures.

A proposed blowout prevention program and a blowout contingency
plan including proposed containment, public health and safety and clean-
up measures shall be submitted with the Appllcatlon for Permit to Drill
(Form 9-331C).

A. Conductor Casrng. Before drilling below this string, at least
one remotely controlled hydraulically-operated expansion type preventer
or an acoeptable alternative, approved by the Supervisor, including
‘a drilling spool withside outlets or equivalent, shail be installed.

~A kill line and blowdown line with appropriate fittlngs shall be con-'.
nected to the drllllng spool._:

B. Surface, Intermediate and Production Casing. Before drilling .

below any of these strings, the blowout preventlon equlpment shall
' include a minimum of

,(1)' One expanSion-tYpe preventez.and accumulator or a rotatinq‘head;‘
{(2) A manual and remotely controlled hydraullcally-operated double

. ran.blowout preventer or equivalent having a temperature derated-

- mipimum working pressure rating which exceeds the maximum antrcrpated»

- surface pressure at the anticipated reservoir fluid temperaturer

(3) .a drillingaspool_with sideloutlets or equivalent;

4) a fillup 11ne.

(S) A kxll llne equlpped wvth at leASt one valve. and

: (6) A blowdown line equlpped wrth at least two valves and securely
_ anchored at all bends and at the end.

C.- Testing and Maintenance. - Ram-type blowout preventers and
auxiliary equipment shall be tested to a minimum of 69 bars (1,000
.-psi) or to the working pressure of the casing or -assembly, whichever is
the lesser. - Expansxon type blowout preventers shall be tested to 70

© -10-
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percent of the above pressure test1ng requ1rements.,

LB

The blowout preventlon equlpment shall be pressure tested°

.

“ (1) When installed;

PRIeY

+ =+ (2) Prior to drilling out plugs and/or casing:shoes;

(3) Not less than once each week, alternating the control stations;

TNE Lidmvrai e -

- (4) Follow1ng repalrs that require dlsconnect1ng a pressure seal
-in the assembly. : , 4

e

During drilling operations blowout preventlon equlpment shall be ,
actuated to test proper ‘functioning as follows-f o ‘ : A _ :

(1) Once each trlp for blind and plpe rams but not less than once
each day- for pipe rams, and

(2) At least once each week on the drlll pipe for expan51on-type
preventers. :

All flange bolts shall be inspected at least weekly and re-tlghtened S
as necessary during drilling operations. The auxiliary control systems o
shall be inspected daily to check the mechanical condition and effective- = !

_ness and to ensure personnel. acqualntance with the method of operation.
‘Blowout preventlon and auxiliary control equlpment shall be cleaned,'
inspected and repaired, if necessary, prioxr to installation to assure
proper functioning. Blowout prevention controls shall be plainly
labeled, and all crew membérs shall-be instructed_on the function
and operation of such equipment. A blowout prevention drill shall be
conducted weekly for each drilling crew. All blowout preventicn cests
and crew drllls shall be recorded on the driller's log.

ewie . 1 T re aaeaee

DM e

D. Related Well Control Ecuirment. A full openlng drx string
safety valve in the open position shall be maintained on the rig floor
“at all times while drilling operations are being conducted. A kelly
: oock shall be 1nstalled between the kelly and the swzvel

3. Drilllng Fluid. The propertxes. use and testing of drllllng fluids
and the conduct of related drilling procedures shall be such as are
necessary to prevent the blowout of any well. Sufficient drilling
fluid materials to ensure well control shall be maxntained in the
field area readlly accessxble for use at all txmes.

ST e ST A T S e s By RIS
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'A. Drilling Pluid Control. Before pulling drill pipe, the drilling
fluid shall be properly conditioned or displaced. . The hole shall be
. kept reasonably full at all times, however, in no event shall the
e : ) annular mud level be deeper than 30 metres (100 feet) from the rotary .
SO ', table when coming out of the hole with drill pipe. Mud cooling '
. techniques shall be utilized@ when necessary to maintain mud character--
istics for proper well control and hole conditioning.

R L e

1
o
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B. Drilling Fluid Testing. Mud testing and treatment consistent
with good operating practice shéll be performed daily or more frequent-
1y as condltzons warrant. Mud testing’ equ1pment shall be maintained
on the drllllng rig at all times.

The followxng drilling f£luid system monltorlng or recording devices
shall be installed and operated continuously during drxllzng operatlons/
“with mud, occurring below the shoe of the conductor casing. No
exceptions to these requirements will be allowed without the specific

- prior permzsszon of the 5upervxsor-

b pcr SRR g SR

‘(1) High-low level mud pit 1nd1cator 1ncludlng a v;sual and audzo-
uarnlng devxce-f . : :

. (2) Degassers;'desiltérs and 'desanders; o ;-

" (3) A mechanical, electrical or manual surface drilling fluid
temperature monitoring device. The temperature of the drilling fluid
- going into and coming out of the hole shall be monitored, read and
recorded on the driller's or mud log for a minimum of every 3 metres
(30 feet) .of hole drilled below the conductor ca51nq, and

(4)~ A hydrogen sulfide indicator and alarm shall be installed in
areas suspected or known to contain hydrogen sulfide gas wnich may
teach levels considered to be dangerous to: the health and safety of
personnel in the area.

C. Monltorxng. From the time d:llling operatlons are initiated
and until the well is completed or abandoned, a member of the drilling
crew or the: toolpusher shall monitor the rig floor at all times for . °
surveillance purposes, unless the’ well is secured w*th blowout preventers
or cement plugs. ‘

4. well Logging. All wells shall be logged with an induction

electric log or equivalent from total depth to the shoe of the conductor _
" easing. The Supervisor may grant an exception to this requirement

- when.well conditions. make xt impractxcal or impossible to meet the above
requirements .

R~
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A. Blectric Logs. The lessee shall furnish to the Supervisor two’
‘legible exact copies of all logs run, within 30 days'after completion
of dxllllngeoperatlons on each well. Two coples of field prints of
such logs shall be made immediately available to the Superv1so: upon
his request. Two copies of chemical analyses of geothermal fluids or
other similar services performed shall be submitted to the Supervxsor
- within 30 days after such servxces are completed

.B. Lithologic Logs. Two legible exact coples of core analysis
" reports and lithologic (mud) logs shall be submltted to the Supervisor

._vithxn 30 days after the completion of such reports or logs, when such

with ASTM specifications.

gservices are used. However, daily logs shall be made available to the

Supervisor 1mmed1ately upon the completlon of such dally logs upon his .

request.'

S. Wellhead EQuipment and Testing.

" A. Comgletlons . All wellhead connectlons shall be fluid pressure
‘tested to the API or ASA working pressure rating. Cold water is
‘recommended as the testing fluid. Welding of wellhead connections
shall be performed by a certified welder using materials in conformance

B. Wellhead Equipment. All'completed.wells shall be equipped with
a mlnlmum of one casxngﬁead with side ou*lets, orne master valve and one
production valve, unless otherwise authorized by the Suoerv1sor. ail
casingheads, Christmas trees.,flttlngs and connections snall have a
temperature derated working pressure equal to or greater than the

v surface shut-in D'essure of the well at reservoir temperature. Pack-

.ing, sealing mediums and lubricants shall consist of materials or
substances that function effectively at, and are resistant to, high

tempetatures.‘ Wellhead equipment, valves, flanges and fi<tings - shall
_meet minimum ASA standards or minimum API. Standard €A so°c1‘1cat10n$-
Casinghead connections shall be made such that ‘luld can be pumped be-
tween cas1ng strxngs. : :

C.. TEStlng. ‘Any well” showlng sustalned ca51nchead pressure or
leaking of geothermal fluids between casing strings shall be tested -
to determine the origin of the. faxlure, when such failure point is
not otherwlse determxnable, and corrective measures snall be . taken.

6. Well Spacing. - No producan 1nterva1 of any well shall be
IOCated within 30 metres (100 feet) of the outer boundaries of ‘the

' leased lands, except ‘where approved by the Supervisor. No surface

Jlocation of ‘a well shall be located within 15 metres (50 feet) of
the boundary of any legal subd1v1slon unless otherwise authorized
by the Supervisor. The Superv1sor may approve or prescrxbe such well

-13-
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spacing as hehdetermines to be necessary_for the proper development
of the geothermal resources in accordance with the provisions of
30 CFR 270.15. : ' ‘

’

' o . . Reid T. Stone .
ol L .- Area Geothermal Superviscr

Russell G: Wayland’
‘Chief, Conservation Division
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. UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY '
CONSERVATION DIVISION

GEOTHERMAL RESOURCES OPERATIONAL ORDER NO. 3 ‘ -
Effective February 1, 1975 ‘

PLUGGING AND ABANDONMENT OF WELLS

" This Order 1s established pursuant to the authority prescribed in

30 CFR 270.11 and’ in accordance with 30 CFR 270.14 and 270.45. The
. lessee shall comply with the following minimum plugging and abandon-
. ment procedures for all geothermal resources wells. Oral approvals
- ghall be in accordance with 30 CFR 270.11. All variances from the
requirements specified in this Order shall be 'subject to approval
pursuant to 30 CFR 270.48. Each Sundry Notice (Form 9-331) shall
include a notation of any proposed variances from the requirements
of this Order. References in this Order to approvals, determinations
 or requirements are to those given or made by the Area Geothermal

Supervisor (Supervisor) or his delegated Tepresentative.

~ The lessee shall promptly plug aud abandon any well on the leased
land that is not in use or demonstrated to be potentially useful. No
'well shall be abandoned until its lack of capacity for further profic-
.able production of geothermal resources has been demonstrated to the
satisfaction of the Supervisor. No well shall be plugged and abandoned
_-until the manner and method of plugging have been approved or prescribed
by the Supervisor. ' .

Cement used to plug any geothermal resources vell except that cement
or concrete used for surface plugging, shall be placed in the hole by
pumping through drill pipe or tubing. Such cement shall consist of a
.high temperature ‘resistant admix, unless this requirement is waived by
the Supervisor in accordance with the particular. circumstances exist—
ing in that well or area. . :

- Prior to commencing abandonment operstious. the Supervisor shall beA
notified of all such proposed operations.

‘ Each Sundry Notice (Form 9-331) shall include all inrormation requirad
under 30 CFR 270.45 and 270.72. Any bond or rider thereto covering a
lease or an individual well thereon, shall remain in full force and

effect until the lease or individual well is:properly abandoned and the
surface properly restored. Written approval of the abandonment must be

obtained from.the Supervisor before release of any. bonds will be
recommended. , :

1 . Permanent Abandonment. -

A. Uncased Hole. In uncased portions of uells. cementrplugs shsll‘
be placed to protect all subsurface mineral’ resources including-
fresh water aquifers. Such plugs shall extend a minimum of 30 metres

-15-
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. (100 ‘feet) below, if possible, and 30 metres (100 feet) above such
aforementioned zones. Cement plugs shall be placed in a manner

necessary ‘to isolate formations and to protect. the fluids in such
formations from interzonal migration or contamination. ' =

B. Open Hole. Where there is open hole (uncased and open into

the casing string above), a cement plug shall be placed in the dpepest,

casing string by either (1) or (2) below. In the event Yost circula-
tion conditions exist or are anticipated, or if the well has been
drilled with air or other gaseous 'substance, the plug shall be placed
“in accordance with (3) below.A

(1) A cement. plug shall be placed across the shoe extending a.
minimum of 30 metres (100 feet) above and 30 metres (100 feet) below,

: : or

(2) A cement retainer with effective back pressure control set
approximately 30 metres (100 feet) above the casing shoe with at
least 61 metres (200 feet) of cement below ‘the retainer and 30 metres
(100 feet) of cement above.. : :

: (3) A permanent bridge plug set at the casing shoe and capped with‘
2 minimum of 61 metres (200 feet) of cement. .

. C. Perforations, JunkliFish and Collaosed Pipe. A'cementiplug

shall be placed across production perforations, extending 30 metres
(100 feet) below (where possible) and 30 metres (100 feet) above

the perforated interval. When a cement retainer is used to squeeze

: cement the perforated interval, the retainer shall be set a minimum

_ of 30 metres (100 feet) above the perforations Where the casing
contains perforations at or below fish, junk or collapsed casing
thereby perventing cleanout operatious, a cement retainer shall be

"set at least 30 metres (100 feet) above such point, and the interval-
below the retainer snall be squeeze cemented. .

D. Casing Shoes, Stubs, Lapns, and Liners. No casing shall be cut
and recovered without first obtaining the wricten approval of the
_ Supervisor.- A cement plug shall be placed across all casing stubs,
. laps, liner tops and all casing shoes not protected by an inner
casing string. Such plug shall extend a minimum of 15 metres (50
. feet) below and 15 metres (50 feet) above any such snoe, stub lap
or liner top. " .

E. 'Plngging,of Annular Space; All open annuli extending to the
surface shall be plugged with cement.— . -

F. Surface Plug. The innermost. casing string which reaches

ground level shall be cemented or concreted to a minimum depth of 15
' metres (50 feet)measured from 2 metres (6 feet) below ground level.

16~
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G. Testing of Plugs. The hardness and location of cement plugs
placed across perfnrated intervals and at the top of uncased or open |
hole shall be verified by setting down with tubing or drill pipe a
minimum of 6, 803 kilograms (15,000 pounds) weight on the plug or the

maximum weight of the available tubing or drill pipe string. if less .

) than 6, 803 kilograms (15,000 pounds)

ﬂ. Hud The intervals of the hole not filled with ‘cement shall

- be filled with good quality heavy mud.

2. Surface Restoration All casing strings- shall be cut off at -

. least 2 metres (6 feet) below ground level and capped by welding a

steel plate on the casing stub.  Cellars, pads, structures and other
facilities shall be removed. The surface area shall be restored as

specified by the Supervisor in consultation with the appropriate
surface managemeut agency

3. Temporary Abandonment ) An uncomoleted 'drilling well that is.to
be temporarily abandoned. shall be mudded and cemented. as required
hereinabove for permanent abandonment. except for the provisions of

subparagraphs E, F and 1I.

4. Suspended Wells. "he drilliug equipment shall not be removed

.on any geothermal resources well where drilling Opera*ions have been

suspended, - either temporarily or indefinitely, without prior approval
of the Supervisor and after approved measures have been taken to close

- the well and to protect all subsurface resources; including fresh
’ vater aquifers.

&/7’//“,

-Reid T. Stone ‘ .
. Area.Geothermal Supervisor

Approved'

QZM D pd

~ Russell G. Waylafd, e

Chief Conservation Division
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General Environmental Protection

Requirements

-GRO Order No. 4:
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- ‘ e e - UNITED STATES

(f\ . e DEPARTMENT ' OF THE INTERIOR-
' s GEOLOGICAL SURVEY

CONSERVATION DIVISION -

SIS T

CPRNE g O

~ GEOTHERMAL RESOURCES OPERATIONAL ORDER NO. 4

AN AeFae e

e ‘ Effective August 1, 1975

B T

*. . GENERAL ENVIRONMENTAL PROTECTION REQUIREMENTS'

R

fees . .- s ... ... .This Oorder is establlshed pursuant to the authority prescrlbed
: in 30 CFR 270.11 and in accordance with 30 CFR 270.2, 270.34(k),

270.37, 270 41, 270.42, 270.43, 270.44, and 270.76. Lessees

shall comply with the provisions of this Order. All variances °

from the requirements specified in this Order shall be subject

to approval pursuant to 30 CFR 270.48. References in this

Order to approvals, determinations, or requirements are to .

those given or made by the Area Geothermal Superv1sor (Superv;sor) T i

or hls delegated representatxve. o . B s

{ o fEr a2 e 1 S 3 D 7 o1

JEE All data submltted under this Order shall be. avallable for
: inspectlon in accordance with the Freedom of Infornatlon Act of :
1966 (P.L. 89-487), as amended in 1974 (P.L. 93-502), except o L
information such as geologlcal, geophysical, reservoir, trade
secrets, and financial- data- and interpretations of such data,
maps, and related files for which a lessee requests oroprletar}
status; provided that such status is determined by the Supervisor.
" to be warranted and is approved by apnroprlate ofrlc1als of the
Department of the Interlor.

ad de

e Protectlon of the environment includes the lessee's respon- : - .
'sibility to: conduct exploration and development operations in :
a manner that provides maximum protection of thé& environment; '

' rehabllltate disturbed lands; take all necessary precautions: to-
protect the public health and szfety; and conduct cperations in
-accordance with the spirit and objectives of all apolicable -
’Federal env1ronmental leglslatlon and supporting executlve orders.

g

, Adverse env1ronmental 1mpacts from geothermal-related actxvztv
.shall be prevented or mitigated thr rough enforcement of apvllcable _
Federal, State, and local standards, and the aopllcaelon of exist- -
.ing technology.. Inability to meet these environmental standards
or continued violation of env1ronmenta1 standards due to operations
of the lessee, "after notification, may be construed as grounds
for the Supervisor to order a suspen51on of operatlons.

-18- - B R




The lessee shall be respon51b1e for the monxtorlng of. readlly
identifiable localized environmental impacts associated with
specific activities that are under the control of the lessee.

"Monitoring of environmental impacts may be conducted by the use
of aerial surveys, inspections, periodic sahplings, continuous
-recordings,-or by such other means or methods as required by the
" Supervisor. ‘Due to the differing natural environmental conditions
among geothermal areas, the extent and frequency of such monitor-
ing activities will be determined by the Supervisor on an indi-
vidual basis. 1In the event the Supervisor determines that the
degree - and adequacy. of existing environmental protection regula-
tions in certain areas are insufficient, the Supervisor may
establish additional and more stringent’ requirements by the
issuance of f1e1d orders or by modlfylng exlstlng orders. .

teSsees”shall provide for acquisition of environmental base-
line data as required in accordance with 30 CFR 270.34 (k). for a
‘period. of one year prlor to ‘submission of a plan for productlon.
. Techniques and standards to .be used by the lessee for meetlng
these requlrements shall receive prior approval by the Supervisor.

1. Aesthetlcs. The lessee shall reduce visual 1moact,
where fea31ble, by the careful selectjon of sitss for operations
and facilities on leased lands. The design and construction of
facilities shall be conducted in a manner such that the facilities
will blend into the natural environmental setting of the area by
the appropriate use of landscaping, vegetaticn, compatible color
- schemes, and minimum profiles. Native plants or other ccmpatible
vegetatlon shall be’ used, ‘where oosszble, for landscaping and '
revegetatlon. -

2. Land Use and Reclamation. Operating plans shall be .
designed@ so that operations will result-in the least disturbarce
of land, water, and vegetation. Existing roads shall be used
where suitable. Entry upon certain env1ronmentallv fragile land
areas,'as designated by the surface management ‘agency, may be
either seasonally restricted or restricted to special vehicles
or transportation methods which will minimize disturbance to the
surface or other resources as spec1‘1ed by the Supe*v1sor and
surface management agency.

.Operating plans shall provide for the reclamation and
revegetation of all disturbed lands in a manner approved by the
Supervisor and the approprlate surface management aqency . Land

ded
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reclamation may include preparation and seeding with'prescribed'
wildlife food and plant cover or improved and acceptable sub-

stitutes thereof which will equal or enhance the food values for

. 1ndigenous wildlife species and domesticated animals. Temporary

fencing for such reclaimed areas may be requlred to fac111tate
restoration thereof.ﬁ .

Tha lessee shall at: all times maintain the:leased lands
in a safe and orderly condltlon and shall perform the operatlons
in ‘a workmanlike manner. ' The lessee shall remove or store all
supplles, equlpment, ‘and scrap in a timely and orderly’ ‘fashion.

Operations under a geothermal lease shall not'unreasonabiy
interfere with or .endanger operations . under any other lease,

;1icense, claim, permit, or other authorized use on the same
lands.

3, Public Access. The public shall have free and unrestric- -
ted access to geOthermal leased lands, excepting however, where
restrictions are necessary to protect publlc health and safety
or where such public access would unduly interfere with the
lessee's operatlons or the security thereof. The lessee shall.
provide warning signs, fencing, flagmen, barricades, or other

- safety measures deemed necessary by the Supervisor to protect
- the public, wxldllfe, and llvestock from hazardous geothermal

. or related aCthltleS.

4. Recreation. Recreatiohal:values shall be adequately

ﬂ_protected through. plannlng and designing of site development to

minimize the aesthetic decradatlon of the particular recreation

~area. The lessee shall -generally be restricted from surface

locations . for drllllng and other lease. operations within 61 metres

- (200 feet) of established. recreation sites and access routes

,‘thereto. However, the lessee may relocate a recreational site and/or

: access routes thereto when approved by the Superv1sor with the con-

' currence of the land management agency. o

5. . Slope Stability ind Erosion Control. Operations shall be

.. conducted in such a manner so as to minimize erosion and disturbance

to natural drainage. The lessee shall provide adequate erosion
and drainage control to prevent sediments from'disturbed'sites
from entering water courses for sozl and natural resource conser-
vatlon protectlon. : : :

Mitigating measures ta lessen environmehtal dahage may
include reseeding of disturbed soils, chemical stabilization, and
dust and erosion control on well sxtes, roads, and constructlon
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o All operating plans shall give proper con51deratlon to
the potential hazards of slope instability. Where potentially
unstable ground conditions exist, design of proposed roads,
drill sites, and surface facilities shall be approved by and
constructed under the supervision of a qualified engineer or
engineering ‘geologist satisfactory to the Supervisor.

6. Biota. The lessee shall conduct all operations in .
such a manner as to afford reasonable protection of fish,
wildlife, and natural habitat. The lessee shall take such

_measures as are necessary' for the conservation of endangered

.and threatened species of flora and fauna as set forth in

- applicable executive orders, regulations, and State or Federal
legislation such as the Endangered Species Act of 1973 and the
Fish and Wildlife Coordination Act. When such species would be -
adversely affected by the lessee's operations on the leased lands,
the lesseée shall implement those measures necessary to minimize
or eliminate such adverse effects and to protect the flora and

fauna as specified by the Supervisor in accordance with recommendations

by appropriate Federal and State agencies. Such measures may _
- be in addition to prov151ons set forth in the lease or accompany- '
ing stlpulatlons. '

The SUpervieor may receive infcrmation from recognized
_experts that a delicate balance of flora and/or fauna exists in
the area of operations or proposed operatlons._ Upon receiving .

such notice, the Supervisor will request tzmely advice and assistance’ :

from appropriate Federal and State agencies. regardlng (1) an
-assessment of the status of flora and fauna in the area "which
may be adversely arffected by operations, and (2) .advice as to
reasonable mitigating measures appropriate to minimizing or
‘preventlng adverse trends in populations, growth, vegetative
recovery, or repopulations in potentially affected flora and/or -
fauna." Based on timely receipt of advice from appropriate

- agencies, the Superv;sor will direct the lessee to take appro-

prlate measures to minimize 51qn1f1cant adverse trends in flora
and fauna. Such measures ‘may 1nclude, but not be limited to,
revegetation with qrasses,.shrubs or other’ vegetatlon of high
forage values desirable for habitat, replacement of fauna where
lost, replacement of water supply; or'sources where_destroyed.

where the lessee's operatlons have destroyed 51gn1f1cant

flora and/or fauna or their natural habitat and replacement by
"natural processes will not take place in a normal growth cycle,
the lessee shall take reasonable measures to replace those
spec1es or their habltat w1th the same or other acceptable

species or habitat as directed by the Supervisor. The.Supervisor's -:

_requlrements .shall be based on recommendations and advice recelved
from appropriate Federal and State agenc1es..
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7. Cultural Resources Preservation. The lessee shall
exercise due diligence in the conduct of his operations to pro-
tect and preserve s1gn1f1cant archaeologlcal historical,
cultural, paleontological, and unique geologic sites. The lessee
shall not disturb any known cemetery or burial ground of any
grpup or culture. -

Previously unknown sites uncovered by tﬁe’lessee shall
be immediately reported to the Supervisor, and operations on
the particular site shall cease until said site can be assessed
-5for its archaeological value and preservatlon. Necessary controls
-and remedial actions for the protection and preservatlon of
cultural resources shall be issued on an individual site basis
by the Supervisor as warranted. :

The preservation, restoration, maintenance, and nomination
of all resources for purposes of the National Register of Historic
Places shall be in accordance with the provisions of Executive
Order 11593 (36 FR 8921) entitled, "Protection and Enhancement of
the Cultural Envxronment," or any amendments thereto.

. B. Sub51dence and Selsmlcrgg> Surveylng of the land surface
pr1or to and during geothermal resources production will be
required for determining any changes in elevation of the leased

' lands. Lessees shall make such resurveys as required by the
Superv1sor to ascertain if subsidence is occurring. Production
data, pressures, relnjectlon rates, and vorumes skball be. accurately
,;recorded and filed-monthly with the Superv1sor as provided in

30 CFR 270.37. 1In the event subsidence activity results from the
' production of geothermal resources, as determined by surveys by
the lessee or a governmental boqy, the lessee shall take such
mitigating actions as are requlred by the lease terms and by

the Superv1sor. .

If subsiderice is determined by the Supervisor to
present a 51gn1f1caﬂt hazard to .operations or adjo*nlng land
use,. then the Supervisor may requlre remedial action including,
-but not 11m1ted to, reduced productlon rates, ’ncreaseq xnjectlon

of waste or other fluids, or a suspension of proquctlon.

‘A. . Surveys. All. requzred surveys shall be second
order or better.and shall be conducted under the direct sunervxs1on
‘'of a registered civil engineer or lzcensed land surveyor using
‘equipment acceptable by the National Ocean Survey for second
order surveys. All such work shail be coordinated with .the
.county surveyor of the county in which the surveys and bench
,.marks'are to be established. Level lines and networks shall be
'tled to avallable regxonal networks..

g Adjusted survey data’ shall be filed with the
Supervxsor wlthln 60 days after 1evel1ng is completed. Any
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' lessee'having a commercially producti%e geothermal well or

wells shall partxcxpate in cooperative County/State subsidence
detectlon programs. All survey data filed with the Supervxsoz
shall be available to the public.

B. Bench Marks. One or more wellsite bench marks
shall be required at each completed well prior to prolonged
production and said bench marks shall be located in a manner
such that there is a minimal probability of destruction or
damage to said bench marks. Wellsite bench marks shall be t1ed
to existing regional networks. Additional bench marks
between the wellsites and the regional network shall be at 0.8-km

_'(one-half mile) intervals or as othe:wlse specified by the
Supervisor. These bench marks shall be resurveyed during well

production operatxons on a per1od1c basis as determined by the
Superv1sor. :

; Acceptable bench marks 1nclude, ‘but are not llmlted
to, a brass rod driven to refusal or 9 metres (about 30 feet)
and fitted with-an acceptable brass plate or a permanent

structure with an installed acceptable brass plate.

C. Reservoir Data. Initial reservoir pressure and
temperature shall be reported to the Supervisor in duplicate on
Well Completion or Recompletion Report (Form 9-330C) for“all
completed wells within 30 days after. the completion of measurements
or tests conducted for the purpose of obtaining such data. 1Initial
production test data including steamwater ratio, surface pressure
and temperature, quality, and quantxty of well effluent shall

. also be filed with the Supervisor on Fbrm 9-330C within 30 days

after a well is completed.

D. Selsm1c1ty. The. 1nsta11atlon of selsmographs or

,other llke instruments in producing geothermal areas for the-

purpose of detecting potential seismic activity may be initiated
from time to time by appropriate public agencies. Lessees

_'shall cooperate with the appropriate public agencies in this

regard. - The lessee and the appropriate public agency should
take care not to unreasonably interfere with or endanger

‘each other's ‘respective operations. The Superv1sor shall
..coordinate such detection programs between the -appropriate
'publlc agency conduct;ng ‘the program and the lessee.

Where 1nduced selsm1c1ty caused by the production

. of geothermal fluids is determined to exist by the Supervisor,
" then the Supervisor may require the lessee to install such’

monitoring devices as necessary to ‘adequately quantify the
effects thereof. If induced seismicity is determined to

‘represent a significant hazard, the Supervisor may require remedial
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- S ~ ‘actions 1hc1ud1ng. but not limited to, reduced production rates,
(’\ increased 1n)ectlon of waste or other fluids, or suspensxon of
productxon. :

9. Pollution, Waste Disposal, and Fire Prevention. The
lessee shall comply with all applicable Federal and State _
standards with respect to the control of all forms of air, land'f

'water, and noise pollution, including the control of -erosion.
and the disposal of liquid, solid, and gaseous wastes. The
;Superv150r may, at his dxscretlon, establish additional and
-" more stringent standards. Plans for disposal of well effluents
S . . must be approved by the Supervisor before any implementation
e action is undertaken. Immediate corrective action shall be - ST
' taken 'in all cases where pollution has occurred.

: The lessee shall timely remove or dispouse -of all waste
including human waste, trash, refuse, and extraction and process-
ing waste generated in connection with the lessee’ s operatlons
in a manner acceptable to the Superv1sor. -

g TR A

The lessee shall prov1de safeguards to mlnlmlze
potent1a1 accidental fires and shall instruct field personnel
in fire-prevention methods. The lessee shall maintain fire-
fighting equipment in working order at strategxc locat1ons on
the leased lands. :

A.. Pollution Prevention. In the conduct of all
geothermal operations, the lessee shall not contamlnate any
natural waters and’ shall mlnlmlze adverse ertects on the
env1ronment ' : * '

(1) . L;gpld Disposal. Liquid well effluent or the
liquid res1due thereof conta;d‘ng substances, including heat,
which may be harmful or injurious and cannot otherwise be

" disposed of in conformance with Federal, State, and regional v
standards, .shall be injected into the geothermal resources zone ' 1
or such other formation as is,apprQVed'by the Supervisor. R |

. . . Toxic drilling: rluxds shall be dlsposed of in
‘a manner approved by the Superv1so* and in conformance w1th
appllcable Federal, State, and reglonal standards.

B (2) - Solld Waste Dlsoosal. Drlll cuttlngs, sand,
precxpxtates, and other solids shall be disposed of as dzrected
by the Supervisor either on location or at other approved
disposal sites. Containers. for mud additives for chemicals and
‘other solid waste materials shall be dlsposed of in a manner
.-and place approved by the Superv1sor.
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% °.7 .A3) Air Quality. -Noncondensible gases such as
carbon dioxide, ammonia, and hydrogen sulfide may be vented or
e)ected into the atmosphere, provided, however, that the volume
and the measured concentration of such vented gas or gases
" shall not exceed applicable Federal, State, or reglonal air
pollution standards. Copies of each permit.issued by the
appropriate air pollutlon control agency and the reports required
thereunder shall be submltted to the Superv1sor.

(4) Pits and Sumps.. ‘Pits and sumps shall be lined
. with 1mperv1ous material and purged of envxronmentally harmful
.chemacals and precipitates before backfilling. In no event

. shall the contents of a.-pit or sump be allowed to contaminate
~streams, lakes, and ground waters. Pits and sumps shall be -
constructed in a manner and in such locations so as to minimize
'damage to the natural environment and aesthetic values of the

" lease or adjacent property. When no longer used or useful, ‘
pits and sumps shall be backfllled and the premises restored to.
‘as near a natural state as reasonably possible. Temporary

. fencing of unattended pits and sumps to protect wildlife,
'livestock, and the public may be required by the Superv1$or
and the surface management agency.

(5) Production Fac111t1es Maintenance. Production
facilities shall be operated and maintained at all times in a
manner necessary to prevent pollution. The lessee's field
personnel shall be instructed in the proper maintenance and
operations of production facilities for the preventlon of
pollutlon. :

'B. ~Inspection.and Reports. Lessees shall comply with
the following pollution inspection and reporting requirements.

(1) Pollution Insnectlo"s. Drllllﬁg and production
fac111t1es shall be inspected daily by the lessee. Appropriate
preventative maintenance shall be performed as necessary to .
prevent failures and malfunctions which could lead to pollutlon.
Wells and areas not under production shall be inspected by the
lessee at intervals prescribed by.the Supervisor. 'Necessary
.xepairs or maintenance shall be’made‘as required. ‘

(2) Pollutlon Renorts. All pollutlon incidents
shall be reported orally within 18 hours to the appropriate
Geothermal District Supervisor and shail be followed within
‘30 days thereof by a written report stating the cause and
correctlve action taken.

C. In:ectlon. The use oi any subsurface formatlon,
includlnq ‘the geothermal resources zone for the disposal of
- well effluent, the residue thereof, or thelln]ectlon of fluxds
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for other purposes such as subsidence prevention shall not be
permitted until the lessee has submitted a plan of injection
covering the proposed injection project and has subsequently
received. the Superv1sor s written approval thereof.

(1) Plan of Injection. The plan of injection
shall include the quantxty, quality, and source of the proposed
injection fluid; the means and method by. which the fluid is to
be injected; a structure map contoured on the intended 1n3ectlon:

~ zone; and cross-sections showing producing well 1ocat10ns and
"the proposed 1n3ect10n well location(s). '

_ (2) Injectlon Report. The lessee shall file in
dupllcate with the Supervisor a Monthly Water Injectlon Report
. .in a form approved by the Supervisor. The subject report shall
~ be. filed on or before the last day of the month following the

month in which the injection took place.

(3) Ingpgctlon.> In)ectlon wells and facilities

. 'shall be inspected by the lessee at intervals as prescribed by
'.'the Superv1sor to ascertain that all ln]ected fluids are con-
~fined to the approved injection zone.‘ A spinner survey, a
" radicactive tracer survey, and a cement bond log may be requlred
" on each injection well within 30 days after injection begins. The

lessee shall furnish to the Supervisor two legible exact copies

‘of any and all such surveys and logs. In the event of a casing
- failure, inadequate annular cement, or other mechanical failure,-
the lessee shall without unreasonable delay repair, suspend, or
- abandon the well. Where failure occurs in a zone which may

damage surface or fresh water aqulfe*s. 1n3ect10n shall meedlately
: cease. . - :

(4) New Wells.- The drllllng of new 1njectlon wells
in accordance ‘with an approved plan of. injection shall be ‘in
" conformance with the provisions of GRO Order No. 2. An application
for Permit to Drill, Form 9-331C, shall be filed in tr;pllcate
and approved for each injection well.

(5) Conversions.  The conversion of an exlstlng well
to an 1n)ectlon well in accordance with or modification of an
'approved plan of injection shall be in conformance with the reaulre—
‘ments of GRO Order No. 2. - The lessee shall demonstrate to the
‘satisfaction of the Supervisor by appropriate testing and logging
that the well is mechanically sound and suitable for injection ~
purposes. A Sundry Notice, Form 9-331, shall be flled in trlplx—
cate and approved for each conver51on. ~

- 10. Water Quality. The primary respon51b111ty ‘for water ,
- 'quality and pollution control has been delegated to the States
vhere such States have standards approved by the Envxronmental
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Protection Agency. Such State standards must meet basic Federal
requirements prohibiting the deterioration of waters whose
‘existing quality is higher than established water quality
.gtandards. The lessee shall comply with the State water quality
control organlzatlon s standards in such States as have federally-
' approved standards: The Supervisor, at his. discretion, may
establlsh addltlonal and more strlngent standatds.

The lessee shall file, in dupllcate. a detailed water
analysis report for all completed geothermal wells within 30
,days after completlon and annually thereafter or as otherwise
spec1f1ed by the Supervisor. Unless otherwise prescribed by
-the Supervisor, such analyses shall include a determination of
arsenic, boron, radioactive content, and radioactivity of the
produced fluids. 1In the event that a health hazard GXIStS, the
Superv1sor shall requlre appropriate health and safety precautions,:
perxodxc monLtOtlng. or the suspension of productlon.

11. ‘Noise Abatement The lessee shall minimize noise during
.exploration, development, and production activities. The

method and degree of noise abatement shall be as approved: by
the Supervisor.

The lessee shall conduct noise level measurements durlng
exploratlon, development, and production operations to determine the
" potential objectionability to nearby re51dents as well as the
potential health and safety danger due to noise’emissions.

Noise level measurements and - accompanylng data shall be
flled with the Supervisor. Such data shall provide the basis for
operational and noise control decisions by the Supervisor and shall
be based on an assessment of the noise relative to Federal or State
criteria including adjustments for the area involved, meteorological
conditions, and the time of day of the noise occurehce.

The lessee shall comply with Federal occupational
poise exposure levels applicable to geothermal activity under
the Occupational Safety and Health Act of 1970 as set forth
in 29 CFR 1910.95, which are incorporated herein by reference;
_or with State standards for protection of personnel where such
State standards are more zestrlctlve than Federal standards.

A. Measurement Condition. Outdoor noise measurements
- shall be made at least 3 metres (10 feet) from structures,
facilities, or other sound reflecting sources and approxlmately
'l metre (3 feet) above ground level. Extreme weather conditions,
 electrical interference, and unusual bacquound noise levels

" shall be avolded or given due consideration when measurlng sound
levels. :
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O B. Measurements. The lessee shall monitor and measure
noise levels using an octave band noise analyzer with an A-weighted
frequency response or a- 'standard sound level meter that conforms

to the requirements set forth in USA Standard Specifications for
General Purpose Sound Level Meters USASI Sl. 4-1961 or the latest
approved revision thereof. Bandpass filters shall conform to

the requlrements of USAST S1.11-1966. The lessee.shall measure
noise. level - frequency distribution as required by the Supervrsor.
Sound levels shall be measured in conformance with the USA Standard-

. Method for the Physical Measurement of‘Sound USASI S1.2-1962.

C.Z'Criterra. In the absence of more restrrctlve 'f
crxter1a as_ may be established in this paragraph, the lessee shall
not exceed a noise- level of 65 dB(A) for all geothermal-related

©activity including but not limited to, exploration, development,

or production operations as measured at the lease boundary
line or 0.8 km (one-half mile) from the source, whichever is

. greater, using the A-weighted network of a standard Sound

Level Meter. However, the permissible rnioise level of 65 dB(A) .
may be exceeded under emergency conditions or with the Supervxsor's
approval if written permission is first obtained by the lessee.

" from all residents within 0.8 km (one-half mile).:

~ D. Assessment. The lessee shall be responsible for
taking such noise level measurements as are deemed necessary

by the Supervisor. The background noise level shall serve as

the criterion for the rating and- assessment, by the Suoerv1sor,
of the objectionableness of noise emission from a particular
source. ' The background or ambient noise is defined hereby as -
the minimum sound level at the relevant place and time in the
absence of the source noise and shall include consideration
for the type of land use, the season. atmospherlc conditions,

- and the time of day.-

E. Attenuatlon. To attenuate ob1ect10nab1e noise,
the lessce shall utilize properly designed mufiling devices as
required by the Supervisor. :

F. Relationships. Reference levels and relatxonshlps
for noise measurements shall be as follows.

(1) Reference sound pressure for alrborne sounds

: lshall be 20 MN/m (20 mlcronewtons per square metre).

(2) -Reference power shall be 10-12 watts.

' (3) Sound levels shall be measured using a
standard Sound Level Meter with an "A" frequency response

characterlstlc (wexghtlng network) .
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e S (4) Sound level meter controls shall be set for‘

S . as uniform a’ frequency response as possxble when measuring
(f‘ ) sound pressure levels.

) ein B 1l e P oo SRR

(5) Octave band noise levels shall be reported
in equlvalent A-welghted levels. '
- G. Record of SOund~Measurements. The Supervisor
may require sound level measurements during drilling,. testing, _
and produc1ng operatlons. Such measurements shall be flled in . ' » g
dupllcate wlth the Supervisor and shall include the follow1ng ‘ ’ \
‘data: . .

S | ' : . ‘ ‘(l) Dete, time, and location.
(2) Name of observer.

3 (3) Description of primary noise source
. emitter under test. ' ' : o

RS

.gll.(4) Kind of operation'snd operating conditions.

(5) Description of secondary noise sources
includ1ng locatlon. ‘type, and klnd of operation.

- (6) Type ‘and serial numbers on all micro-
- phones, sound level meters, and octave band analyzers used.
Length and type of m1crophone cables. . -

" (7) Position of observer..
S -~ =77 - (8) Direction of arrival of sound with reSpect to micro-
_ - phone orientation. T g ‘

9 . Approxzmate temperature of. m;crophone.
(10) Results of malntenance and callbratlon tests.
5(11) Wexghtlng network and meter speed used.

(12) Measured overall response and band levels at
each mlcrophone p051tlon and extent of meter fluctuatzon.

- (13) Background overall response and band levels at
each microphone position wlth primary noise source not operating.

- (14) cable and microphone correotlons.

' (15) Any other pertinent data such as personnel
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,'exposea directly and indirectly, time patterh of the exposure,
atmospheric condltlons, attempts at noise control, and personnel
protection.

Reid T. S e

L IR . Area Geothermal Supervisor

APPROVED: .

) Russell G. Wayland g
Chief, Conservation Diylslon
-30- o
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GEOTHERMAL RESOURCES
OPERATIONAL ORDERS

. issued under the Geothermal Steam'Act of 1970 -

'GRO Order 6. "Pipelines and surface Production»Facilifies'
GRO Order 7. Production and Royalty Measurement, Equipment, and
Testing Procedures

United States Department of Interior
' Geological Survey ‘
, Conservation Division
Office of the Area Geothermal Supervisor

January 1977
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UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL.SURVEX
CONSERVATION DIVISION

GEOTHERMAL RESOURCES OPERATIONAL ORDER NO. 6

- Effective January 1, 1977
PIPELINES AND SURFACE PRODUCTION FACiLITIES

This Order is established pursuant to the authority prescribed in

30 CFR 270.11. The design, operation, and testing of all pipelines

and surface facilities will be conducted in accordance with.the pro-
visions of this Order.. All variances from the. requirements specified-

in this Order shall be subject to approval pursuant to- 30 CFR 270.48.
References in.this Order to approvals, determlnatlons, or requlrements
are to those given or made by the Area Geothermal Supervisor (SuperVLSor)
or his delegated representatlve.

The design of all plpellnes and surface fac111t1es, including but not
limited to, production, injection, and waste water disposal systems,
shall be submitted with the Appllcatlon for Permit to Drill.or on a
Sundry Notice to the Supervisor for approval prior to construction.
In addition, a Plan of Operation with cohtentS‘and'approval according
to 30 CFR 270.34, shall be required when surface or environmental
disturbances are ant1c1pated beyond those covered by a prev1ously
approved Plan of Operation. S

1. Design and Constrhctibn Requirements. All geotﬁermal pipelines
and surface facilities shall be designed and constructed in accordance
. with the following:

A. General Design

(1) Thermal Expansion. All pipelines and production facilities
shall be designed to prevent failure in tension or. compression due to
thermal stresses based on limitations specified in applicable piping
codes. Pipelines shall be anchored to isolate or transfer stress to
the ground or solid structure, and to prevent unsafe movement in case
of line failure. Main anchor locations are to be predicated on the
surface - conflguratlon of the area, and may be required at pipe ends,

- at changes in direction, at shut-off valves, at manifolds where lines
are interconnectéd, or at other points as dictated by the expansion’
design adopted. Intermediate anchors may be required to divide the

' plpellne into separate expandlng sectlons and ‘to bear any unbalanced
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_thrust. Intermediate supports between anchcrs should allow free

lateral and longitudinal movement. Vibration, expansion direction and .

magnitude, and internal tubulence as well as effects of mineral scaling
‘should be considered before including sllp joints or expan51on bellows
in the de51gn.,_

(2) Two-Phase Flow. Submission of complete design criteria
and calculations may be required for planned two-phase production pipe-
lines and surface facilities to demonstrate that the design of such
facilities has given consideration to the water hammer stresses that
may be caused by two-phase flow. Example stress calculations for the
pipeline shall be submitted.

(3) Environmental Considerations. All pipelines and surface
facilities shall be designed and constructed in accordance with the
env1ronmenta1 protection requirements.of GRO Order No. 4 and other
applicable laws and requlations.

B. Safety Control Devices

(1) Production'Pipelines and Related Facilities. All steam
and hot water production pipelines and related surface facilities shall
be equipped w1th the follow1ng dev1ces except as noted in 1.B, (1) (d)
below:

(a) Each producing well shall be equipped with a low
pressure sensing device to actuate a valve to shut in production to
minimize safety or pollution hazards caused by pipeline or fac111ty
fallure. . :

(b) -Pipelines and related surface facilities shall be
protected agalnst pressure bulldup in excess of the system's design

limit by h1gh pressure sensors which will actuate either (1) well shut--

in valves, or (2) system or well pressure ‘relief valves and/or rupture

discs. If only pressure relief valves and/or rupture discs are instal-

led, it must be demonstrated that such venting in an emergency will
not result in exceeding appllcable pollution standards; otherwise shut-
in valves shall be installed. Vented production must be properly
muffled so as to comply with prov151ons of GRO Order No. 4. A remote
controlled shut-in or ventlng system may be requlred in addition to
pressure sensors. '

(c) Check valves or other approved devices shall be
requireéd in the system to prevent uncontrolled crossflow from other .
" .parts of the system in case of a line or facility failure, or where a
° 11ne fallure may result in pollutlon due to llne dralnage.

(d) Exceptlons to requirements 1.B. (1) (a) through (c)
above may be made for systems or parts of systems where the lessee can
demonstrate to the satisfaction of the Supervisor that lack of such
controls will not result in danger of pollutlon or to. publlc health
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and safety. Information to be considered in’an*evaluation of a requested .
exception should include, but is not limited to, chemical analysis of '
the produced flu1ds, steam and gases; the rate, temperature and pressure
of productlon, env1ronmental condltlons in the area; type- of geothermal
reservoir system; type of resource utilization; the number, hourly -
coverage, and supervision of personnel operating the facilities; and .

the type of manually operated controls installed.

(2) InjeCtion Facilities' All injection plpellnes and related
surface facilities must be designed to safely accommodate maximum’
expected surface injection pressures and shall be equipped with the
following dev1ces, except as noted in 1.B. (l)(d) above. '

4 "{a) Each injection well shall be equipped with a pressure
sensing or other approved device to.actuate a valve to shut in injection
to minimize safety or pollution hazards caused by 1n3ectlon plpellne or -
facility failure.

. . (b) -Injection pipelines and related surface. injection
facilities shall be protected against pressure buildup in excess of
the system's design limit by pressure sensors which will actuate either
(1) well shut-in valves, or wellhead or injection pipeline shut-in
valves, or (2) a system of well pressure relief valves -and/or rupture
discs. - If only pressure relief valves and/or rupture discs are installed,
it must be demonstrated that such.venting in an emergency will not result
in exceedlng applicable pollutlon standards; otherwise, shut-ln valves
shall be installed. A remote- controlled shut-in or ventlng system may

- be required, 1n addltlon to pressure sensors :

. (c) Check valves or other approved dev1ces shall be
required to prevent uncontrolled backflow from 1nject10n wells in the
system in case of a line or facility failure, or where a line failure
may result in pollutlon due to line drainage.

C. Testing and Operation

(1) .Pipeline Integrity Tests.

' (a) ' pipeline - steam. The pipes shall be joined and joints
‘tested 1n accordance with appropriate piping codes for steam dlstrlbutlon
systems The plpellne shall be operatlonally tested in service with
steam. durlng the initial- clean-out by pressure testing to the maximum
ant1c1pated working pressure for one hour. The Supervisor shall be
notified at least 48 hours in advance of the estimated date and tlme
-of each test .So that the test may be w1tnessed

o (b) Pipeline - water. The pipeline‘shallﬂbe hydrostatically
tested to 1.25 times the design- working pressure for a minimum of 2 hours
'.prlor to plac1ng ‘the line in service. Certain low pressure 11nes such
as waste disposal dralns and all plplng de51gned for internal pressures
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at or below'S‘psig. regardless of temperature, may be exempted from
this requirement, if authorized by the Supervisor. The Supervisor
..shall be notified at least 48 hours 1n advance of the estimated date
and tlme of each test so that the test may be w1tnessed

(2) safety Dev1ce Tests. The automatlc and remote control

devices installed in accordance with 1.B.(l) and (2) above shall be

tested semlannually or at more frequent intervals as required by the
Supervisor.' Advance notification of at least 48 ‘hours shall be given
so that the Supervisor may witness the test The lessee shall maintain.
records on each device showing present status. and past history, including

dates and details of inspection, testing, repairing, adjustment, reinstal-
" lation or replacement, and will forward copies of these records to the
Superv150r semlannually.

‘ (3) Operator Monitoring. Production, injection, and other
waste dlsposal systems which are not completely equlpped with shut-in
or relief devices, shall require '24-hour on-site monitoring by operator
personnel unless it can be demonstrated to the satisfaction of the )

{Supervisqr that'less_frequent_monitoring_will not increase the danger
of pollution or to human life and health. Supervisory control system
monitoring by power plant or steam supply operators of steam turbine
header pressure, water disposal liquid level and injection line pressure
can be substituted: for the above monltorlng prov151on, if approved by
the Superv1sor.

2. Applicatioh for Construction of Pipeliﬁe*and Related Surface Facilities. .

The operator shall submit the items listed below with the Application
for Permlt to Drill-or on a Sundry Notice, in triplicate, to the  Super-
visor for approval In addition, as appropriate, a Plan of Operation”
according to 30 CFR 270.34 items (a) through (i) may be required for =
submlttal for joint approval by the Supervisor ‘and the appropriate land
management ageéncy. Production dnd injection plpellnes for wells may be
included as a part of the Application for Permlt to Drill and Plan of
Operation required for drilling the well. : ‘

‘ "A. Maps. A plat(s) showing the major topographic features and
other pertinent data including the proposed route, length, 51ze, and
locatlon of the line(s), and any connecting facilities.

B. Egpipment Plans.' A schematlc draw1ng showing the location of
"the following pipeline and fac1lit1es safety equlpment and the manner
in whlch the equlpment functions:

(1) . high- low'pressure sensor (s)

(2) automatic shut-in valve(s)

(3) check valve(s)

(4). metering system(s)

(5) ‘pressure relief valve(s)

(6) other manual or automatlc valve(s) or. equlpment
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(’R A C. Design Information. General 1nformatlon concerning the pipe=

line and facilities including the following:

(1)

S (2) .
(3)

(4)
(5)

(6)

(7)

(8)
(9)

(10) -

(11)

Product(s) to be transported by the pipeline

Size, weight, and grade of the pipeline

Length of line(s)

Type(s) of corrosion protection

Description of protective coatings :
Description of pipe insulation and the application of

‘exterior color camouflage

Anticipated gravity or denélty of the product(s) ‘and a

‘chemical analysis
‘Design’ worklng pressure and capa01ty

Maximum working pressure.and capacity’
Plpellne integrity tests

-Steam Pipeline - testing pressure and hold time to which

the pipeline will be tested after installation.’

Water Pipeline - hydrostatic pressure and hold time to
which the pipeline will be tested after installation.

Other related information as required by the Supervisor

3. Cémpletién Réport. The opefator shall submit a report to the

L Supervisor when installation of the pipeline. is completed, accompanied
by all hydrostatic test data, including procedure, test pressure, hold

time, and results,

APPROVED' .

Russell G. Wayland _ ‘
Actlng Chlef Conservatlon D1v1510n

Ao

Reid T. Stone
. Area Geothermal Supervisor
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UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
CONSERVATION DIVISION

GEOTHERMAL RESOURCES OPERATIONAL ORDER NO. 7

Effective January 1, 1977

'PRODUCTION AND ROYALTY MEASUREMENT, EQUIPMENT, AND TESTING PROCEDURES

This Order is establlshed ‘pursuant to the authority prescribed in

30 CFR 270.11 and 270.12 and in accordance with 30 CFR 270.60, 270.64,
270.74, and270.75. all geothermal production and the resulting pro-
duced energy (electr1c1ty) or byproducts, and leasehold operatlonal

-utilization thereot, shall be measured and monitored in accordance w1th

the prov1s1ons of this Order.

All variances from the requirements specified in this Order shall be
subject to approval pursuant to 30 CFR 270.48. References in this
Order to approvals, determlnatlons, or requlrements are to those given

or made by the Area Geothermal" Supervisor (Superv1sor) or his delegated
representatlves , _

All meterlng systems shall be approved by the Superv1sor prior to in-
stallation. Field production metering shall be accomplished with suf-
ficient accuracy te assure that royalty calculations using such meas-

~urement data will vesult in fair market value to the Government, and to

enable evaluation of well and reservoir production performance and
trends.  Where royalty is due on other than a well production basis,

e, plant output in kilowatt hours or production of byproducts, me-

tering systems. used in that regard shall also be approved by the
Superv1sor .

,1' ﬂSESEiEE “The general requlrements and accuracy for measuring pro—
‘duction and utlllztd energy or byproducts of geothermal resources are |

outllned below

A. Measurement of Productlon. ‘Surface facilities and measuring
deV1ces shall be ‘installed so that the production mass flow rate (or
volume, when aPProprlate) ‘of ‘water aﬁd/or steam and the pressure and
temperature of the produced fluids from each. well are accurately deter-

i mined. If metering is not to be accompllshed on a continuous basis,

each well shall be gauged perlodlcally at the frequency prescrlbed ‘by
the Superv1sor.
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The operator shall maintain detailed records available for inspection
" by.the Supervisor concerning the performance measurements relative to
each well. The record shall show average flow rates, temperature,
pressure, and any other pertinent data gathered. Except for drilling
and well workover operations, and low rate venting of new geothermal
‘wells to prevent well bore damage prior to Fac111ty hook up, vented
productlon shall also be measured and reported.

Each well shall be: equipped to permit fluid sampling for determining
_the enthalpy and chemical content of :produced geothermal fluids. En-
thalpy and chemical analysis for each well shall be provided the
Supervisor yearly .or more frequently if required by the Supervisor.

B. Royalty Metering. Metering systems involved in the calculation
‘'of royalty values due shall be designed, installed, operated, and main-
tained to attain the accuracy herein specified. However, the Supervi-
sor may require greater accuracy where conditions dictate that necessi-
ty and the technology exists, or may permlt a lesser degree of accuracy
when physical. problems, such as severe corrosion or scaling, preclude
attainment of the desired standards.

(1) Steam Dry steam meterlng systems and the mass flow cal-
culations derived therefrom shall be désigned and maintained to achieve
-an accuracy of +4.0% of the measured flow.

_ (2) Hot Water. Hot water metering systems and the mass flow
or volumetric calculations derived therefrom shall be designed and
maintained to achieve an accuracy of +2.0% of the measured flow.

(3) Steam and Water (two-phase flow). Metering of two-phase
flow shall be designed and maintained to achieve the maximum reasonable
attalnable accuracy consistent with the nature of the production to be -
measured.” Due to the complexity and difficulties involved in this type
of metering, the Superv1sor shall establlsh the initial accuracy limits

- for each. specific installation based on the nature of existing flow con-

ditions and commensurate with the then existing state-of- the-art. The
operator shall, upon request, demonstrate to the satisfaction of the.
Supervisor that the approved metering system(s) being employed is oper-
~ating within the prescribed range of accuracy. The Supervisor is au~
thorized, when warranted, to require modifications in the system con-

_ sistent with new technology to- improve -the accuracy of measurement or,
when required accuracy is not attainable, 'to direct that the two-phase
fluid flow be separated and. the steam and water metered individually.

(4) Heat Content. Where the heat content of produced water or
steam is the primary use, including but not limited to heating a green~
house complex, space heating, and plant processing, metering systems
shall be de51gned and maintained to achieve an ~accuracy of +2.0% for
both the input and dlscharge flows. »

7-2

(..




- A N'<'15,€S

";\'

T st 'lr

' (5) Electrical -Power Output or Consumption. Where the re-

source sales payment is equated to  kilowatts of electric power output

" or geothermal-produced electricity is consumed in geothermal opera-
tions, the metering systems shall. be designed and maintained to achleve
an accuracy of +0.5%.

" -(6) By-Products. When the by—produot is in liquid form, me-
tering accuracies shall be maintained within +1.0%. When the by-
product is a solid, measurement thereof shall be either by volume or

,welght and shall be accurate to +1.0%.

(7) Waste Heat. Waste heat shall be metered in accordance
with the standards set forth .in 1.B. (4) when such measurements are in-.
volved in royalty calculatlons.

C. Non- Royalty;yetering. Measurement of produced or injected'flu-
ids- that are not lnvolved directly in royalty calculations, such as
‘waste waters or injected waters shall be metered with accurac1es suffi-
cient to evaluate well, reservoir, and. project. performance. Such me-
terlng systems shall be designed and maintained to achieve an accuracy
of +5. 0%, unless otherwise specified by the Supervisor.

2. TCommingling.Production. In accordance with 30 CFR 270.64, the -
Supervisor may authorize a lessee to commingle production from wells on

a lease with production from other leases held by the lessee or by oth-

er lessees subject to such conditions as the Superv1sor may prescribe.
Where utilization of the geothermal resource for energy and/or by-
products involves commingling‘production from two or more leases, the
follow1ng condltlons and requlrements shall be met: '

'A; The surface fac111t1es, metering, and fluld sampllng systems
employed shall be approved by the Superv1sor.

- 'B. The commerc1ally_utlllzed production leaving each lease shall
be measured in accordance with the standards set forth in Section 1
hereof, either on or off the leasehold, in a manner that will allow ac-
curate allocation and royalty»calculationyfor that lease.

3. Common Storage. Where commerc1al utilization involves common stor-
age from two or more leases, e. g., a common brine evaporatlon pool: for-
production of chemical by-products, the contributions of each lease to
that facility shall be measured in accordance with the standards set
forth in Sectlon 1 hereof either on or off the leasehold, in a manner
‘that will allow accurate allocation and royalty calculation for that
lease. The surface fac111t1es, meterlng, and- fluid sampling systems
employed shall be approved by the Superv1sor. .

4. Meter Testlng and Malntenance. All meters and meterlng systems
shall be maintained in acceptable working condition and shall be in-
‘spected, tested, and adjusted to meet appropriate design standards.

o
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The frequeocy and stringency of tests .shall be.prescribed by the Sﬁpere ?
visor. The Supervisor may ‘witness any periodic metering system test or -

. . inspection, and the operator shall schedule an acceptable time and date

for'such tests when. requested by the Supervisor.

A. Royalty Meter Tests and Inspections. The following tests and _
inspections shall be performed on all meters involved in royalty calcu-
lations. Dependlng on inspection results, the Superv1sor may alter the
inspection frequenc1es hereln specxfled

(1) Orlflce Meter Tests and Inspections.

(a) Visual functlonal 1nspectlon shall be performed as
part of the daily well check. Recorders shall be 1nspected for mal-
functions at that time and repalred if necessary

(b) Recorders shall be inspected-and the calibration
checked with master test gauges at least once per month. The equipment
used for the calibration check shall verify the differential and static
pressure ranges. Field error of a meter exceeding +1.0% of the meter's
differential and static pressure ranges shall require removal of that
instrument and installation of a recalibrated 1nstrument

(c). Orifice plates and meter tube runs shall be 1nspected
by the operator for wear and recalipered to the nearest thousandth of
an inch. - Worn plates or runs shall be remachined or replaced The in-
spection period shall depend on well performance and on the productlon
‘demand, but meter runs and accessory equlpment shall be. inspected at -
.intervals not exceeding one year.

~(2) Turbine Metéer Tests and Inspections.

(a) Daily readout checks shall be made to verify func-
tional operation. ' : ‘ R :

(b) At least once every six months, .the turbine meter
shall be checked for accuracy with a prover. If a descrepancy .in ex-
cess of +0.5% over limited range or +1.0% over stated range is noted,
the meter shall be inspected for bearlng Wear, turbine damage, or cor-
rosion and repalred or replaced ‘as necessary.

(3) . Electrical Meters (Power‘Meters)..
.(a) Inspect daily for function.

(b) A detalled check and 1nspectlon ‘'shall be accompllshed
at. least once each month. - :

(c) At least every six months, the meter shall be cali-
brated with a master meter. The meter shall be repalred or replaced 1f .
a discrepancy greater than" +0. 5% is. found ',' ] . {

. 7-4
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(4) Other @ypes of Meters.

‘ A(a) Where meterlng systems depend on static and dlfferen—
tial pressure measurements, e.g., venturi or nozzles, testlng shall be
as outlined above for orifice meters in 4.A. (1).

(b) Testing procedures and frequencies for all other me-

.terlng systems shall be as approved by the Supervisor.

B. Non—Royalty Meter Tests and Inspections. Métering systems

measuring produced or injected fluids which are not involved in royalty

calculation shall normally be checked at least weekly for functional

‘ operation, and be inspected, callbrated, and/or proven at yearly inter-
vals to demonstrate an overall accuracy of +5.0%, unless otherwise

specified by the Supervisor.

.5, Aoplication-for Meter Installation. All metering systems shall be.

approved by the Supervisor prior to installation.: Approval may be ob-
tained by inclusion of the required details in a Plan of Exploration,

‘Development, or Production, or where appropriate, separately. by submis-~

51on of a Sundry Notice, in trlpllcate, to the Supervisor.
Applications shall include the following information:

A. Purpose of the meter and whether it will be 1nvolved in royalty
calculatlons. :

B. Locatlon, e. g., Well No.. 53-6, SE%SE% Section 6, T. 3 S.,
R. 10E., M.D.M.

C. What is to be metered, such as steam, water, or combination -
thereof, and appropriate physical eharacteristics} such as the tempera-
ture, pressure, den51ty, ‘corrosive or scaling tendencies, and a chemi-
cal analysis.

'D. Anticipated average and range of daily rates to be metered.
E.. If the meter is involved in royalty calculatlons, the estimated
monthly gross dollar value that will be measured by the meter and how

the measurement will be used in royalty calculatlons

. F. Draw1ng of the 1nstallat10n showing plplng, locatlons of equlp-
ment, and valves. .

] G. If not shown in a drawing, indicate (a)type oflmeter, manufae-’
' - turer, model number, and range of coverage; (b)pressure ratings of

piping, valves, and other equipment; and, {c)design code or standards
used for installation design.. ‘ : .

“H. Antlcipated accuracy._

B
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I. Prbppséd inspection, testihg or calibration procedures and the -

testing schedule.

%2%/% g

Reid T. Stone :
Area Geothermal Supervisor

\ _APPROVED

o G

Russell G. Wayland®
Actlng Chlef Conservatlon DlVlSlon
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UNITED STATES

) DEPARTMENT OF THE INTERIOR ~/_ U
J GEOLOGICAL SURVEY - TN T
Area Geothermal Supervisor's Office b
) Conservatlon Division, MS 92 . - ;,h ‘
. - 345 Middlefield Road Ciiy o BUUw |
’ - Menlo Park, CA 94025 CLIGHT & POUE

JUN - 2 1977

a4 22 Catried

Meﬁorandum

To:-' o INTERESTED PARTIES S . ' ]

oTAPg;

From: Area Geothermal Superv1sor-

SRR

. Subject:o Plan of Operatlon Getty 0il Company, Federal Lease U-27391,
’ Roosevelt Hot Springs KGRA, Beaver County, Utah

Getty 0il Company has submitted;a Plan.of Operation pursuant to 30 CFR
270.34, to drill eight 7500'+ geothermal resources exploratory wells on
Federal Lease U—27391 within the Roosevelt Hot Sprlngs KGRA, Beaver
County, Utah. ,

B .7‘4wg:w‘k B R e AR R

A copy of the Plan of Oneratlon is enclosed for your information, re-
'v1ew and flles. : .

LR

B e R

Interested parties are invited hereby, to participate in an on-site
field inspection of the proposed access roads and well locations sched-
uled for June 22, 1977. The inspection party will depart from the
Hong Kong Cafe,"- Mllford Utah at 8:30 a.m. Mr. Ken Bull, District
Geothermal Supervlsor, Salt Lake City, Utah {tel: (801) 524-5245,

FTS: 588-5245) will be the field inspection.coordinator. -. Any ques-
tions interested parties may have in regard to this inspection and-

- proposed action should be addressed to Mr. Bull.

L s

o W

KX

An Environmental Analysis (EA#82) will be prepared by the Office of
the Area Geothermal Supervisor for the proposed action. 'All comments
concerning this Plan of Operation, in order to be considered, nmust be
received no later than July 8, 1977, by: :

Area Geothermal Supervisor
- USGs, Conservation DlVlSlon
: 345 Middlefield Road MS 92
Menlo Park, California 94025
Tel: 415- 323 8111 Ext 2848 (FTS: 467- 2841)

We urge you to send written commentary and will apprec1ate hearlng
from you even if you are of the opinion that’ the exlstlng regulatlons,

M




lease terms, and'operatibnal orders provide adequate environmental
protection.’»Further, we solicit your comments and suggestions on the
proposed-action éven though you may not be able to participate in the
field inspection. All comments will be given serious consideration in

the preparation of the Env1ronmental Analysis and any subsequent con- ;

: dltlons of approval.

-The.Area Geothermal Supervisor's. Office will not send-a draft Environ-
" mental Analysis (EA #82) to interested parties for review for the pro--
posed action. Certain parties however, such as the surface managing

agency, the lessee, GEAP, and USFWS ‘will receive a copy of the completed -

EA #82. Other interested parties w1ll not receive a copy of the final °
EA unless such partles comment on the proposed action in wrltlng or re-
quest a copy of the particular EA pursuant to the Freedom of Informatlon
" Act. Coples of Environmental Analyses are available for Anspection

during normal business hours at the Area Geothermal Superv1sor s Office,'
the approprlate District Geothermal Supervisor's Offlce, and the appro-"

priate BLM Dlstrlct Manager s Office.
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INTERESTED PARTIES

- o GETTY OIL COMPANY
s - Environmental Analysis #82

Plan of Operation:

8-7500". + wells |

Federal Lease U—2739l_
Roosevelt Hot Springs. KGRA
Beaver County, Utah

District Geothermal Supervisor
USGS-Conservation Division

© post Office Bldg., Rm. 443
350 S. ‘Main Streéet- .
Salt Lake City, Utah' 84101
FTS: 588-5245 .(801-524-5245)

Conservation Manager, Central Region

USGS-Conservation Division MS 609
Environmental Staff (Don Libbey)
Box 25046

Denver Federal Center

Denver, Colorado 80225

FTS: 234-2855 (303-234-2855)

'Office of the Area Geologist
USGS-Conservation Division
Attn: Dan Jobin :
Bldg. 25, Rm. 1322
Denver Federal Center
~ Denver, Colorado 80225
" FTS: 234-4435 (303-234-4435)

Donald Alvord, District Geologist
-~ USGS-Conservation Division
Federal Bldg., Rm. 8422
. 125 S, State Street
Salt Lake Clty, Utah 84138
- PTS: 588 5643 (801 -524-5643)

Dlstrlct Manager

Cedar City District- Offlce
~Bureau of Land Management

P. O. Box 729

Cedar City, Utah 84720

(801 -586-2401) ’."

Bureau of Land Management

Beaver River Resource Area Office

Attn: Lanny Ream

P. O. Box 729

Cedar City, Utah 84720
(801-586-2458)

State Director ,

Bureau of Lahd_Management-
University Club Building
136, E. South Temple

P. O. Box 11505

Salt Lake City, Utah 84111
FTS: 588-5311*'(8014524-5311)

Mr. Max Crlttenden Chalrman -
Geothermal Environmental Advisory Panel
U. S. Geological Survey :
345 Middlefield Rd., MS 75

Menlo Park, -California 94025 -

FTS 467~ 2317 (415 -323-8111, Ext. 2317)

U. s. Flsh & Wildlife. Serv1ce
Reglonal Director, Region 6
Attn: Hal Boeker

Denver Federal Center

P. ‘0. Box 25486
Denver, Colorado ‘80225 '
FTS: 234-2209 . (303-234-2209)

U. S. Fish & Wildlife Service
Area Office

Attn: Lewis Richardson
Federal Building

125 s. State Street

Salt Lake City, Utah 84138
FTS: 588-5637 (801-524-5637)
U. S. Fish & Wildlife Service
Division of Ecological Services
Attn: Felix Smith

' 2800 .Cottage Way, Room E-2720
' Sacramento, California - 95825
HFTS' 468—4657” (916-484—4657)

'U. S. ERDA, Nevada Operatlons Offlce

Attn:, - John 0. Cummings/James B. Cotter.
P. O. Box 14100 o

Las Vegas, Nevada 89114

PFTS: 598-3591 - (702-734-3591)
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.U. S. ERDA
Division of Geothermal Energy, 3xd Floor

Attn: Bert Barnes/Ron Loose
Mission Team Leader, SOuthwest
20 Massachusetts /Avenue NW
Washlngton, D:C. 20545

FTS: . 376-4902 (202- 376-4902)

U. S. Forest Service
Attn: Ralph S. Rawllnson
500 S. Main St;eet

Cedar City, Utah 84720
(801-586-2461)

U.. S. Forest Service

Forest Ranger -

Attn: Floyd Bartlett
Beaver, Utah 84713

(801-438-2372) -

Federal Energy Administration
Attn: Charles E. Denton

Post Office Bldg , Rm. 464
350 S. Main Street

Salt Lake City, Utah 84101
FTS: 588-4108 (801-524-4108)

. Environmental Protection Agency
" Regional Office, Region 8

Attn: Jon Herrmann

1860 Lincoln Street

Denver, Colorado 80203

FTS: 327-5914 .(303-327-5914)

Environmental Protection Agency
.Las Vegas Office

Attn: Don Gillmore

P. O, Box 15027 .

Las Vegas, Nevada 89114
FTS: 595~2969 Ext. 241

‘Senator Jake,Garn

Federal Building, Rm. 4227

125 S. State Street

Salt Lake City, Utah 84138 ‘
FTS: 588-5933 . (801-524-5933)

(702-736-2969)

'

_INTERESTED PARTIES - EA#82 °

1

Senator Or:in Hatch
Federal Building, Rm. 5430 '

125 s.. State Street

Salt Lake City, Utah 84138
FTS: 588-4380 (801-524-4380)

Representative Dan Marriott
Federal Building, Room. 2311
125 South State Street

Salt Lake City, Utah 84138
FTS: 588-4394 (801-524-4394)

 Representative Dan Marriott

% Jula Rose DeMille
P. O. Box 667
Cedar Clty, Utah 84720

: (801 586~ 2451)

Utah State Plannlng Comm1351on

" Attn: Dave Conine

Room 118 State Capitol Bldg.'

Salt lLake City, Utah 84114

(801-533-6491)

Utah Water Resources Division

Attn: Brice Montgomery, Geologist:
"Room 435 State Capitol Bldg.

Salt Lake City, Utah 84114
(801-533-5401)

Utah Natural Resources Department

. Attn: Clifford Colllng

Room 438 State Capitol Bldg.
Salt Lake City, Utah 84114
(801-533-5356)

Utah Water Rights Division

Attn: Dee Hansen, State Engineer .

Room 442 state Capitol Bldg.
Salt Lake City, Utah 84114

(801-533-6071)

Mr. Cleon B. Feight

State of Utah ~

Industrial Commission

350 East Fifth South

Salt Lake City, Utah 84111

'(801 -533-6411)
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. ‘ ‘ ~ INTERESTED PARTIES - EA#82

vtah Division of Health

Environmental Health Service Branch

Attn: Lynn Thatcher, Director
44 Medical Drive

Salt Lake City, Utah: 84113
(801 533~ -6121)

Utah Oil, Gas & Mining-Division
Attn: Patrick Driscoll

Chief, Petroleum Engineer

1588 West North Temple
Salt.Lake City, Utah 84116
(801 533-5771) -

Utah Wildlife Resources Division
Attn:  Earl Sparks

1596 West North Temple

Salt Lake City, Utah 84116
(801-533-9333)

Utah Geological and Mineral Survey

Attn: Dan Mc Millan

USGS Building, University of Utah -
-Salt Lake City,. Utah 84112

(801-581-6831).

Dr. Richard E. Turley

' State Science. Adv1$or
- 3008 MEB
.University of Utah

Salt Lake City, Utah 84112

(801-581—6479)

Unlver51ty of Utah

Bureau of Economlc & Bu51ness Research
~Mrs. Ronda W. Brinkerhoff, Research Analy.
Room 401

salt Lake City, Utah 84112

Beaver County Planning Council

" Attn: Russell Mayer, Chairman

P. O. Box 811

»Mllford 'Utah 84751
' (801-387—2636) ‘

‘Beaver County News .
Attn: N. E. "Red" wllson

P. 0. Box 368.
Milford, Utah 84751
(801-387~2881)

Val Finlayson

Director of Research .
Utah Power & Light Co.-
1407 West North'Temple

Salt Lake Clty, Utah 84110
(801-350- 3722) ‘

City of Bountiful Light & Power
Attn: W. Berry Hutchings

198 South 200 West

Bountiful, Utah 84010
(801-295-9496)

Getty Oil Company

Attn: Wayne Shaw

P. 0. Box 5237

Bakersfleld California 93308
(805-399-2961)

-Callfornla Energy Company, Inc.
" Attn: Mr. Paul Storm

Wells Fargo Bldg., Suite 300
200 B Street

Santa Rosa, California 95401
(707-526-1000) -

Chevron USA, Inc.

Attn: Mr. J. G. Turner

P. 0. Box 3722 :

San Franc1sco California 94119
{415-894-2726)

Exxon Company

Attn: James H. Hafenbrack
P. 0. Box 120

Denver, Colorado 80201

Geothermal Power Corporation

- Attn: Frank G. Metcalfe

1127 Grant Avenue, Suite 6
P. O. Box 1186 -~ =
Novato, California 94947

(415-897-7833)

GeothermEx
Attn: Mr. James B. Koenig
901 Mendoc1no Avenue

,Berkeley,-Callfornla ‘94707 .

(415-524-9242)
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INTERESTED PARTIES - EA#82

»3

Gulf M1neral Resources Co.

Attn:  Mr. E. W. Westrick o .
.Exploratlon Department’ : : '
1720 South Bellaire Street

Denver, Colorado 80222

(303~758-1700)

Hydro-Search, Inc. - o
Attn: Mario L.'Davis

333 Flint Street

* Reno, Nevada 89501

- (702-322-4172)

Phillips Petroleﬁm Company . : .
Attn: R. L. Wright . : ' ' ) '
~ P. 0. Box 752 _ S - gy ' F
- Del Mar, California .92014
{714-755-0131) o

Republic Geothermal, Inc.

Attn: Dwight Carey

P. O. Box 3388

Santa Fe -Springs, Callfornla 190670
(213 -945-3661)

et
w7

Sunoéo.Energy‘Development Co.
Attn: E. R. Sausser’

12700 Park Central Pl., Suite 1500
Dallas, Texas 75251 '
(214-744-4300)

BRI T g

Union 0il Company

Attn: Don Ash

1250 Coddingtown Center

P. O. Box 6854

Santa Rosa, California 95406
(707—542-9543)

Samuel M. Elsenstat : S A becc: Chron

Elsenstat & Gottesman, P, c. ' Subject: 1760 U-27391 (?OO

400 Park Avenue . o . _ 'Folder EA#82) w/a

New York, N.Y. 10022 : ° _ENE€ w/a .. . )
o | i S B EVA. w/a | .

Mr. Clyde E. Kuhn - . : . ENV_ EA#82 w/a R

2207 Carroll Street, Apt. 3 ' i ‘BAB (2) wo/a

Oakland, Callfornla 94606" . ) . .
(415-451- 3714) - . - _ ' BABoudreau/ew/5/31/77
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Getty Oil Company | P.O. Box 5237, Bakersficld, California 93308 - Telephone: (805) 399-2961

.Ca_ﬁlomia Exploration and ProdUch’on Division * " May 25, 1'97_, .

"Area Geothermal‘Supervieor's Office

Conservation Division, MS 92

345 Middlefield Road

Menlo Park, California 94025
Attention: Mr. Barry A. Boudreau O IR
| Re: Proposed Plan of Operations

" Roosevelt Hot Springs KGRA
Beaver County, Utah

‘Gentlemen:

"-. Please find enclosed our Proposed Plan of Operations to drill up

to .eight wells at the Roosevelt Hot Springs KGRA in Beaver County,

Utah. The proposed- locations, access roads to be constructed,

present roads -and drainage are. shown on the enclosed Exhibit “A".
The individual site plans and the cultural resource 1nvento*y will

be sent under .separate cover as soon as we are in receipt of the.
flnlshed reports. . :

“Included in the Proposed Plan of Operations are Attachments cover-

ing Blowout Prevention Equipment and a plan for the proposed drill-
ing and testlng act1v1t1es

1f addltlonal information is de511ed to complete this application,

please let us know.

. €ERDA - o . - Very truly yours,

Nersdo Opmiliime O ffoct _ .
JormiaB. CARA * GETTY. OIL COMNPANY
o Vegoa, mam - .

.' ;~ , L ..'S§~%¥S *(JB'YfJJA*__K('kh_‘
RECEIVEQ) IEsmmnl -
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Encls. AREA GECTHERMAL SUSLRVISCK'S CFFICE
) CONSCRVAYION UINVSIGN
LS. GEOLUSICAL Suinty
*ENTO PARK, CALItO2NIA
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EGELVE

(May 1963)

MR 261977 UNITED STATES

_{Other tustructions on
reverse side)

SUBMIT IN TRIPLICATE®

Form approved.
Budget liureau No. 42-R1425.

AREA CEOTHERNAL SUPERVISOR'S OFFICE DEPARTMENT OF THE. INTER'OR
CONSERVATIGN DIVISION GEOLOGICAL SURVEY

0. LEAAE DEBIUNATION 4ND BERI4L NO.

" U=27391

u‘s'f(\l(‘A gy suott
. W=V

wino APPLICATION FOR PERMIT TO DRILL, DEEPEN, OR PLUG BACK

G. 17 IXDIAN, ALLOTTER OK TRIBE KaME

1a. TIPE OF WORK
DRILL &J DEEPEN [ PLUG BACK OO

b. TYPE OF WELL

7. UNIT aGREXMENT ETYT)

5. FARM Ok LEASE Name

Tr D weLL oTAER Geothermali Tone E A D A‘
2. WAME OF OPERATOR - . ] 7
Getty 0il Company o . :

& aDDRESS OF OPERATOR

-9. WELL No.

“ USL. #52-21

Litae

P. 0. Box 5237, Bakersfleld California 93308

4 LocaTION OF WELL (Report locallou clearly and io accordance with any State requiremeants.®)
Atsurieee  990'South along section lineand 2310' Westerly at right
angles to said line from the NE corner of Sec. 21,
At proposed prod. zone T _275/R/9W. ,. Salt Lake B&M. Straight hole from -
surface locatian above .

10. leu A.\'n rt‘i'. E?Z)E” S)AEmGS
KORA Wildeat

11, 8EC.. T.. &, M., OR BLK,

AND BCRVEY OR AREA

Sec, 2] =.T,27S/R.94

14. Dl!‘l‘ANCI IN MILLS AI\D DIRECTION TRO.\( NEAREST TOWN OR POST OFFICE®

12 con-n oR nmqn 13. 8sTATE

. .12 miles northeast of Milford, Utah ) ' |7 Beaver - Utah
19. DISTANCE FROM PROPUSED® .16. NO. OF aACRES IN LEASE 17. NO. OF ACRER ASSIGNED
-LOCATION TO NEAREST . ' S . TO THIS WELL
© PROPERTY OR LEASE LINE, PT. - 990 1,920 R 40 - -
(Also to pearest drig. unit line, if any) ’ . . R
38, DISTAXCE FROM I'ROPOSED LOCATION® 19. PROPOSED DIPTH 20. ROTARY OB CABLE TOOLS .
¥O NLCAREST WILL, DRILLING. COMPLETED, ’ - B . T
OR APPLIED FOR, ON THIS LEASE, FT. None 7500'+ . Rotary. P

1. 1aVATIONS (Show whether DF. RT, GR. ete,) ) o

" 22. APROI. DATEC WORK WILL START®

&'ound (Est ) 5890' above sea level from Adamsville Quadrangle.
) PROPOSED CASING AND CEMENTING PROGRAM .

: .' October 1977

SIZE OF HOLE ' 81ZE OF CAsING SETTING DFHH

WEIGHT PER FOOT

QUANTITY OF CEMENT -

{*) See attached plan for drilling, casing and, cenenting ¢

RLLL I RIR W

L vl

uLgf O HEULe LeRaelgsjons

S OL U8 Prel aLeIsiy

IN ABOYVE umct DISCRIBE PROPOSED PROGRAS : It proposal is to. docnen or plug back, give data on present productlre fone nnd propnscd pew productive

sone. 1f proposal 13 to drill or deepen dlrectlonnlly. give pertincot data on subsurface locations and meuurcd and true \-erllcnl dcpms

preventer program, if any.

Give blowout
) .

2 GETTY OIL COMPANY » E,
'ncuo.'%‘,__\c oF \\:;"O Ea S &

s

L MMMM_I_ nAj:

May 25, 1977

= et Uk Bag A
(Thls lpn&‘ for Federal or Statc otlive use) - - = T
»N -
: 8 = E .
PERMIT X0, APPROVAL DATE -z -
' R AR
s . . R -
APPROYED BY : . TITLE AN TS
-coxprnon OF APPROVAL, IF AXTY: . 305 o8 =27
. L2 g2 o
-t ‘:-4 :\. -
. ’ g_ B

*See Instructions On Reverse Side
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Uy MAY 2 61 1377 — UNITED STATES B 5. LEASE T
MR PEBARTMENT OF THE INTERIOR : U=2739Y .5 X A
.\m; GEOTHERMAL S sur : . : :
COSERVATION uwm.,u’ GEOLOGICAL SURVEY 6. IF INDIAN, ALLOTTEE OR TRIBE NAME
ugv ”(l oo pl '.”“1 - . . . e -' ;-: i - o .
=20&RBRY'NOTICES AND REPORTS ON WELLS | 7- UNIT AGREEMENT HamE & | o
(Do not usc this form for proposals to drill or to deepen or plug back to a different o - ) - R :
reservoir, Use Form 9-331-C tor such proposals) . . -.8~ FARM OR LEASE NAME .
1. oil ‘gas o R
wei 0 wen 0 other Geothermal - 9. WELL NO. s .
‘2. NAME OF OPERATOR o o - USL #52 21 R -
' any ‘ : _| 10. FiELD OR WILDCAT NAME _: 4
3. ADDRESS OF OPERATOR ° ' '  |KGRA Wildcat, Poosevelt Hot Sorlngs
G P. O: Box 5237, Bakersfield Ca 93308 ] 11. sEC. T, R, [w OR BLK. AND SURVEY OoR
S 4. LOCATION OF WELL (REPORT LOCATION CLEARLY. See space 17 | . AREA '
below.) 990'S & 2310'W from INE corner Section 21 - T. 27S/R 9W
e AT SURFACE: Sec. 21 - T.27S/R.9W : 12. COUNTY OR PARISH] 13. STATE
.. AT TOP PROD. INTERVAL: Stralght hole (as amve) Bea\_)'er I Utah
AT TOTAL DEPTH: gtraight hole (as above) % AP NO. . i
16. CHECK APPROPRIATE BOX TO INDICATE NATURE OF NOTICE, | - G
. REPORT, OR OTHER DATA . . , 15. ELEVATIONS (SHOW DF, KDB, AND WD)

- , d 58 0 +- ve sea level -
o REQUEST FOR APPROVAL TO: " SUBSEQUENT REPORT OF: Groun E abo : ,

TEST WATER SHUT-OFF - [
” FRACTURE TREAT
SHOOT OR ACIDIZE
- REPAIR WELL -
PULL OR ALTER CASING
MULTIPLE COMPLETE
CHANGE ZONES
ABANDON®* _
(other)DrJ.]_l Geothernal W:lecat Well

(NOTE Report results of multlple complehon or zone
change on. Form 9-330) '
U £ F

-~
<

|

0000000
DDDDDDGD

e 0 - %14

MR AR R 14

17. DESCRIBE PROPOSED OR COMPLETED OPERATIONS (Clearly state all pertment detalls and give pertinent dates,
includirig estimated date of starting any proposed work. If we!l is directionally drilled, give- subsurface locations and
- measured and true vertical depths for all markers and zones pemnent to this work.)®

" The Getty Oil-Western Division Operatlons with headquarters in Bakersfleld ,
California, is prorosing to drill and test a geothermal wildcat well in the Roose- 3!
velt Hot Springs Area of Beaver County, Utah. A depth of.+7500' is anticipated
with the borehole. essentially vertical from the surface location to total depth
with a maximum deviation of »10°, ~The fracture system which produces sufficient A
heat and pressure to provide a geothermal reservoir should be encountered from: L g
1800 ~ 2000' in the subsurface. Fram this poirt on, the completion depth will ;
be dictated by reservoir parameters and hole conditions. A startlng date is
tentatively set for October 15, 1977. ek

~
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Subsurface Safety Valve: Manu and Type

18. | hereb certlfy hat the foregoing |st ue and correct . . ) ) o :

o b vl e é:g | -

SIGNED . \ PAND CU Yy ITLE . Div. Exploration_ pare __ - May 25 127_7__‘
TN Toffing tc’m - _Manager

(ths space for Federal or blale omce use)
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PROPOSED PLAN OF OPERATION
TO DRILL GEOTHERMAL TEST-WELLS
ON UNITED STATES. GEOTHERMAL RESOURCES LEASE

U-27391

BEAVER COUNTY, UTAH .

Getty Oil Company ‘ Bakersfield, Callfornla
Geothermal Operations . May 20, 1977 '

RECEIVE]

MAY £ 51977

AREA GECTHERMAL SUPER¥ISOR'S CFFICE

CONSERVATIIN o Givisiont

) _ U.S. GEOLOGICAL SuRvey

. . , ' o - N VENLO PARK, CALIFCR A




II.

IIX.

Iv.

VI.

TABLE OF CONTENTS

. INTRODUCTION

a. See Exhibit "A" for proposed well locations,
drainage pattern and planned access roads.
Plat used for coordinate control is the USGS
Adamsville Quadrangle expanded to a scale of

. 1" = 2, 000

DETAILS OF WORK

a,- General Rig Specifications
b. Typical Rig Layout - Exhibit "B" -

¢. Loffland Rig #5 used successfully in Roosevelt
Hot Springs Area

d. Blowout Equipment Detalls (See Exhlblt "p"
through "G") :

e. Surveys and Bench Marks
£. Proposed Drllllng Program and Casing Deaalls

g. Logglng and Testlng Program

h.’ 0pt10nal Procedures for Drilling and Testing
i. Topographic Features and,Dralnage Pattern

EXISTING AND PLANNED:ACCESS.AND‘LATERAL:ROADS

‘a. See Exhibit "A" Attachment .

* CULTURAL RESOURCES PRESERVATION

LOCATION OF CAMPSITES AIRSTRIPS AND OTHER
SUPPORTING FACILITIES

LAND USE AND RESTORATION = -

a. Additidnal'Areas of Surface Disturbance
b.',Pollutlon of Ground Waters - e
c,-lbamage to Fish and W11d11fe ' .
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Flre Preventﬁon

Hydrogen Sulfide Contlngency Plan
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Exhibit

Exhibit

Exhibit

Exhibit

Exhibit

Exhibit

Exhibit

IIA'I

;IB"
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ATTACHMENTS

Topographic Map (Adamsville Quad Expanded)

Scale 1" = 2,000' with proposea well sites,
existing roads, proposed access roads and
drainage. - _

Typ1ca1 well site layout with rig and -

.equipment,

Loffland Bros. Rig #5 with .all necessary
equipment to drill in the Roosevelt Hot
Springs Area. - This rig has been used .
successfully by Phillips Petroleum and
Thermal Power Company.

uTyplcal Choke Manlfold Plan for Geothermal

Drilling.

B.O.P.E. Stack for drilling first phase-

of hole from +100 feet to +800 feet
through 20" ca51ng. :

B.0.P.E. Stack for drilling second phase
of hole from +800 feet to 2000 feet
through 13-3/8" casing.

B.O.P.E. Stack for drilling‘third phase

- of hole from +2,000 feet to TD (+7500°').

.
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. . T - 1. - INTRODUCTION

Getty 0il Company‘proposes to dri11<up‘to eight

(+7500 ) geothermal test wells on. Federal Geothermal Resources

D S e T S A - R

Lease U-27391 in the Roosevelt Hot Springs KGRA, Beaver County,‘
Utah. In accordance_thh 30_CFR 270.71,r270.34 and GRO 2, 3
and 4, this Application, Plan of Operation and'attachéd ) N g

. Exhibits are submitted for.consideratiOn and approval for the

proposed work schedule. The pertinent data is shown on the

NN o x i

attachment listed as Exhibit "A".

" Exhibit "A" is a USGS Adamsville quadrangle map

-expanded to a scale of 1" = 2,000', and shows proposed well

S et e an

‘locations, drainage, éxis;ing and proposed roads.

Thewwells_are‘to be drilled as straighc'(vertical)
-hoies Qith only minor deviations~to projected.deéths of +7500".
The. approxlmate well locations 1n feet and dlrectlons from the
nearest known and establlshed sectlon corner marker are glven
below.' General access to ‘the drill sites’ w111 be from Mllford-

Utah, south along State nghway 257, then via the Pass Road and

Lower Ranch Canyon Road, an. lmproved dlrt surface road. ' : ‘ﬁ



1.

Lease U-27391

Well Location USL #52-21 - Exhibit "a"

T. 27 S., R. 9 w;, Section 21." FrOm-the northeast
'corner_approximatéiy 990 feet south_alohg tﬁe east
lineiand'2310-feet-westerly at right_anglés,to said
'line;. '

" Well Location USL £72-21 - Exhibit "A"

T. 27'S., R. 9 W., Section 21.  From the northeast
corner approximately 990 feet south along the east

line and 990 feet westerly at right angles to said

line.

Well Location USL #34-21 - Exhibit "aA"

T. 27 S., R. 9 W., Section 21." From the ﬁorthweét

.corner approximat¢1y~2310 feét south'élong the west

line and116504£eet~easter1y at right angles to said

'T. 27 s., R. 9 W., Section.2l. From the southwest

corner 330 feet approximatelyﬂnortheriy along the

west line and 1650 feet eésterly'at:right angles to’

said line.’

tepmgam . L

 we mwe mad e



v

Well Location USL #76-21 - Exhibit "A"
T, 27 S., R. 9'w., Sec;ion 21. From the southeast
corner 1650 feet qdrth_épproximately'along_the east

‘line and 990 feet westerly at right angles to said’

line.

Well Location USL #62-29 - Exhibit "A"

T. 27 S., R. 9 W., Section 29. From the northeést

corner approximétely~990 feet southerly aiong the
eaét.}ine'and 1650 feet weStérly at right angles to

said line.:

Well Location USL "$12-28 - Exhibit ."A"
T. 27 S., R. 9 W., Section 28. From the northwest

corner épproximately 990 feeét southerly along the -

~ west line and 330 feet easterly at right angles to:

said line.

. Well Location USL #34-28 — Exhibit "A"

T. 27 S., R. 9 W., Section 28. _From the northwest
corner approximately 2310 feet southerly aloththe,
west line and 1650 feet easterly at right angles to

said line..

B e O D S B

B e et




‘As of the date of this application, a rig with the.

" II. DETAILS OF WORK

folloWing specifications has not been secured, but negotiétions

‘are currently under way to contract for equipment sufficient to’

meet all requirements fbr.driiling, testing and completion of a.

test well with-com?iete safety for personnel and equipment.

addendum will be sent to the USGS as soon as poséiblé.

a. - General ng Spec1f1catlons

An

The following equlpment will be used to drlll and

. complete a +7500 -foot test well:

1.

V'2.

3.

4.

5.

-6‘

7'.‘

9.
10.

A rotary-type rig. w1th Capablllty of
drilling 7500 8000' with 4%" D. P.

- Two draw~work3'englnes - 400 HP or

equivalent.

‘Two pumps'¥‘EMSCb'Désoo type;

Mast - 112-126' portable type 500,000#
capacity. : '

Substructure - Normaily required to
handle a full BOP stack commonly used
in Roosevelt Area,

7500°' minimum 4%" dr111 plpe.

Two 500 bbl. steel water storage tanks

vOne'IOO bbl. vacuum water truck.,

‘Mud D-sander'and'D-siiter.

“Mud. 16gging unit from»conductor pipelfo T.D.

s RRAT Y. RS BT AR
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- : - e.i Surveys and Bench Marks

" The area in this proposal Plan of Operatlon 1s

one in which the sectlon corners have been establlshed but

'ﬁif? ' ' sectlon llne roads and quarter corner markers are practlcally
non-ex1stent The sectlon corners that. have been _emplaced
'w111 be the initial points from whlch the surveyed well- 51te

coordinates will be measured. - Base map "and grld controlvw1ll

be from the USGSvAdamSvillefquadrangle expanded to a scale of

1" = 2,000 feet. .

et T T e e R s @

In order to insure accuracy as closely as possible,

Getty 0il Company haSrcontracted for Bullock Bros. Engineering-

Company of Cedar City, Utah, to handle the basic engineering
work 1nvolv1ng well locatlon, location corners for the: ria ' L
51te, staking the access roads and furnlshlng a riqg layout with

-sumps and reserve pit areas layed out on the site location.

it LR e e o R

The Bullock Bros.' firm . will place the required cemeht‘bench

oL marker away from. the center of the location,‘as'regulatiohs

r .

R - ' -require. In addition, they" w111 emplace a cement pad for sub—

S e

L - B sidence and seismicity control.

wsar

At such t1me as thelr work is completed a

scaled plat show1ng the pertlnent detalls for each locatlon

LT R T B

o ’ . a Vw111 be drafted. A copy of this work will then be sent to the

regulatory bodles, as an addendum to complete the Plan of




Operations.

- 1600 psi).

“.wlth surveys at 190',intervais.

Any additional beheh marks or surveYs recommended -

by the\Geothermal'Supervisor will be established.iu accordance

" with his recommendations.

f. Proposed Driliing and Casing Detail Program

1. Drill 26" hole to 100'. Run and set 20" OD,

. buttress thread K-55 cesing (interval yield 3060 psi and collapse

Equip casing with bow-type centralizers. Cement to
‘surface. Allow for 50% excess and treat with 2% CaCl;. Install

20" casing head and 20", 2000 p51 blowout preventlon equlpment.

Install mud 1oggers before drllllng out.

2. Dr111 17%“ holé to +800'. (Penetrate hard

rock, lf possxble) Keep hole'w1th1n 3° vertieal' Check hole
Run and cement to surface

13-3/8", 54;5#, K-55 buttress thread,'range_III'casing (interval

yield 2730 psi, coliapse resistance»il40 psi)

80% sxllca flour, 2% gel, 1/2% CFR-Z (ratlos may vary as dlctated

by hole condltlons), wlrh_sufflczent’excessvto brlng slurry to

surface., Cut offvcasing, weld on 12", '3000 bsi head with two -

2" 6utlets ‘and equip well wlth 12" series 900 blowout preventor,

con31st1ng of 3000 psi worklng pressure double ram .and hydrll.

Test BOPE before drllllng out shoe.

N . R .
. . - - .

S

Use 1:1 perllte,
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“check until-hole reaches total depth.

3. Drlll 12¥" hole w1th a botton-hole locked

assembly to +2000'. Run drift surveys on dull bits. ‘Keep

‘hole deviation to minimum with no greater maximum than 10° at

caeing point. Maintain continuous ‘surveillance of mud tem-

peratures on 20l intervals and continuously logvgas shows.

4. Run and cement 9-5/8", 40#, K-55 buttress

thread range ITI ca51ng (lnterval yield 3950 psi and. collapse

2760'ps;)‘w1th’suff1c1ent excess to bring cement to surface.

‘Cement to be 1:1 perlite, 80% silica flour, 2% gel, 1/2% CFR-2.

(ratio of ingredients may vary as dictated by hole conditione);

~ Equip bottom joint with ‘a guide shoe and float collar at top.

-Tack weld bottom two joints. InStall latch-on type centfalizers,

one near gulde shoe and float, and on collar every other joint

to surface.,

5. Remove BOPE. Inscall 12", 2000 psi x 10",

2000 psilexoansion spool, 10" master valve:;and'BOPE stack as

: shown in attachment. Test all BOPE equipment and casing to 1000

psi. for 15 mlnutes.A ‘Note results on tour sheet and~driller
;nltlal. Notify USGS if they wish to witness test.
6. Drlll -out float collar, cement, gulde shoe

and drlll ahead in 8%" hole. 'Maxntaln constant temperature
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7. Run logs before runnlng ca51ng strlngs

Addltlonal logs, cores or formation tests will be scheduled

as needed.
o

- prilling Fluids S : I

2000 - +6000' " " " . 36-40 " "

Interval - ~ Type  Weight ' Viscosity  Water Loss
0" - 100' - Gel Water Minimm 55-65  No Control
'100' - 800'  Diammonium Phos- 45-55 % m A
© phate S !
© 800" - 2000' " L 40-50 " ow ;

- Use Desander and De51lter to keep weight down.

" g. "~ Logging and Testing Program

T e

" A mud- logglng unit will be installed befcre drill-

ing out conductor cas1ng, and w111 log and monitor hole to T.D.

" +7500'. Other logs to be run selectlvely at ca51ng depths (soo0',

i oa: fTNemE g A oo

- 2000, sooo'), include:

Dual Induction -~ Laterlog
Formation Density Compensated Log
Compensated Neutron. Porosity Log

it Bt e

Borehole Compensated Sonic Log. '

Gamma Ray - Caliper lLog
- Temperature Log - Selected Intervals

-Flow tests: . One day ut111zlng a range
' of orflces. '




Fluid chemistry: - . Standard industrial water.

. analysis of produced fluids,

sampled at intervals during
flow tests.

Well Bore Treatment: None contemplated.

h. Optlonal Procedures for Drilling
and Testing Activities

During drilling operations, hole conditions may

be altered or changed, which wouid require_alternate procedures-

to further gain an insight to the reservoir conditions or

fraqturihg,.temperatures, influx of formation fluids, pressures

from formation gases. All of these conditions may indicate the

bfeasibility of one or more of the followiﬁg activities to.

further evaluation of the geothermal resource.

Activities deemed normal for drilling operations

include:

1.
2.
3.
4.
5.

6.‘

. Taking cores with diamond heads.

Plugging back.
Redrilling.

Perforatlng. L
Runnlng ‘liners to seal off. conate waters.‘

"Side tracking.

Settlng packers.
Conductlng flow tests of short duratlon

" through manifold and blooie line ‘to

determine flow characteristics.
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9. .Running a series of wireline electrical
and temperature surveys for evaluation
purposes. : :

10. Setting cement plugs.
11. Plugging and abandonment.

i. Topographic Features and Drainage Patterns’

The immediate area_of this propoeed Plan of
Operation lies on the westward slope of a typical basin'and
range'prOVince in=southwestern Utah. A gently sloping alluvial
fan dips'westward into'the.Escalante'Valley away_from the'
Mlneral Mt Pluton. fhe'surface is cut‘by Small intermediate
. streams and shallow washes whlch contaln water only" 1n heavy
snowfall years. Rare'cobbles4and Small boulders ofrmetamorphlcr
volcanic and pegmatitic origin are found on the fan,.aleng with
pedimeﬂt-typelgravels, silte and elays. Bedrock is ﬁot exposea.
in this ?art of the alluvial fan. Aﬁ eaet—weet'fault is exposed
linISectiontéze(Petersbn} 1974), which may or may not project
 through part of the proposed area of.work; A more prominent
feattre, the Dome Fault,,which runs'northeriy;'is apparently'
termihated hear‘the ﬁorth line of Section‘Zi. A southerly
'yexten51on of thls fault, if present, is buried underneath the -
,alluv1um. The. seml—arld condltlon of the area is not conduc1v
to abundant plant growth. ‘Most common type of plants are

small juniper trees and sagebrush, 1nterspersed_w1th an occasional

bitterbush. A brief_physiographicalfQe11~site discussion fdllowsé

with reference td_the'loeatioﬁ map;'EXhibit_"A“,
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_ SITE #72-21: This well eite_is located oe the eo;th-
eaet flank of a faifij~wide shallow waeh; which trends north-
.westerly tbwefe the Escalante Valley. This draiﬁage bed cuts ‘
_acrosscfhe southern end of tﬁe Dome Fauit,and>méy rep;esent'a |
croesﬂfauit, whichktermihates'the extension of the Dome Fault’
structure into Section 21; The'streaﬁ bed_ie app;oximately
two feet in depth below the terrace where the location wogld.
be built;:.An existiﬁglroed.will be utilized and'the access
road will requlre only a minimum of gradlng. The grouhd eleve—

'tlon is +5900' above sea level. Approxlmately 500' of new’

road w111 be necessary for access.

" SITE #52-21: This locatich is proposed as the initial
§gi}1g§igg, and‘lies.onfthe cpposite side of the shallow wasﬁ
'frcm"che'#72;21 location; Thls location is on a gently dipping
slope which 11es betWeen two 1nterm1ttent stream drainages. The
..Aground elevatlon 1s approx1mate1y +5845' above sea level.v A

51m11ar—type llthologlc sectlon, Whlch would compare to the
:Phllllps #25 <15 well in Sectlon 15 should be present in this
well. The two wells would be or should be falrly near on strike

‘ wlth each other. 'Approxlmately ilSOO',of new access“road will

‘be,constructed. . A ..
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SITE §34-21: The 5840 cohtou? line passes through
the surface or‘grbund elevation at this location. This well
location is géﬁerally on strike‘wifh the #52421 site, and falls
very néar a projection éf,thé Dome'Fault; If the fault is ﬁot
termihated in Section 21, the plane should pass near or through

this location. This well is on the same type-alluvial fan-

deposit as are the other proposed locaﬁions,'ana will present no

préblem in drill pad‘or road construction. New access will

requiréli809' of road to be constructed.

ey,
Ve

_ SITE #76~21: This well-site ldcation is the nearest’ .

éité.to the mineral mountain complex. Pre%CambrianAmetamorphics
outcrop,approximatéiy ilOOOf toithe éast.‘ This location will.
also be the fﬁrthest away from~the'Dome Fault:treqd_and should
encountér a very shallow section'éf alluvium before enterihg
weathéréa.basement.; A édssibility exists that cross faulting
may,benenéountered in this well section. A tentative gfound |
elevation is +5985" above sea leveL. Drainage is nérthﬁestwafd

’énd;only +50' of new road will be necésséry fpr locationféntry.
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SITE #38-21: ihis well location is closely on strike
“with the #52-21 well, -and is super-imposed on the alluvium fan

cut by dendritic drainage to the northeast. The gulleys or

washes are very shallow, intermittent type, which flow for | !
.shbré‘periods in times of excgssivé'snbwmglt'or rainfallQ As
much as 700*800if of alluvium may be encountered at this well
sité. The ground elevation }ies at iséGO'. This sites drains :
westward and will fequiré'tﬁe most new construqﬁibn for access;
A’totgl'of aboutfleO' will be neqessary,.but fortqnately; wili

bevon’or'near the elévation all the way from Site»#34-2l;

SITE'#12-28;:_Thié site ié updip from the confiuence

. of severai stream drﬁinages which form a-deﬁdritic pattern to

thé weét. Tﬁe'top'of the§é émall terracés or benqheé.are
.generaliy very_Shéllow_dipping and a:e_vefy éasily madé to
éonfprm fq drill-pad sités, with a miniﬁum §f surface disturbance.
Approximately 11896' of new access foad will“be necessary. The

-grqundvelévation.above sea level is approximately +5800'. -

‘. 'SITE £34-28: The drill site is on a Qide-flat'bench
bétwegh‘vérytshallow'dréinagé areas of.intetmitténﬁistream beds.
This sife‘ﬁill be oh tYpicalnalluGiumLEIay and gravels. The |
elevation ébove sea level'is'i5860"at groﬁnd. ,Approximately'éob'

lof new access road will be necessary to- utilize this drill site.

=13~



SITE #62-2§: This well site is on the:apé# of a
'geétly dipping terracé; thch #erminéteé into a wash formed -
by the merging of two intermittent stream beds. The‘aréa.is
fairl& flat on top of the bench and.wiil'conform to drill-
‘site construction with only -a minimum of surfaCe'disturbénce..

¢

This‘location is the furthest down-dip site away from the

" mineral mountains.and lies at a ground elevation'of +5740'. - A

makimum.of‘SO' of new access road will be necessary. A‘good

" existing road runs northerly. from the Ranch Canyon Road, and

will. give the easiest access of any of the proposed locations.

III. EXISTING AND PLANNED ACCESS ,A}-\iD,LATERAL- ROADS -

A_plan'of‘thé'pfbposed well iocétions'is shown on
Exhibit "A". Existing roédg'and traiis'will‘be used for the
' mpSfipart fdf accessvtq-welleOCatipn»sites.. Some new con-
'struction-Will be neceséary £§ complete. access from néarest
rpaéway,.but will be minimiéedtto avoid ény unngce;sary*surface
disturbance. ¢on5tru§tioh will[be limited:to-the initiai weli
10catibn (#52—21) acqéss-road, and any additional work required
for the pther propqsed ldqations Qili:be.delaYéd»until‘individ—
vally required. “Local operators and equipment will be engaged

to do this work. ; S
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Two types of roads are shown iﬁ color on Exhibit "A":

a. Existing roads or trails are in brown
' and may require some degree of improvement.

b. New access roads. These roads will
require some construction to provide
access into rig locations, and are shown
in green color. Each new road is labeled
with an alphabet letter, beginning with A,
B, C, etc. - Some of the roads will require
combination of two letters to achieve the
"desired total access road to a particular
location. (Example: Well #52-21 would
- reguire A & B or p0351bly C&D from nearest’
) establlshed road or trail. .

, c. .All necessary constructlon and road improve-
~ments will comply w1th the BLM and USGS
specifications. ’

IV. ' CULTURAL RESOURCES PRESERVATION

As tequired under GRO-4, to protect and preserve)the
cultural and archaeological invéntory in-the areas to.be dis-

turbed for roads and drill sites, an approved:cdmpetent'a;chae—

ologist, Dr. R. A. Thompson, of the Southern Utah State College

in Cedar City,lhas beéniengaged to examine the lands_involved_.
in.thisfPlan ofAOperations.: His report and éxhibits,“if.any,
inciﬁding an access road survey(,will,be an addendum to be
attached.tq_this proposal when'fhe study is fipished; 'Anyharea

" which might prove to be a part of the cﬁltufal inventory will

] be mitigated by adjustlng the access road or drill 51te to less -

sen51t1ve coordlnates. E .
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. All water to be used at the rig site durlng construc-
tlon of the access roads, dr1111ng pad and in ;he dr;lllng

operatlons'fo; various usage will be'purcnased from the City of
Milford, Utah. Aany additione; supplies, such as road_building
materiais, will'alsc be purchased from local contractors, using

epproved scnrces}of supply.

- V. LOCATION OF CAMPSITES, AIRSTRIPS AND
' _~ OTHER SUPPORTING-FACILITIES

There is no need for any of these facilities to be .
constructed in the current Plan of Operaticns, and none are
being.contemplated.’~Diilling suppiies, pipe and equipment

will be stored in Milford, Utah.

VI. LAND USE AND RESTORATION

a. Additional Areas of Surface. Disturbance

e - __In;additicn to -access roads.and drill pads,‘there‘,

_are other areas which mayihave pdtentiAI surface disturbance.

These are down-dip drainageS’fme the rig site, which could
receive overflows of flu1ds from 11qu1d domlnant reserv01rs in

the event of an uncontrolled blowout. These areas would requlre

"dlkes of earthen £ill temporarily,. and in ‘this unforeseen event,

addltlcnal berms would be constructed to contaln superfluous flnlds.

-16-
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At the conclusioh of'any site usage, a restoration program,

including obllteratlng and revegetatlng access roads, drill
pads and other dlsturbed areas w111 be done in conjunctlon

wrth the Utah State D1v151on of_W1ld11fe Resourees.

b. * Pollution of Surface and Groundwaters -

All fluids utilized or produced at the rig site

will be controlled and stored in gel-lined pits to avoid any

contamination. After settling of any solids, the fluids will

‘be dralned off and used to keep down dust on the roads and’ rlg

site w1th perm1551on from the Beaver Countv road off1c1als.

Cas1ng strings are de51qned to av01d any near surface or sub—
‘surface contamination. Reserve plts w111 be llned with gel to

_prevent percolation of fluids’ 1pto ground waters. Any produced

fluids will not be allowed to enter’netural drainages without

express permission from the regulatory agencies.

c. Damage to Fish and Wildlife

"T77All surface disturbance will be kept to a minimum
to limit:destruotioh of wildlife habitat. There are no streams

or lakes nearby which would suffer conramination‘and‘no fish

which might be endangered as a resulﬁ{"Well disoharge lines

will be dlrected away from nearby vegetatlon to prevent rnjury

or contamlnatlon.
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. d. Noise and Air Pollution

Getty 0il Company will cont;dl noise levels and

-air emissions from operations in accordance with Federal and

- State Quality Standards, and any local.imposed standards. The

. area is uninhabited, 'and noise would not be a nuisance factor

except to occasional visitors.

Mufflers will be used on'rig>engines-and'¢oh?"

pressors as standard equlpment. Ahy testing of steam or.

effluents from the well will be under muffling dev1ses designed

" by the best technology available.

e. Hazards to Public Health and Safety

1.

VII.

Access to and around the drilling -
rig - and assessory equipment will be
strictly regulated to unauthorlzed

personnel by Getty 0il Company.

A normal- compliment of. safety and
accident prevention equipment will
be avallable at all times.

All r1g ‘personnel will be familiar-
ized with geothermal operations- and
associated hazards. :

Any usage Or occurrence of toxic sub-
stances will be noted and immediate
response for-safety of personnel will
be taken.

SOIL EROSION AND SUBSIDENCE

Any new

rdadWay;_gradipg, leveliﬁg or pad construction -

-18-
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will be éesighed to prevent erosion or.degradation of the sur-

féce;  Care will be taken to avoid scarring or removal of

_excessive ground cover. Vehicular travel by rig personnel,

company operatives and béher authorized‘persons_wili‘be confined
to existing roads and trails. Anyvupérading of roads shall be *
dohes'in'accordance with local and county road étanda%ds, Which
might include the inétallatioﬁ of Culverts, construction of
drainage ditches and gravellihg or capping thévroad béd. ‘Any

soil disturbance will be returned as near to original state

as closely .as possible. Reserve pits will be allowed to settle

_outﬂbefpfe the final backfill. After 'a well has.sustained pro-

.duction for a given perioa>bfutime; a careful monitoring at- the

édrface-will be a part of the oﬁ-going.program to produce steam

from this area.

" YIII. '~ SUMPS AND PITS

‘All materials excavated from the,sump,-reserye pits -

and rigjsite 1evelihg, will'be’utili;ed'in the'cdﬁstruction of

the berms around these features to contain any geothermal fluids

which,may be a part.ofrthé.testipg procedure. These berms will

beltamped to conform with good engineering practices, é@d 1evéled

_.across. the top to blend in with the,surrouhdingé as near as

‘possible. Any material left over from construction of the berms

or pad 1eveling will be stockpiled in an area adiacent to the

-
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drill pad and within the confines Of the well-site boundaries.
Thiéaméterial'wiil be used later on to-backfill or restore té
Origihél the grades of excavations as needea. Contgmiﬁation of .
. the ground water resoﬁrées'Q111 be avoided by linin§ the sdﬁp
and éité with one-quarter pound of bentonitic gel,per_foot of
surfaée. This. forms an impervious layer 6f clay which will
allow only a minimum of 'seepage of produced fluids'from the

Qéll aloﬂg*with'any drilling-fluid which‘might:be objectional.
Any unqsédﬂér vacant pits will be fenced to protect wildlife or -
lives;ock. A program of backfilliné andvrestorQEion will

ultimétely be proposed after a reasonable evaluation period.

IX. WASTE DISPOSAL INCLUDING LIQUIDS,
"7 - - gOLIDS, TRASH AND HUMAN WASTE

‘A reserve pit‘Will'be located adjacent to thé drill-
'ing pad and all flﬁids‘will be qontéined-in_this.pit. The ?it
willfbé lined with anAimberviogs gel to seal offiany pe;¢olétion
of fiuids.  The solids will be élip@ed to Séttle out and along
,Jﬁith other debri,:such as drill éuttinés,fﬁil; be'buried;after
the pit dries and is reclaimea; Gérbagé aﬁd other forei§q  -

-'materials will be deposited at an .authorized dump. Excess

hncontaminated fluids will be used as dust ihhibiters on the roads:

-20-
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'buiin§ testing operétions;_any effluents prodooed

. as liquids during flow tests to determine resétVoir‘capacity,
ﬁill be-confined to ths reserve pit.’ After orying,sany residpe
'wiil.bé,burigd before reclsiming the pit. Any steam thoh is
flashed during testing (Est. 15-20%), will be vented to the
athosphére; It is expected that only flow tests of short
duration wiii be carried out since Getﬁy 0il Company would havé
no injection facilities at this time. Any long-term testing
_woﬁid ;gqoife an injection program. .The duration of“tesfing

will be limited to the capacity of the sump and reserve pit.

" X."  PROTECTION OF THE ENVIRONMENT

i

a. Fire Prevention

All brush and vegetation will Bé disposed ofsih.
a manner compatible with the'Bufoaq of Lana Management'and
U.S._GeologiCal,Survey regulations. fvery reasohablg effort
will be‘ﬁade'tovavoid spillégé.of inflammable materials. - Fire-
fighting equipment will be located at tﬁelproposeé‘wéll sites -
_exhaust staoks from all énéioes will be equipped With spark

:arrestors or built-in water cooled exhaust systems for spark

‘control. All. precautlons w111 be taken to control and suppress-

any flres started in or near Getty 0il Company leases. The

authorlzed offlcer shall be 1nformed as soon as p0551ble of all;'

' flres in the rig area.

-2)~"




b." Hydrogen Sulfide Contingency Plan .

Introduction

| Getty 0il Company recognizes'that_hydrogen
sulfidelgas»(sour gas)'couid be encountered during the drilling
of this project. Although dangerous amounts of this toxic gase
have not been associated with other wells drilledlin-thispareap
Getty Oil Company will be prepared to protect all personnel in
the event dangerous amounts of hydrogen sulflde are dlscharged
1nto the atmosphere. The wells w111 be drllled u51ng accepted
drilling practlces, 1nc1ud1ng keep°~7an overbalance of hydro~
statlc pressure upon any -zones that mlght-contrlbute_gas.
Hydrogen sulfide gas could reach~the'surfacezin‘the event ofA

lost .circulation.

Our plan wili provide'safety prograns~for person-
'nei safety equlpment, safety drills, and up—to date 1nstruc-
'tlons on rescue technlques "The overall plan will be dlrected
‘by consultants who have spec1allzed in these emergency pro—
cedures.  Each person part1c1pat1ng 1n the dr1111ng of the wells

w1ll know the location of all safety equlpment and w111 be-

respon51b1e for its malntenanée.

General Information

Allhpersonnel'involved with the mechanics of

-22-
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drilling, evaluating and testing the wells will be thbroughly
trained in the recognition of warning signals, the operaticen
of breathing equipment and their responsibilities in case of

emergency rescue techniques and first aid. .

Devices fqr fhe detection ahd méasuremgn£ of
hydrogen Sulfiae concentration and visgal and;aﬁdio alaxm§ .
| wiil be‘provided; Each drillsite ghall havg two briefing areas
~so situated that one would be upwind from the well at any given
fime,' Two bq;é pits will.be'provided,_enabling:gas to be |

stacked upwihé from the Qell.

Shduld'hézardous amounté.of HoS be eﬁéountered,
all personnel,  when arriving on-fhe.drilisité,_should'contact 
1the Géfty‘oil‘Compény Super&isor or the Drilling Contractor's
Supervisor.fér assignmeht of breathing épparagus aéd instruction
and orientatiﬁn briefiné. 'Eaéh.pefsanmust”verify that ‘he has

reaé'and undeiStands the "H,S Contingency-Plan";

Lists'of phone numbers of,agencies and .personnel to
-be_contacted»in case of an emercency will be posted in the Getty
~ 0il Supervisor's trailer, the Drilling Contractor Supervisor's

. . - N . ) .

trailer; thevdrillingﬁcrew's dgé hbuéejand the briéfing.area.

Before drilling has begun, all personnel will be
. advised of an escépe foute'other-tﬁah the main'access road, and

will be instructed'as to evacuation.procedures, If danger to

-23-
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life becomes extreme, all non-essential personnel will be

evacuated.

. TOXIC EFFECTS OF HYDROGEN SULFIDE

-Table. "A"

i ] "'.""O‘tofz minutes

""" 15 to 30 ‘minutes

30 minutes to 1 hour

0.001 Detectable by Detectable. Detectable. Maximum allow-
‘ mtton—-egg" able concentration for 8-
smell. hour exposure without pro-
tective mask. .
0.01 . Cbughing'. slight . Disturbed respiration  Throad and eye irritation.

irritation of eyes.
Loss of sense of
sell.

.loss of sense of
smell.

0.025
0.035 Irritation of eyes.
' Loss of sense of
‘ .smell.
0.045
- Loss of sense of
smell.

Couwghing, uncon- -
sciousness. Seriocus
respiratory dis-
turbances.

10.09 .

0.01 . Unconsciousness. -

Irritation of eyes..

Pain in eyes. Sleepl-
ness.

Throat and eye 1rr1ta— ,

tion.

Irritation of eyes a_nd
respiratory tract.

leflcult resplratlon
Irritation of eyes. '

Respiratory distur-

bances. ~ Eye irrita-
tion. Unconsciousness.
Death.
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Throat and eye irritation.

Painful secreticn of tears,
wearmess may cause ceatn
in longer exposure:

Increased irritation of .

‘eyes and nasal tract. Dull
Serious resplra—' :

headache.
tory disturbances.

" Serious eye irritation. Slow
pulse, rapid shallow breath-
ing. Respiratory caraly51s,

oconvylsions, asphyxis and -
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. TOXIC OF VARIOUS GASES

'Table "B"
- : Specific : o o . . ,
Comon  Chemical —Gravity (SG) Threshold! ~ Hazardous? °~  Lethald
Name Formila SG Air = 1 Limit - Limit Concentration ‘
'Hydrogen HN = 0.94 - 10 pom. 150 ppvhr - 300 pgm 3
< - Hydrogen  H,S 118 - 10pp® 250 ppvhr . 600 ppm 1
Sulfide ‘ s 20 ppm? . , g
Sulfur - s0, = 2.2 S pmm - . 1,000 ppm %
: Dn»ude : ' . ) %
z
~ . . ‘ f{
A Chlorire = Cl, 2.45 . lppm 4 ppyhr 1,000 ‘ppm’ %
Carbon - © - ~ 0.97 :  50pm 400 ppv/hr 1,000 ppm 3
' . 3
Carbon’ ~ 0,  1.52 5,000 ppm | 5% - 108 o
Dioxide o : : ' . - _ i
Methane . @y  0.55 90,000 ppm (9%) Combustible -

~above 5% in Air

]'m.reshold Limit ~ concentration at which it is behéved that all workers
, T © may be repeatedly exposed day -after day w;Lthout adverse
- C e effects. ,
2azardous Limit ~ concentration that may cause death

3Letha1 Concentrat.lon - concentrat.xon that will cause death with short—tenn
exposure.

1]

4fmresho1d Limit = 10 ppm - 1972 ACGIH (American Conference of‘c;ovemxental

Industrial Hygienists)

-

20 ppm - 1966 ANSI acceptable cellmg concentration fot
" eight~hour exposure (based on 40-hour week) is
20 ppm.” OSHA Rules and Regulations (Federal
mglster, Volume 37 No. 202, Part II, dated
" October 18, 1972) . S
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- Lo Drills with breathing equipnent will be conducted

-

for each crew and for each person assoc1ated w1th the operation

at the drillsite. These persons include, but are not limited to:

1. Rig Crew.

2. Drilling Cont;actor's Supervisor.

3. Mud Logger. ' ,
4. Mud Engineer.

5. Getty 0il Companlerilling Supervisor.

- 6. Getty 0il Company Geothermal Project
. Geologist..

7. Service Company Personnel;'

:._ : - -" - prill Procedure:

1. The Mud Logger will activate an alarm
or simulate a potentially dangerous show
of HZS gas.

2. 'The Rig Crew, Mud Logger, Drilling Super-.
visors and Mud Engineer will put on
breathing ‘equipment. Other personnel will
report to the proper briefing station.

3. The Driller Wlll pull off bottom, shut
down mud pumps and check for flow from:
the well.

4, The-Dfille;,wiil proceed as if the well
were flowing and simulate proper well
shut-in and. well killing procedures.-

5. Mud Logger w111 continue to monitor hlS
,equipment.

6. Mud Engineer will check mud for weight,

_viscosity and run test to determine the
sulfide concentration.

-26-
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7.” Drilling Supervisors will observe
the performance of all personnel
involved in the drill for evaluation
or any corrections.

: Safety‘Eguipment

The presence of hydrogen sulflde gas w1ll be"
detected by monltorlng devices w1th audio and visual alarms.
These monltors will be placed at the shale shakers ‘and on the
,rlg floor. ~Mud circulated out of tne hole w1ll be”contlnuously
| monltored by the Mud Loggers. Approned hand-held hydrogen'

sulflde detectors w111 be avallable for spot checklng

Aébroved self-contained breathing apparatus and -
‘oxygen resuscitators;will be readily avai}able for emergency

use.’

Blowout-prevention equipment designed to shdt—in
- the ﬁéll,invany emergency will be installed, maintained and

regnlarly-tested..

A de- gasser will be provxded The gas discharged
: from this apparatus will be vented to one of the two burnlng
'p;ts.

Adequate air. c1rculatlon in cr1t1ca1 ‘areas w1ll

be provxded through the use of - large electrlc fans. W1nd socks

_-27-'
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_or streamers will be positioned so as to be readily visible
from the rig floor, day or night. VLSual»and’audio alarms

for the detection olejS,will‘be'signals that cannot be con- -

fused with the monitoring alerts of any other drilling operation. .

' Warnlng signs will be avallable for postlng on the -

access road to the locatlon. ’ , ) .

* PROCEDURE OF OPERATIONS AFTER H2S DETECTION

_ Condition I = Potential Danger

Alarm in-Mud'Logger's trailer.would indieate less
than 10 ppm HS concentratlon.g Thouéhuthis alert is in effect,
: there 1s no danger to personnél as long as concentratlon remalns

below 10 ppm. -

General Actlon.

- o 1. Be alert for any 1ncrease in HpS |
concentratlon. '

2. Check all safetyfequipment,,monitors
and alarms for proper functicning.

‘3. Conduct drilisland'familiArization
programs. -

Condition II = Moderate Danger

‘Horn or siren isvactiVAted:ét'lo ppm;

* General Action:

1. The follow1ng personnel w111 1mmed1-v
ately put on their breathlng equlpment-

~2s;' .
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. A - ’ ' " a. All personnel on rig floor. ‘
‘ b.  Aall personnel in area of mud p1ts.

'-2. Notify Drilling Supervxsors.

3. Follow instructions of Drilling
' Supervisors.

4. Immediately begin to ascertain the source
of the H,S and take the required steps to
- suppress the H»2S. Drllllng will not pro-.
ceed until the source is determlned the
well is circulated and the gas is controlled.

5. The Supervisors will make sure all non-
essential personnel are ‘out. of the potential
danger area.

L u‘ o A - 6. Check all‘gas monitoring devices and increase"
o ' ‘ - - 'gas monitoring activities with the portable
hand—operated HZS detector units.’

7. The Getty 0il Drilling Superv1sor wiIl assess
the situvation, outline a control program and
assign duties to each person or group as
required to bring thé'situatiOn under control.

8. Signs to be posted on access road to 1ocatlon
-1nd1cat1ng. c-

"DANGER - POISONOUS GAS - HZS"

9. Access to drlll site to be llm;ted to,
authorlzed personnel only.

o . . 10. Notlfy Dlstrlct Drilling Superlntendent.

Jack B. RogerS'- Bus. (805) 399-2961 -
-Res. (805) 832-6878 -

- Condition III. Extréme,Daﬁger to Life . -

" Alarm -.Horn or Siren

Blinking Lights -

_29_' -
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. ,_” '_ ~ Characterized by:

Critical well operations, well-control-problems,
poisonous gas above threshold 1evels.(as defined under Toxicity

of Various Gases); and in the extreme, loss of well control.

. General Action:

. 1. All personnel will put on their pro-
tective breathing,equipment;

2. All personnel not requlred for well
control, proceed to upwind briefing
area for evacuation instructions.

3. Follow instructions of Drllllng
Superv1sors. .

4. The Getty 0il Company Superv1sor will -
- assess the situation, outline a control
PR S - program and assign duties to each person
or group as required to bring the situa--
tion under control,

.. 5. ‘thlfy Dlstrlct.Drll;ing4Supe}intenden;:
Jack B. Rogers - Bus. (805) 399-2961
' ' Res. (805) 832-6878

District Drilling Superintenaentfwill:

a.  Brief his immediate Superv1sor
of the situation: :
M. L. Smlth - DlStrlCt Superlntendent
N Bus. - (805) 399- -2961

Res., ~ (805) 871-6975 .
b. ‘Notify.United States Ceologicai Survey

District Geothermal Supervisor
Salt Lake City, Utah
,Bus.'- (801) 524 5245

Res. - (801) 532-2642

-“3°f
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"c. Notify Bureau of Land Management

" District Manager .
. Department of the Interior
1579 No. Main Street '
. - Cedar City, Utah-

Bus. - (801) 586-2401"
Area Office =- (801) 586-2458

6. Extreme Emergencyi-

a. If there is no hope of containing
well under prevailing conditions,
and there is a definite threat to
human life and property:

1. 1Initiate Emergency Evacuation
~ Plan (See Page ).

2. Refer to Contlngency Plan for'
.~ . Uncontrolled Blowout.

3. Time and circumstances permitting, -
the Dlstrlct Office should bhe
- notified of the situation.

4. As a last resort, the well is to -
. be ignited (Poison Gas).

b. * Instructions for Igniting the well

1. Two people are required for the actual
igniting operation. Both men will wear
self-contained breathing units and will
have 200-foot retrieval ropes tied around
their waists. One man is responsible for
checking the atmosphere for explosive -
gases with Explosimeter. .The other is
responsible for lighting the well. Keep
personnel not assigned special dutles

- within the “"Safe Briefing Area". - Those
in the "Safe Briefing-Area"'will be alert

. to the needs of the two men assigned to

~ignite the well.' Should either of these
men be overcome by fumes, they will

" immediately pull him to safety by the
retr1eva1 ropes. .

‘ -3;-,
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7.

" Rescue

While driiling operations_have”made extensive pre- .

2. The primary method for igniting
' the well 'is a 25mm meteor-type
flare gun. It has a range ‘of.
approximately 500 feet. If this
-method fails .or well conditions
are such that a safer or better
method is apparent, then the alter-.
" nate should be used.

3. If the well is ignited, the burn-

- ing hydrogen sulfide will be con-
verted to sulfur dioxide, which is’
also poisonous; therefore, DO NOT-
ASSUME THAT THE AREA IS SAFE AFTER
THE GAS ‘IS .IGNITED. CONTINUE TO
OBSERVE EMERGE!NCY PROCEDURES AND
FOLLOW THE INSTRUCTIOVS OF SUPER-
VISORS.

Inltlate program to kill, plug and abandon
well.

parationsaforﬂpersohnel safety,.all»personnel‘shouid be aware

of First-Aid procedures in the event someone becomes careless.

First Aid for H,S victims is based primarily on:

1. Move the victim to fresh air immediately.

a.

WARNING - DO NQT-jeopardize your
‘own safety. Always wear ‘a self-
. contained breathing apparatus while

attempting rescue.

If victim is unconScious and not
breathing, move the victim at once
to the safe-breathing area and apply
mouth-to+mouth artificial respiration
until a resuscitator is available.
Use the resuscitator ‘until normal

. breathing is.restored. .Symptoms may’

pass rapidly; however, keep the victim
warm and take him to.a hospital and
place underjthevcare'of_a-physician.

;32é
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OPERATIONS PERSONNEL -

GETTY OIL COMPANY

- ritle - Name
#DISTRICT OPERATIONS
MANAGER -~
EAST AREA M. L. Smith
SUPERINTENDENT
* DISTRICT DRILLING

SUPERINTENDENT

DIVISION EXPLORATION
PROJECT GEOLOGIST

*DRILLING ENGINEER

- PN Title 44444

Jack B. Rogers

wayne'A. Shaw

~ Location

Bakersfield
California

Bakersfield
California

Bakersfield

California

Bakersfield

California

-

" DRILLING CONTRACTOR'

*DIVISION MANAGER
*DRILLING
SUPERINTENDENT

| *DRILLING’
SUPERVISOR

Location

.~ Telephone

(805)

(805)
(805)

(805)

-~ (805)

(805)
(805)

399-2961°

399-2961

8716975 Res.

399-2961

832-6878 Res.

399-2961

871-4820 Res.

"~ Telephone

*These names will_be Supplied prior to éonnencing opérations. o
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EMERGENCY EVACUATION PLANS

1. _Personnel will assemble at the most upwlnd

br1ef1ng area for instruction.
2, Notify the following:

Sheriff - Beaver County

. Telephone Number (801)

(801)
Ambulance and Hospitals '
" Ambulance Service
Milford, Utah © (801)
Beaver, Utah - (801).
" Hospital ,
Beaver Valley Hospital
Beaver, Utah . {(801).
'Milford Valley Memorial’
Milford, Utah (801)
Valley View Medlcal Center
Cedar City, Utah - (801)
‘ Doctors
Dr. Henrie E. Terry :
Beaver, Utah - (801)
Dr. P. A. Symoﬁd o
‘Milford, Utah = (801)

- (801)

Dr. David W. Brown

. Cedar City,'Utah o (801)

438-2862
387-2750

387-2854

438-2651

438-2416

387-2411

586-6587

"438-2844

387-2471
387-2411

586-4456

Residences‘wifhin three-mile- radius keyed to location map

None .
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' e. List of Medical Doctors and Hospitals

!

‘Doctors. .
Df.vD; A. Symond
Dr. Henrie E. Terr
- Df. David W. Brown
" Hospitals.
' Beaver Valley

Milford Valley
Memorial

Valley View.
Medical Center’

" Ambulances
Ground

~ Ground

Air

CAdr

Milford

Yy Beaverv

‘Cédar Cityt

.Beaver
Milford

Cedar City
Milford
Eeaver

Richfield

Cedar City

Cedar. City
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" (801)

(801)

(801)

~ (801)

(801)

(801)

(801)
(801).

(801)
(801)

(801)

387-2471

438-2844

438-2416 -

586-4456

438-2416

387-2411

586-6587 . .

387-2854

438-2651

896-5484

373-1508

586-3881
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. d. Uncontrolled Blowout and Contingency Plan

Uncontrolled blowout‘cen occur as a result of-theA
"loss of control.or means to shut-in a well if a substeneial,
fiow-of steam or fluid is encouetered in the bore hole with
euffieient.pressure to temporarily_renaer the blowout ‘equip-
ment'ineffective or ineperative."When‘this occurs, the person -
in'chefge of the drilling operetions will'immediately.hotify |
the Gett&}bil'Company Drilling’Supervisor. ‘If the flow cannot

be contained, the Supervisor will take the. following action:

1. Arrange for any 1njured persons to be dlspatched

to the nearest medical fac111ty-

‘Ambulance Service

Ground - Milford, Utah (801) 387-2854
. Beaver, Utah (801) 438-2651

Air - Richfield, Utah  (801) 896-8074

" Hospital
Mllford Valley Memorlal - o
Mllford, Utah . (801) 387-2411
Beaver.Valley i o .
Beaver, Utah (801) 438-2416

' . IS 4: . . .

M |

Dr. D. A. Symond - - (801) -387-2471
Milford, .Utah : - (801) 387-2411 -
Dr. Henrie E. Terry .~ (801) 438-2844.

Beaver, Utah R (801). 438~2416
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.If there is a threat to any local reéidents;:the‘Sheriff should

be notified as soon as possible:

Beaver County Sheriff's Depaftmenﬁ
Beaver, Utah

Office: (801) 438-2862
_Home: - (801) 387-2750

2. - Put into motion plans for containment or confine-.

.ment‘of the flow.

. 3. See that all access roads are secured to prevent

entry to -the drillsite of unauthor;zed persons.

4. Report the 51tuatlon to the DlStrlCt Drllllng
Superlntendent who will follow the same procedure as out11ned

in the ‘Major Splll Contlngency Plan,'

- 5. Notlfy "Wlld Well Control" spec1allsts and apprlse

them of the problem.

Red Adair Company, - Inc.
Houston, Texas

(713) '526-4717
© (713) 562-1602

6. Construct sumps or dikes to contain fluid flow

- if necessary. .

7. ~Attemp£ to control'well with,rié;personnel.“

-37-.
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8. Attempt to remove .any daméged wellhead facility

- or blowout prevention equipment and install operable equiphent.

9, If contractor's personnel is unable to contain

flow, notify "wild Well Control" specielists.'-

10. Maintain an inspection of the drlllSlte for any :

, erosxon that could undermlne the rig. structure.

.11, Afterlthe'flow'has been contained, prepare to
return the area as nearly as possible to its orlglnal contour,

and reseed with approved vegetatlon.

“ Injuries
In the event of’injuries'tﬁat may occur, con-
nected with this operation, Getty Oil procedures will be
followed, with specific and‘iﬁmediate attention given to proper’

eir'énd/or transportation to a medical facility as required.

Refer to Emergency Phone Numbers, EmpergenEy
Personnel and Services.

Copies of aécident reports from'Getty 0il Compeny

and/or the- contractor employlng the 1njured 1nd1v1dua1 will be

ubmltted to- the Utah’ State Health Department and other organlza—

tions, as required.

'.;3§;e




- '~ e. spill Program and Contingency Plans

Introduction’

Roosevelt Hot Springs Prospect isvlocated approxi-
mateiy-l2 miles northeast of Milford, Utah, in a sparsely popu-
~lated, gently sloping area. The couhtry‘side'is'usedbfor cattle

grazing, watershed and for hunting.

Types of Potential_Spills in Geothermal
Drilling and Producing Operations °

Drllllng Flulds (Mud)

:hr' a ) : f. L These are a mixture of water, chemicals, ana
solid partlcles used in drllllng operatlons. Mud'ls pumped down .
the drill plpe, through the bit and carries drllled cu 'ugs to“
 the su;face. The cuttings are screened out’and the mudbrecirCu—'
lated. A small amount of mud is spilied into.the sump, along
hwithvwater used to wash down the rig floor, etc. - The sump is.
udesigned to be large eneugh tovcontain'ail_cuttinés, mud and
Qaterithatlwill'accumulate during.the'dfillihg 6f the well. The
sump is an earthen pit whose bottom is lined w1th Bentonlte to
» prevent any perculatlon.‘ The sump is p051tloned in such a manner
as to prevent floodlng from runoff water from a heavy ralnstorm.-
| Although the danger is sllght, a splll could occur -

by the sump overflow1ng, the wall breaklng or through fluld seep-

.

age. - Some mud_ls spllled ontq theharea 1mmed;ate1y round the well
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'boge'during normal drilling operations, but these volumes_afe
small. A spill could occur if_circulation were lost at a very

shallOW=depth and mud channeled back to the surface.
" Fuel 0il: .
Any spillage from fuel 0il delivery trucks, fuel

0il storage tanks or fuel lines would be extremely small.

Lubricating 0ils and Other Petroleum Products:

There is often some accumulatlon of lubrlcatlng.
. oil assoc1ated w1th statlonary englnes and machinery at the
drillsite. There may be_somelleakage from earth-mov;ng equ1p—

ment used to build the drillsites and access roads.

" Possible Water Quaiity Affects

.'Cbndenéate:orﬂDrilling Muds
1. Contanlnate water - p6551b1y making it
unsuitable for human or w11d11fe
:consumptlon

2. Possible detr1menta1 affect to flora
’ of area.

3. Increase turbldlty of water by partl-
'culates in £luid or by soil erosion.

Petroleum Products

1. Contaminate water..

2. Cover wildlife and plant life. .

N
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Plan for-Clean—up and Abatement

In the event of discharges of condensate, drill-

ing muds, petroleum products or const;hction‘debris, the overall

contingency plan for the Roosevelt Hot Springs Area, Beaver,

Utah, is as follows:

1. The person responsible for'the\operation will

make an immediate 1nvestlgat10n, -then call the Getty 011 Drill-
ing Supervzsor and advise him of Splll. " The Getty 0il Drllllng_
'Superv1sor w111 in turn, call out heavy equi?ment,vregulate
.fleld qperatlons, or do other work as applicabie for eentrol and
. clean-up of spill. If spill is’sﬁall’(i.e., less than 250

v>gallons) and easily containable without endangering watershed;

Getty_oil,Drilling.Supervisor will direct and éupe:viseic0mplete‘

clean-up and return, to normalaoperations;

2. If Splll is larger than 250 gallons, or is

" not ea511y contalned,_or endangers or has entered watershed

Getty Qll Drllllng Supervisor will proceed to take.necessary

action te'curtail, contain and cleageup}spill, and notify per-

lsonnellas follows: | . . ' '
a. Call out heavy equlpment, regulatev
- field productlon, etc.

b. Call for contract vacuum trucks or .
water pump trucks.. .

c. Call Dr1111ng Superlhtendent and
. _advxse of spill. . ,

. ‘Jack B. Rogers Office- (805) 399 2961
o Home: (805) ‘832- 6878

;41_
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- - o d. Local residence phon€ number
’ will be furnished after field
operations begin:

The Drilling Superintendent Will:
1. Brief his immediate supervisor on the

situation and course of action under way.. SR

M. Lloyd Smith Office: (805) 399-2951
: . . Home: ~ (805) 871-6975

2. Notify the following ageneiesgor regulatory
bodies as sobnlas practical, and work. closely with them in all

phases of operations:

Unlted States Geologlcal Survey
District Geothermal Supervisor
"Room 442, Fost Office Bldg.
Salt Lake City, Utah

office: (801) 524-5245
Res.: (80;) 532-2642

Bureau of Land Management
District Manager
" Department of the Interlor
1579 No. Main
- 'Cedar City, Utah

(801) 585ﬂ2401,

Department of Natural Resources
Division of Water nghts
State Engineer
| 442 State Capital
Salt Lake Clty, Utah

(801) 328- 6071'
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United States Geological Survey

. Conservation Division - Western Reglon Area
Geothermal Supervisor '
2465 East Bayshore

‘Suite 400 - Second Floor

.Palo Alto, California 94303 .

(415) 323-8111,‘1945 '
' Utah State Fish ‘and Game Department
Regional Office B

622 North Main
Cedar City, Utah

(801) 586 6803

Any llvestock owners or landowners, 1f
spill affects stock or property.

Spec1f1c Procedures (1f Splll is larger than- 250 gallons)

cal time.

For Drllllng Mud:

a. Repair sump or contain w1th dikes.

b. Haul pumpable *iquid to another
" sump or to an. approved dlsposal
site and bury.

* For Petroleum Products:

"a. Contain spill with available
manpower. . :

'b. Use absorbents and dispose of .
same in county-approved area.

Have 50prceAqf_spi11‘repaired at earliest practi-
.- . .

.Continue working crews, equipment and vacuum trucks

on clean-up until all concerned agencies are satisfied. -

-43-
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¥ . . N N

. Plan for Clean-up and Abatement'(cdntinued)

3. F1eld Personnel Respon51ble for carrying out i_f

Overall Contlngency Plan:

a. Drilling'Contractor Tool Pusher

b.- Getty 0il. Company Drllllng
Superv1sor

c. Getty 0il Company Exploratlon
Field Supervisor

. d. Getty 0il Company Dr1111ng
Superlntendent

: _ . e. Out51de contractors for crews
S _ o e and equipment:

AAA Welding, Inc. (801) 387-2442.

Del Mar :

Constructlon Co._ (801) 387-2202
Howard . . , _
'Constructlon Co. (801) 676-2312

£, Other.available'trucking and
construction firms in the
area, as required:

. -44-



Confirmation of Telephone
Notification to Agencies
and Requlatory Bodies

Telephone notification shall be confirmed by
“the Drilling‘Superintendent in writing within two (2) weeks

of telephone notification, containing:

a. Reason for dischargé-or spillage
b. Duration and volume of discharge
c. Steps taken to correct problem -

4. ‘Steps taken to prevent‘re-QCCurrence':
~of problem ' ' '

* XI. RESERVOIR DATA, PRESSURE AND TEMPERATURE REPORTS

A record of the formations encountered, the thickness,

lithblogid chéracteristics and .recorded temperétures, will be

a part of the data—gatherinéfproceés_along with the initial
reéults'ofuteéting.' Ail preséure data will be fecoraed}
inclﬁding the stéamwatgf rétib, Surféce pressures and tempé;a-u
turés.- This déta, along with the quantity and quality of the ~
steém_éndbeffluent“from thé,we;l béré, will be réporfea immedi;
‘ately.té the Sﬁpérviso; within thirty'(;O) days'aﬁtef a.well is,
tcoméieéédL The Area Geéthermal Supervisor ﬁill bé notified of
_any ceﬁenting'orftesting operatiéns'iﬁ ample time to,Qitness |

- proposed operations, if he so desires. .

-4 5-
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XII. DATA GATHERING PROGRAM

A‘program of data gathering will begin with tne
apprbval of the Plan of_Operations,to-sample_air, soil, wind
velocities,idirections, water qualities,,known'temperature
gradient mell data, and noise levele. Sound levels will not
exceed .the required‘65 dbg?imits,'except_in‘case of an emer- _

.gency or_with the express bermission from the Geothermal Super-
visor. Getty Oll Companyﬁpersonnel will'contact'environmental
governmental agencies and the Supervisor for assistance in

implementing a program;whicn will be designed to comply withl

regulations and to.carry out an on—going, datafgathering<process“i

acceptable to all parties.

- XITIT. ' ABANDONMENT PROGRAM-

After drilling and testing"operations are concluded
at the Getty 011 Company's "USL" #52-21, and the well should
prove uneconomically fea51ble to complete, a detailed Abandon-

ment Program, in accordance with CFR $#270.45, w1ll be 1n1t1ated

Any plan or program of abandonment will have demonstrated to the -

satlsfact;on of the Geothermal Area Superv1sor that the well.
lacks'productive capacity; and'should be“abandoned;’ Only tnen,
_w1th wrltten consent from the Superv1sor, will, the Abandonment

Program be completed o e
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,Géfty.Oil'Company
Geothermal Operations

" ATTACHMENTS

Bakersfield, California

May 20, 1977
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‘USL U

ExHiBIT "A"
JUSGS Adamsvitle Quad
585:

—

27391
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- Getty Qil Company

-Lexprorarion perarTuENT WESTERN E &P DiviISION

. | AREA Roosevelt Hot Sbrin_qs .
COUNTY. Beaver County, U_'oh

DESCRIPTION. Existing -Roads; New Access Roads
- 8 Well Sites :

@ Locations =~ .

ma-ecEusting Rodds 8 Troils

3cexNew Propoied Access Roods

DATE : TSCALE :2000"
BY w A SHAW TINTERVAL -

. REVISED
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QO 209 -0

RATED DEPTH CAPACITY 12,000 FEET

MAST:

SUBSTRUCTURE ;-

SUBSTRUCTURE 1IEIGHT: .
GROUND TO ROTARY BEAM:

" DRAWWORKS: .

AUXILIARY BRAKE:

POWER’ DRIVE:

* ENGINES:

- MUD PUNPS:

DESANDER:

MUD TANK:

“ WATER STORAGE:

GENERATORS :

. ROTARY TABLE:

TRAVELING BLOCK:

CROKN BLOCK:
HOOK: B
'SWIVEL:

BL'O".\'OUL‘I: PREVENTERS: -

" SPECIAL TOOLS:.

* . Crown-o-Matic

'LOFFLAND BROTHERS COMPANY . EXHIBIT "C"

FOUR CORNERS DIVISION 3
" RIG &5

[ 4

Ideco - 112' - 482,0007 Gross Nominal Capacity
358,000 -Hook Load w/ 10 Lines

Ideco 27ST - 350,000¢ Casing Capacity -
300,000# Set BRack Capacity

20!
17' 1" .
Ideco Hydrair H-1000, Single Drum
Parkersburg 22" Hydramatic
2 - Allison. TC-955 Torque Converters
2 - Allison TG-602 Torquematic Transmissions
3 speeds forward, 1 reverse
2 - General Motors 12V-71N - 434 Int. HP € 1800 RPM -

Emsco D-500 Driven by Caterpillar 379 TA -
Emsc¢o D-500 Driven by Caterpillar 397 TA -

Sanvﬁngelo - 3 Cone

1 - S00 Barrel Capaéi;y
1 - 500 Barrel Cépacity
2 - 150°KW AC
'Ideco 23"

.Unit Rig 438A - 200 Ton

‘Ideco - 1 1/8" - 6 Sheave - Crossover Type

Web Wilson® =

Gray Model B-44

.Shokﬁ oﬁvAttached'Drawing‘
Tong TorQuc»Gadge | AQtoﬁntié Driller

Two way Radio

June, 1975

Rate of Penctration Recorder
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Getty Oil Company !
EXPLORATION DEPARTNERT . WESTERY €47 C1vISION
- AREA. ROOSEVELT HOT SPRINGS
| countr:. BEAVER ; UTAH )
DESCRIPTION: CHOKE MANIFOLD FOR N

GEOTHERMAL DRILLING _
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EXHIBIT"E"
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SPACER SPOOL -

3”5 600 VALVE

20" S 600 GK HYDRIL

'ANNULAR PREVENTER

20" 'S 600 SINGLE GATE

120" 5 600 SINGLE GATE

20"'S 600 CASING HEAD

20" CONDUCTOR

Getty 0|I Company

‘fmogmoq DEFARTNENT : T OGESTERN EUP omswn
. B . AREA ROOSEVELT HOT SPRINGS -
e ' GEOTHERMAL WELL
: .. ) ofscmpnon B.0.P.E. STACK FOR
. B ' DRILLING *uoo - 800
THRU 20" CASING
' B.O. P.‘_E. CATE 3-13-77 _E':-f_:‘f‘-c-‘~I“j'"'{
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12" $ 600 X 12”5900 SPACER SPOOL

12"$ 600 CASING HEAD -
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; 13 3/8" CASING - EXPLORATION DEPOTNENT WESTEN €45 sy
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g ' Yok .. GEOTHERMAL WELL {
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- UNITED STATES .
DEPARTMENT OF THE INTERIOR . | o k.

. GEOLOGICAL SURVEY S -k
Area Geothermal Supervisor's Office - : 9

Conservation Division, MS 92.
345 Middlefield Road

1%+ Memlo Park, CA 94025 . CJUN -2 ST
oL o U IR SN AV ey
b ; ' ‘ B PR S e
- X ‘ . ' . . ' ’ r a0y
“Memorandum - S | v » :JLG% SIS
To: N INTERESTED PARTIES AT L i IR
Aotl“g ' Ul Fz: e e i
t e . . i{s
From: Area Geothermal Supervisor IR ORE & B 3

. Sﬁbjecﬁr Plan of Operation, Republic Geoﬁhermal; Inc., Federal Lease
'y<~32256, Thermo Hot Springs KGRA, Beaver County, Utah'

Republic Geothermal, Inc. has submltted a Plan of Operatlon “(copy - ) :

_attached) pursuant to 30 CFR 270.34, to drill three 10,000'+ geother—' : ' R
mal resources exploratory wells and three,fluld ‘disposal wells on -Fed- o '
eral, Lease U-27391, within the Thermo Hot Springs. KGRA, Beaver County,
. Utah. : ' ’ ‘

Coincidentally. Getty 0il Company has submitted a Plan of Operation to
drill eight 7500 + geothermal exploratory wells on Federal Lease. U-27391
within the Roosevelt Hot Springs KGRA, Beaver County, Utah. A copy of
Getty' s»plan‘was sent to 1nterested parties under separate cover. .

Interested partles .are invited hereby, to participate in an on-site
field inspection of the proposed access roads and well locatlons under
the Getty Oil Company Plan of Operatlon scheduled for June 22, 1977.

The inspection party- will oepart from the Hong Kong Cafe, Milford, Utah,
at 8:30 a.m. for Roosevelt Hot Springs KGRA. Mr. Ken Bull, District
Geothermal Supervisor, Salt Lake City, Utah (tel: (801) 524- 5245,

FTS:_ 588 5245) will be the field 1nspectlon coordlnator.

The 1nspect10n party will return to Mllford Utah for lunch and depart-
immediately thereafter to ‘inspect the proposed ‘access roads and well
. locations pursuant to Republic Geothermal Inc.'s. Plan of Operatlon, TFed-
- eral Lease U-32256, located"in the Thermo area, Escalante Desert, approx1-
"~ mately 20 mlles southwest. of Milford, Utah. Any questions interested . .
. parties may have in regard to these- 1nspectlons and proposed actlons_ . Sy
o should be addrebsed to Mr.. Bull : :

ﬂuif;tﬁAn vnv;ronmental Analy51s(EA#83)will be” prepared by the "office of the LT e
" " 'Area Coothormal Supervisor for the Republic Geothermal, Inc. Plan of
Operation, and also (EA#82) for the Getty 0il Company Plan of'Opcration,
All comments concernlng these Plans of Operatlon, in order to: be con-
31dered. must be received no 1ate1 than July 8, 1977, by

P R e e e o e D s SR T o T T e ey



Area Geothermal Supervisor
' .USGS, Conservation Division
. 345 Middlefield Road MS 92
"Menlo Park, California 94025
-ﬂTel- 415 323- 8111 Ext 2848 (FTS 467 2848)

We urge you to send wrltten commentary and w111 apprec1ato hearlng
from you even if you ‘are of the opinion that the existing regulations,
lease terms, and -operational orders’ provide adequate env1ronmental o

- protection. Further, we -solicit.your comments and suggestlons on the
proposed actlons even though-you may not be ‘able to ‘participate in the
 field 1nspect10ns. All comments will be glven serious consideration in
the preparation of the env1ronmenta1 analyses and any subsequent con-

- ditions of approval thereafter.

The Area Geothermal Superv1sor s Office will not send draft Environ-
,mental Analyses (EA#82, EA#83) to 1nterested parties for review for ‘the
proposed actions. Certain parties however,'such as the surface managing
agency, the lessee, GEAP, ‘and” USFWS will receive a copy of the completed -
EA#82 and EA#83. Other interested parties will not:receive a copy of the
:final EA's unless such parties comment on the proposed actions in writing
or request a copy-of the partlcular EA pursuant. to the Freedom of Infor—

mation Act. Copies of Env1ronmental Analyses are available for- inspection.

during normal business hours at the Area Geothermal Supervisor’'s Office,
the appropriate District Geothermal Supervisor's Offlce, and - the appro—»
’prlate BLI' DlStrlCt Manage1 s Office. .
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- S INTERESTED PARTIES

" Republic Geothermal,

Inc.

Env1ronmenta1 Analysis #83

Plan of Operation:

6-10,000" + wells (3»prod., 3 1nj )

. _ Federal Lease U-32256
Thermo Hot Sprlngs KGRA, Escalante Desert
Beaver County, Utah

DiétriEE‘Céchefmai”SHEerVisor'.' o

'USGS-Conservation Division .

- Post Office Bldg., Rm. 443

+ 350 S. Main Street

. 'salt-Lake City, Utah. 84101
FTS: 588-5245 (B801-524-5245)

' Conservation Manager, Central Region
‘USGS-Cons ervatlon Division MS 609"
. Environmental Staff (Don lebey)
~ Box 25046
" Denver..Federal Center .
: Denver, Colorado 80225 .
" FTS: 234 2855 (303 -234- 2855)

'Offlce of the Area. Geologlst
.USGS~-Conservation D1v1510n
Attn: Dan Jobin

;‘Bldg 25, Rm. 1322

- Denver Federal Center _

- Denver, Colorado 80225 ,
e¢ FTS: 234- 4435 (303 =234~ 4435)

g DOnald Alvord 'District Geologist
. USGs-Conservation DlVlSlon\‘
' Federal Bldg., Rm. 8422
125 S. State Street -
" Salt Lake City, Utah 84138
.FTS: 588-5643 (301-524- 3643)

' District Manager

Cedar City District Office
. Bureau of Land Management
"~ P, 0. Box.729 )
Cedar City, Utah 84720
L(801:586-2401) e :

'hBuxcuu of Land Managcment
“Attn: ‘Lanny Ream
P. O. BOx 729 ’

_ Cedar City,” Utah- 84720 .
. (801-586-~ 2458)

_Salt Lake City, Utah
. FTS: 588-5637

-1BeaVLL River Resource Area Offlce e

State Dlrector
Bureau of Land Management
University Club Bulldlng

~. 136 'E. South Temple .

P. 0. Box 11505 ,
Salt Lake City, Utah 84111
FTS:" 588-5311 (801-52445311) :

Mr. Max Crlttenden, Chalrman

' Geothermal Environmental Adv1sory Danel.'

U. s. Geologlcal Survey

345 Middlefield R4., MS_?S,
Menlo Park, Callfornla 194025
FTS 467- 2317

U. S: Fish & Wlldllfe Serv1ce

Regional Director, Region 6
Attn: . Hal Boeker

- Denver Federal Ceiter .
-P. 0. Box 25486

80225
(303-234-2209)

Denver, Colorado
FTS: 234-2209

U. S. Fish & Wildlife Service
Area Office

Attn: Lewis- Rlchardsonv"
Federal Building - '
125'S. State Street.

+84138
(801 524 5637)

U. S. Fish & W1ld11fe Serv1ce'
Division of Ecologlcal SGIVlCGS
Attn: Felix Smlth .

2800 Cottage Way, Room E- 2720
Sacramento, California 95825
FTS; 468—4657 '(916—484 4657)»

‘U, S. ERDA, Nevada Operatlons Offlcc
© Attn:
P. O. Box 14100

John 0. Cummlnge

Las" Vegas, Nevada - 89114. ‘ ‘
FTS: - 598-3591 (702-734-3591)

(415 323 8111, Ext 2317)=




' ‘ INTERESTED PARTIES - EAﬁe3 véj
‘U- S. ERDA , . Senator Orrin Hatch Q
bDivision of Geothcrmal Energy, 3rd Ploor Federal -Building, Rm, 5430 &
“Attn: " Bert Barnes/Ron Loose o 125 S. State Street- . » . b
" Mission Team Leader, Southwest A Salt Lake City, Utah 84138 3'
20 Massachusetts Avenue NW - = - - ~ FTS: 588-4380 (801-524-43830) i
~Washington, D.C. 20545 . : IR o L |
FTS: 376-4902 (202-376-4902) . .  Representative Dan Marriott g
o e R ”-ﬂFederal'Building,»Room-23ilA‘~ £
‘0. 'S. Forest Service ° : B 125 South State Street: L
‘Attn: Ralph S. Rawlinson ' . . salt Lake City, Utah 84138 i
500.S. Main Street - ‘ FTS: 588-4394 (801 524- 4394) £,
:Cedar -City, Utah . 84720 _ o e -
(801—586—2461) : o - Representative -Dan Marrlott.
D o " % Jula Rose DeMille . : %
U. s. Forest Servxce B ' _ P. O. Box 667 - - . : o b
3;Forest Ranger ‘ L ’ - Cedar: Clty, Utah . 84720 ' ] - R R T
. Attn:; Floyd Bartlett - - o (801 586- 2451) o ‘ R S
. Beaver, Utah 84713 k ' 4 : ‘ o : s
.(801 438 2372) : . T ~ Utah State Planning Commission g
o S - Attn: ‘Dave Conine
Federal Energy Admlnlstratlon o . ‘Room 118 State CapitOI‘Bldg
- Attn: Charles E. Denton " . . - salt Lake City, Utah 84114 =~ = - g
') . Post Office Bldg., Rm. 464 = (301 533-6491) S o Ef:
..350 S. Main Street - i . : R o ‘ ’f‘
-Salt Lake City, Utah 84101 - Utah Water Resources Division RS
JFTS:~_588 -4108 (801 -524- 4108).' , : Attn: Brice Montgomery, Geologist 2
' A ' ‘ Room 435 State Capitol Bldg.: S
‘Env1ronmental Protection Agency o ' Salt'LakeuCity,'Utah_-84114"' 5§._
 Regional Office, Region'8 . =~ ° . “(801-533-5401) ‘ R
Attn: Jon Herrmann ‘ T . o
1860 Lincoln Street - - ‘ Utah Natural Resources Departrent 1f’
Denver, Colorado 80203 : T © Attn: Clifford Colling , N
CPTS: 327-5914 - (303-327-5914) " Room 438 State Capitol Bldg. by
. | o : | salt Lake City, Utah 84114 . . .
‘Environmental,P:otection,Agency~ . . (801 533~ 5356) » P
" Las Vegas Office ‘ : _ - ‘ R
Attn:  Don Gillmoxre . . .- . Utah Water. Rights Division . - S CeE
P. 0. Box 15027 . . ~ 'Attn: Dee Hansen, State Englneer , S
Las Vegas,.Nevada '89114 Lo Room 442 State Capitol Bldg. ' . LE
FTS: 595-2969, Ext. 241 (702-736-2969) salt Lake City, Utah. 84114 -~ R A
S 2 (801-533-6071) . - R 1 £
Senator Jake ‘Garn - : S S S B Lo
: _Fedelal Bulldlng,,Rm 4227 S Mr, Cleon B{ Feight o
. 125's. State Street . - .+ state of Utah
Salt Lake City, Utah. 84138 = - ‘,Inaustrial Commiqsion S
. FTS: 588ﬂ5933 (801 524 5933) ;;WM,,,Q .. 350 East Fifth South = .. ... ..cieo e
R ?if*,iﬂT}?f'dj“»., e SET S Y galt LaKe City, Utah 84111 o
o Co ' T (801-533-6411) :

S AT e




Utah Division of Health

Env1ronmenta1 Health Service Branch
- Attn:  Lynn. Thatcher, Dlrector

44 Medical Drive
Salt Lake City, Utah 84113
(801-533- 6121) ‘

.~ Utah 0il, Gas & Mlnlng D1v151on T
" "Attn: Patrick Driscoll : .-
" Chief, Petroleum Engineer . :
1588 West North Temple
. Salt Lake Clty, Utah 84116 >
 (801-533-5771) -

Utah Wildlife Resources Division.
" .Attn: Earl .Sparks. ‘

1596 West North Temple

Ssalt Lake City,; Utah: 84116
(801 533- 9333)

Utah Geolog1ca1 and Mlneral Survey
~ Attn: Dan Mc Millan-
“USGS Bu1ld1ng, Unlver51ty of ‘Utah
Salt Lake City, Utah 184112

(801 581 6831) - ‘ '

Dr. Richard E: Turley
.State. Science Adv1sor'
3008 MEB
University of Utah :
Salt Lake City, Utah. 84112
(801-581-6479) )

4Un1vcr51ty of - Utah
‘Bureau of Economic & Business Research

‘Mrs. Ronda W. Brlnkerhoff Research Analy.

.Room 401
"Salt Lake Clty, Utah 84112

'-Beaver County Plannlng Council
Attn: Russell Mayer, Chalrnan
P, O. Box 811

Mllford Utah " 84751
‘-48014387-2636)

ncavcr County New
‘P. 0. Box 368

Milford, Utah 84751
(801-387-2881)

INTERESTED PARTIES - EA{S3
. I .

" Val Finlayson

Director of Research .

, Utah Power & Light Co.

1407 West North Temple
Salt Lake Clty, Utah 84110
(801 350 3722)

\“City of Bountiful Light & Uower._
~Attn: W. Berry Hutchings. '

198 south '200. West
Bountlful Utah 84010
(801- -295- -9496)

Getty Oil Company
Attn: Wayne Shaw
‘P. 0. Box 5237

A Bakersfleld california 93308

(805 399-2961)

Callfornla Energy Company, Inc.v .

‘Attn: Mr Paul Storm

Wells Fargo Bldg ; Suite 300
'200 B Street .

Santa Rosa, Callfornla 95401-
(707-526-1000) '

Cheyrcn UsA, Inc.
‘Attn: Mr. J. G. Turner
P. 0. Box 3722 '

San Franc1sco, Callfornla 94ll9e
_(415 -894-2726)

vExxon Company

‘Attn: ‘James H. Hafenbrack

. P. O. Box 120

Denver, Colorado ‘80201

-'Geothermal Power Corporation’

Attn: Frank G. Metcalfe
1127 Grant Avenue, Sulte ©

-P. O. Box 1186

Novato, Callfornla 94947 -

(415 897 7833)

.'Geothermu\
: PSPPI R Y A= = LTINS | o James B.' Koenlg
*ioUAttne N Eo “hed" WllSOﬂ 1) 8 Mendocino Avenue.
' o Berkeley, California 94707

(415-524-9242).
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‘- Oakland Californla

. Reno, Nevada

Republlc Geothermal,

New?York‘ N.Y..

‘Mr.

JINTERESTED PARTIES - EAf 83

Gulf Mineral ResqdrceS'Co,
Attn: Mr. E. W. Westrick

‘.Exploration_Deparﬁment
© 1720 South Bellaire Street

Denver, Colorado U80222-
(303 758 1700)

Hydro Search Inc.
Attn: Mario L. Dav1s
333 Flint Street
89501
(702-322-4172)

rPhillips'Petfoleum Company
-Attn: R. L

. Wright

Py O. Box 752

Del Mar, California 92014
(714 ~755-0131)

Inc.
Attn: Dwight Carey

P. O. Box 3388

Santa Fe Springs, Callfornla
(213-945-3661)

90670

.Sunoco Energy Development Co.
. Attn:

E. R. Sausser
12700 Park Central Pl.,
Dallas, Texas . 75251
(214-744-4300)

Suité 1500

Union 0il Company

Attn: Don Ash :
1250 Coddingtown Center
P. O. Box 6854 .

Santa Rosa, California
(707-542-9543)

95406

Samuel M. Eisenstat
Eisenstat & Gottesman, P. C.
400 Park Avenue ,

10022

‘Clyde E kuhn L
2207 Carroll Strect, Apt 3

94606 L e T LY,

 bcc:

.Chron : '
Subject: 1760 U-32256 (PQO
o " Folder EA#83 w/a
ENG w/a '

ENV EA#83. w/a

BAB ' (2) wo/a

L BABoudreau/ew/6/1/77 T T e

(415- 451.3714) Jb/aen/6/2/71
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L . | 11823 EAST SLAUSON AVENUE. SUITE ONE
; . BANTA FE SPRINGS. CALIFORNIA 00670

. "ﬂMOTHY M.EVANS L w
Ch e oY wice PRESIDENT LAND - ST

May 27, 1977

r

. Area Geothermal Supervisor
" . United States Geological Survey

PR R T SRS O T - R R

. ) 345 Middlefield Road ‘ ;
. : -Menlo Park, California -94205 §
" Attention: Mr. Barry Boudreau s
‘R - Lease No. U-32256 éé
) Dear Mr. Boudreau~
Enclosed please flnd our Plan of Operatlon (Plan of
. Exploration- Drllllng), in triplicate, for the above-referenced.
. . - leuse, -pursuant to 30 CFR 270.34 of the Rules and Regulatlons
: for geothermal resource operations.
] In Lhe interest of expediency, we are submlttlng this
i 1nformatlon to vou at this time to hasten the initiation of -
. the environmental review process. In the near future we
will submit Form 9-331C and supplemental information. for
each of the proposed wells; with this Plan of Operation we
7 have enclosed the procedure for a typical well drllllng oper-
. atlon at Escalante Valley. :
Please contact me . if you have any auestlons or 1f our_‘
office .can be of any assistance.
Respectfully,
: L e ”1/ ;
x :
_ TME:TIN:dej - . i
. Enclosures., -Exhibit B o : S : i .
} Exhibit A, .map, under - ' : e ‘ ”’ , H‘.‘{“m;;g
el ey B .--H”’SQparate cover i Fn R H‘. R P i S DA “ﬁ
o : S - ‘ - \ '(7/ &
S A - MAY 3119 :
: T A L . AREA GEDIHL AL SUELRVISCR'S 07 . :
CUNSERVATIGH DIVISION ’ .3
. 1.8, GFOLOGICAL SURYLY Sy
k HENLO PARK, CALIFURNIA }‘E
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PROPOSED PLAN OF OPERATION

“*" PLAN OF EXPLORATION-DRILLING
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Republic Geothermal, Inc.

. - - 11823 East Slauson Avenue, Suite One
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Proposed drllllng of three exploratory resource wells and‘
up to- three 1njectlon wells..
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PROPOSED PLAN OF OPERATION

'UNITED STATES GEOTHERMAL LEASE

foiSeriél'Numher ﬂ32256'

Pursuant to Title 30, Chapter II, Section 270:.34 of the .

" Rules and Regulatlons for Geothermal Resources Operations,
'Republic: Geothermal Inc. submits the following plan of

operatlon

Republlc Geothermal Inc. proposes to’drill three deep

_ exploratory resource wells and up to three potential

temporary injection wells. One exploratory well and one
injection well will be located at each site. One or both of
the wells at each pad will be dlrectlonally drilled.

Republ;c plans to first drill the exploratory well. If there
is an indication of success, initial testing will be flowed
into the storage'ba51n up to capacity. If success is further
indicated, Republic intends to drill an offset well for

-Ttemporary injection’ purposes on the same pad as each explor-

atory well.

It is not anticipated -that Republic will drill all three
potential 1n]ectlon wells. Republic is requesting. approval
of the three locations to allow flexibility of siting.
Republic may only drill one temporary 1njectloﬂ well and
connect other wells to the injection well via pipelines. In-
the latter event a Supplemental Plan of Operation will be
flled.«' : ‘ . B

The locatlons of the three deep exploratory. resource wells

are as follows:

57—29 ' A3280f E, 4030' S-from NW corner, Section 29,
: T30S, R1l2W, Salt Lake B&M. ) ‘

71-29  4450' W, 150' S from NW corner, Section 29,
T30S, R12W, Salt Lake B&M. . o ’

88-30 '~ '500'.W, 4780' S from NW.corner, Section .29,
o TBOS R12W Salt Ldke B&M. '

Any potentlal 1njectlon well wlll be located 50"from:the5

' correspondlnq exploratory well.
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1.

. Source of Water:

Exhibits::

a. Exhibit A

Attached hereto. please find our Dwg. 'No.<289—14,
whlch is a map show1ng the follow1ng

f'j“;ﬁﬁlil) iThe proposed locatlon of each well 1nclud1ng

a layout 9h0w1ng the position of the mud tan\s,
reserve pits, p pe, racks, etc.

(2)‘»Exlst1ng access and lateral roads;

(3) Topographic features of the land’ and the'A
" drainage patterns. E

Exhibit A was compiled from-a 7.5 mlnute serles USGS

quadrangle map, (Lund 4 NW).
b.  Exhibit B

Attached hereto please find Exhlblt B Procedure
to Dbrill’ Typlcal Escalante Valley Well -

~

' In accordance with Section 270.34(c)., please be

advised that it is our intent to obtain water for
operations from outside sources. Water will be
trucked to the drilling site. ' : ’ :

Road Building-Material-

No road building materlaT will be obtalned from federal .

" lands. If road building material such as gravel is

needed it will be trucked from out31de commerc1al
sources. <

Flu1d Dlscharge°

:The geothermal fluid dlscharge from the first well

testing will be stored in a steel tank or in a storage

‘basin lined with a mix of. ‘compacted. natlve 5011 and

bentonlte.

'ASvprev1ously discussed, if success is indicated from
“.initial well tests, a potential" temporary 1njectlon-
'vell w111 be drilled. ‘ , .

The well(s) would be uaed for further temporary waste

disposal until such time when and if full fleld devclop—p

méent commences
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Any. rclnjectlon w1ll take place at a depth sufficient _
to prevent contact of the: effluent w1th .the fresh water
acqulfer. 

Drllllng Muds

"No- tox1c drllllng mud comoonents Wlll be used Drllllng

muds will be stored in a lined storage ‘basin and later

‘either neutralized and spread on the surface of existing =

roads or. trucked out of the area to a Class-1 dump.
Republic favors the former method of disposal.

Solid Waste:

‘The area will be kept clean, and all human wastes

stored in temporary facilities. All solid waste will
be removed'and.tranSported_to a proper dump.

-Environmeﬁtal Protection?

The follow1ng measures w1ll be taken for protectlon of
the env1ronment

a. Fire

a(l) All local state and federal fire protection
- standards applicable to Républic's act1v1t1es
-w1ll be observed.

(2) Vegetation on the drill sites is sparse and
' will be cleared to the c¢xtent needed for
proper operation. Smoking will be allowed
i only in de51gnated areas.

(3)‘ Exhaust stacks'from all engines in service .
" will be equipped with flame arresters or a
built-in water cooled_exhaust._

(4) Water and fire eXtinguishersvwill‘be available
- at each site in the unlikely event that a-
fire should occur.:

b. ‘Soil'Eroeion

;;nBest efforts w1ll be made to minimize the envi-

““onmental impact of pad constructlon and road
“improvement upon the' area. To the extent poaalble
only existing roads and trails will be used.
Because the topography is essentlally level: and
ralnfall is very sparse, 'so0il er051on is expched
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to be minimal. Best efforts will be made to minimize
dlsturbance of percnnlal woody vegetation, and

when vegetatlon is removed from the area, best
efforts will be used to return the site promptly.

: to its natural condltlon upon comoletlon of the
"H%{."*:w-%$~~operatlon.- y : AT S

c. - Pollutlon of Lhe SurFace a“d Groundwater

'There is no surface water in the area, ‘and all
requirements.- of the .United States Geological - : :
Survey and the Utah Department of Public Health . o
will be followed to insure that groundwaters are '
not contaminated. ' ' ‘ '

PR

. d.  Fish and'Wildlife

There are no fish . in the area. There will be some

| _ : unavoidable dislocation of wildlife in the area due
b " to loss of habitat. Since the sites will be restored'
; .. - ... to their normal condition. upon completion of the N X
. o ' , operations, however, loss of habitat will most likely - o
‘ SRR : ' be short-term only. Furthermore, disturbance of
L ‘ natural soil and vegetation will be kept to a mlnlmum
Unattended Storage basins will be fenced with
three-strand wire to keep out wildlife and llVG:LOCn.
‘N01se w1ll be controlled as. dlscussed below.

-~ e

L oesdelin v e e

e: Noise and Alr'Quallty

Noise levels will be maintained within guioolines
specified by Federal Occupatlonal Safety and: ,
‘Health Act. Standards, and rcquirements of the Unlted o
States Geological Survey. Rig engines and compressors
will be equipped with muffling devices.  Air dquality
will comply with local air pollution control standardb.

-

i BEENEA N T B .
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b R f. Hazards . to Publlc Health and:: Safetx

fence or stored on non- federal lands when not is use. ..
Supervrsory personnel will be on the site at all times
" during the .course of operations. All state and’ redtral
roqurrements for casxng and blowout prcventlou will be

_‘-_;followed.“w”

21

\ i ’ All equlpment will be secured within a chain llnm
|
|
|
|

T g;d‘4Scctlon 270. 34(1),(3) and (k) - . d ‘ - - E

. . ‘Republic is prepared to submit, upon notification to ¥
i ' do so, any.further information not included herein . T
' ' -u'whlch thc Superv1oor may rcqulre. Repub]lo is also . ;

e
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prepared to carry out provisions for monitoring
deemed necessary by the Supervisor to insure
'compllance with the requlations and to part3c1pate
in the ‘collection of data concornlng the existing
4 air and water quality, noise, seismic and land
ren 1o v gsubsidence activities,” and ecological systems. of
* <. : the subject lands for a period of one year prior
to submission of a plan for production. .

ﬂEmerqency ContingenCy Plan

If a well control problem: (1n ‘this case, ~the well bIOW1ng
steam, hot water, or other well effluent with loss of means
to .shut 'in or divert the flow),_or any other emergency

- develops or is determined to be impending, appropriate

control procedures will be initiated. The specific: procedures
will vary greatly depending on the nature of the problem

The follow1ng measures will be taken

1. if any ‘injuries have occurred, ,arrangements w1ll be

made to care for the 1njured party(les)
‘Mllford Valley Memorlal Hoepltal
. 451 North Main-
- Mllford,‘Utah.84751

First aid supplies will be available at the site.-

2. . If there is a.threat to local re51dents, the Sheriff.
and/or Police Department w1ll be notlfled ‘as soon as
.p0551ble.’
Beaver County Sherlff s Department
40 S. 100 E. :
' _Beaver,.Utah 94713
(801)‘438—2862
Mllford Police Department
(801) 387-2251
3.  The Vice Pre51dent Productidn, Wlll be’ advised and

consultod as soon as practlcablc.

"TVQI-James Barkman ' AR
" Vice Presxdent Productlon
11823 E. Slauson, Suite One o
‘Santa Fe Springs, California 90670
-{(213) 945-3661 : S
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4. Field superv1sory pcrsonnel will contact the Senior
Drilling Engineer and consult with him as to any further
or supplemental_stepg which may be,neceasary or adv1sab1e.

. Thomas A. Turner
LT s+ .'Sr. Drilling Engineer .
. wo-wee o+ 011823 E. Slauson, Suite One N
Santa Fe Springs, California 90670
(213) 945-3661 E o

5. All prescribed’ Safety practices and procedures will be : o 1
followed All members of the drilling crew will perform

duties assigned for the specific purpose, following specified s
safety practices. ‘ ' '

6. Any spills that may have occurred will be contained. = : :

7. A pump truck w1ll be in the V1c1n1ty, and earth moving -

rf . equipment may be obtained from local contractors, if-
L necessary.

o o . . Del Mar Construction Co.: Howard Constructlon Co - i
o - Milford, Utah 84715 = -~ 55 W. 200 N. | :

' (801) 387;2202 : : ~Panguitch, Utah 84759 »
v . (801) 676-2312

4
The Senlor Drllllng Englneer w1ll - 1“ A o 13

1. 'Brlef hlS 1mmed1ate supervisor (Vlce Pre51dent, ‘ :
Co Productlon) on the 51tuatlon and course of 1
action underway : o . - . - -

i

l

t

R

}' o . : James Barkman

!  Vice President, Production L -

i 11823 East Slauson Avenue, Suite One ‘ » :
\ Santa Fe Springs, California. 90670 . S
‘ (213) 945—3661 ' ~

| 2. Contact the follow1ng agencies. or regulatory
i : . bodies as soon as practlcable and in thc

| I follow1ng order: : S

|

‘United States Geological Survey - ,
e ‘ I Conservatlon -Division- Western Reqlon‘
T e 345 ‘Middlefield Road '
o e e e 5T Ménlo Paxk, Callfornla “94025
S (415) 323-8711 '




B
I
ll{ .
|

Burcau of Land Management
1579 North Main
_ Cedar City, Utah 84720 -
.(801) 586-2401 -7

“H.Department of Natural Resources
" State of Utah "
Division of Water Rights
442 State Capitol .
Salt Lake.City,_Utah__84ll4»
(801) 533—6071‘ ’

He. w1ll also nOLlfY as soon as poss1ble the follow1ng

~additional state and local. agenc1es

Soc1a1,Serv1ces Department - State‘of-Utah - Health Division

Air Pollution . . '> . Water Supply & Water Pollutlon
72 E. 400 s. v 72 E. 400 S. :
Salt Lake City, Utah = - . Salt Lake City, Utah.

(801) 533-6108 o (801) 533-6146

Beaver County Clerk
105  E. Center
Beaver, Utah -
(801) 438-2352

“United States “Fish and Wildlife
Service
125 South State .
Salt Lake City, Utah
(801) 524;5637,

Natural Resources Department'
State of Utah

Wildlife Resources Division:
1596 West North Temple

‘Salt Lake City, Utah

-(801) 533-9333" -
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. EXHIBIT B

; REPUBLIC GEOTHERMAL, INC.
g . Santa Fe Sprlngs, Callfornla
Generallzed Procedure to Drill ijlcal Escalante Valley hell
Sec. 29, T. 305 R.lZW., S.L.B. & M.
Escalante,Valley, Utah’
A production well scheduled to drill to + 10,000

(All measurements refer to K.B., approx1mately 13 5 feet above

- ground level and are true vertlcal depths)

- Total Depth

+ 10 000'-

Tubular Gbods'Required:

90' of 20" conductor pipe - ' '

1500' of 13-3/8" O.D., 54.5#% /ft 'K-55, buttress ca31ng
4700' of 8-5/8" 0.D., 32#/ft. K-55, buttress = . :
4200 of 6-5/8" O. D., 27.65%#/ft. K~-55. Liner to consist
of 200" of blank plpe and. 2200' slotted. S

I+ -+l +1+

Wellhead: =

13-3/8" S.0.W. x 12", 400# RTJ flange with two 2" flanged side
outlets and 400#, 1 2" master valve and flttlngs per attached
drawing. Side outlets to be .equipped with 2 2", 600# RF flanged
Hancock Gate valves each. . .

- Mud,Prqgram:_

From surface to T.D. use lightweight, low solids fresh water
clay base mud treated with.lignite for. temperature stability,
bicarbonate of soda for cement contamination, and bit lube  as-

. required. . Desanders and desilters to be run in order to keep

. .sand.below 1% and drilled solids as low as practical. A cooling
. . tower will be installed-in the mud system and the mud will be

punped throbgh this coollng tower when the mud return tcmptrature_-"

_exceeds 160°F (71 1°c>
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Pfocedure to Drill Typical Escalante Valley Well

Page 2
' S . . _ Fluid
. ( ‘Weight Viscosity - Loss
‘Depth o (1b/gal.) . - (Sec.) . {cc/30 min)
0-1500'° . 8.65-8.9 50 - 60 ~ No control.
i 1500726000' . ©78.7-9.0 . -7 . 55 260 . ... 10-15cc
. L (1500'/3500")
‘10 or less
(3500 /6000")
6000'-10,000" 8.8-9.2 . 60 - 70 10 or less
BOPE Requirements:

<
|
].

11500'/10,000' ~Install API class 3M (min) double hydraulic pipe
and blind ram.blow-out preventers on 13-3/8" casing and 12"
gate valve with 400u RTJ flanges on well-head per Fig. 2. Kelly

" . cock, stand plpe valve, and drill pipe float w111 be maintained

on’ floor.

A fill;up line will be installed above BOPE with a kill line .
below the BOPE fitted with a direct line to the mud pumps and
valve suitable for cementlng

,vadraulio4BOPm'control statlons-to be_eqd1ppeu'w1th dual controls,
- .one at the rig floor and one at least 50' from the wellhead

Accumulator capac1ty to be at least 80 gallons.

A blow—down line will be installed below the BOPB with two’
valves w1th one at the wellhead.

Mud»flow.llne'temperature and pit level will be monitored
continuously. A pit level warning device will be installed.

Directional Program.

;1500

Drlft w1ll be allowed w1th comblned angle or directional changes
‘of no greater than 5 /100' '

‘Maximum Deviation o Max1mum Closure

.InterVal-.'"'- - From Vertical -~ Distance
0 - 1s500' . .- . 4° 75!
=10,000" "0 0 TR TG LSRN e e T 1000

Procedure:

1.

2.

.Move in and rig=Up over 2O?Acohductor’set at 90fft.

Pick up Kelly and drill rat hole;ahd mouse hole.
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: Procedure to Drlll Typlcal Escalante hell
Page 3 -

3. ' Make up.17-1/2" bit and drill collars. Drill to 1500’ using
‘a fresh water and gel mud system as outllned in Mud Program

4. Pull out and run dual lnductlon log from 90" to 1500‘ Go
: _back in hole and condltlon for runnlng ca51ng '

1;“ 5. i:Run 13- 3/8" surface ca31ng to 1500'.

6. Center casing in. rotary. Make up cementlng assembly and
establlsh c1rculatlon. Cement casing.

7. Wait on cement, cut off 13-3/8" ca51ng and weld on a 13-~ 3/8"
slip-on wellhead with a 12" series 400 flange. Install 12"
gate ‘valve and blowout prevention equipment in accordance
with Figure 2.

° 8., . Test blowout ‘preventors and casing to’1000”p51, hold for 30 min.

" Report any bleed-off rate to USGS (should be notlfled in time
to witness-and’ approve tests) .

9. -Drlll to 6000" &;c1rculate & conditionvmud'for logs.

10.. P.O0.H. and run Corlband log series.-

1. R'I H.,. condltlon hole for ca51ng and run 8 5/8" ca51ng to 4-6000'.

12, Once casing is in p051tlon, ple up. welght set hanger,
' f_establlsh c1rculatlon and cement casing. : ‘

13. Clean out to. lap & pressure test to 1000 psi surface pressure
' Hold for 30 minutes.  If test holds, clean out to shoe and
' pressure test casing to 1000 psi. NOTE: USGS to be notified
~in time to witness and approve pressure test. Report any bleed
off rate to USGS. o ) o

14. Drill to 10, 000' .depending on DST results.; Use a- fresh water
- and- gel mud system as.- outllned in Mud Program.. :

}_15._ Pull out of hole and run Schlumberger Corlband log serles
‘16._.‘Run 1n hole and condltlon for - runnlng 6- 5/8" slotter llner.

»17. ‘Run 6~ 5/8" slotted liner and hang @ + 5800' w1th tall to

+-10, OOO'

518{1'.Pull out of hole and 1nstall wellhead equlpment in accordance

Wlth Flgure 3.

9; If well does not flow naturally, install rotatlnq head above
" "wellhead tee and go in hole.to % 1200' with drill plpe or ’
. Nowsco tublng and stlmulaLc w1th air or nltlogon
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'Pracedure. to Drlll Typlcal Escalantc Well
Page 4

'20.

- 22.

In order to clean up well and gather preliminary flow‘data;
flow well to empty sump or steel Baker tanks gauging flow

« rate with sump or tank level measurements every 15 minutes-
“...until sump.or tanks are full. If prellmlnary data indicate

commercial potential, check for £fill with wire. line and move

.out drilling rig if no £fill is present. If f£ill was present,
reverse out fill and move out rig. Should flow be less than'
commercial proceed to step 21. ‘ o '

. Allow ‘well" temperature to stabilize and run temp. traverses

at 12 hrs., 24 hrs., 48 hrs., and one week. During, this time

analyze logs for possible behind pipe commercial sands and upon .

verbally notifying USGS proceed to jet perforate additional

. intervals as required. - Re test well to sump repeating steps

20 and 21 until commercial production is established.

Upen'completion of preliminary testing; transmit history-and"

- results of testing go USGS and rig up for ‘production test per

production department spec1flcatlons.'
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6"-300# RTJ X 37600 " 122" MANUAL GATE
RTJ DOURLE STUDDED _
REDUCTION FLANGE
’ : C‘_'O”» G /—— 3" - 6004 RTJ FLANGE
6300 RTJ FLANGED
-300 SERIES 12" MANUAL GATE GATE VALVE
WITH 300# FLANGES (RF) :
(RECONDITIONED WK1 . o
-“SEALING" VALVE) 127-300# RF X 6"-300 RTJ’
12 TEE WITH .
300# RF FLANGES
rA - . .

TO TEST TANKS:

12" 300# SERIES MANUAL GATE
WITH 3004 RF. FLANGES. .
(RECONDITIONED "THROTTLING"

VALVE)
v '2-2" 600% FLANGED OUTLETS
. W2 600#
R.F. FLANGED GATE
_ VALVES. -

400# RTJ X 300% R.F.

DOUBLE STUDDED ADAPTER

600 SERIES 127 M/ ANUAL GATE
WITH 4004 R.F. FLANGE S (NEW

13 3/8” SLIP ON WELLHEAD

WITH 12 400:- RTJ HJ\}\G_

13 3/8” CASING

_\"KM OR GRAY * '\r\aﬂ WWVALVE)
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