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(b 'I'he lessee shall take a.ll 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 env1ronment,al
pollution or damage.
(c) Any significant effect on the en-
- vironment created by the lessee’s opera-
tions or failure to comply with environ-
mental standards shall be reported to
the Supervisor within 24 hours and con-
firmed in wnting within -30 days.

§ 270.31 Designation of operator or
agent. -

In all cases where operations are not
‘conducted by the lessée but are to be
conducted under authority of an unap-
proved,operating agreement, assignment
_or other arrangement, a “designation of
operator” shall be submitted to the Su-
pervisor, in a mannér and form approved
by him, prior to commencement of op-
erations. Such & designation wili 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-
o mg. to the Supervisor.

§270.32 Local agent:

‘When required by the Supervxsor the
.lessee shall designate a local representa-
-~ tive empowered to receive notices and
‘comply with orders of the Supervisor is-
sued pursuant to the regulatlons in this
part.
§270.33 Dnllmg and producmg obhga-
t.lons. e
(a) ‘The lessee shall dmgently drm a.nd
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 & sum determined by the

‘Supervisor as adequate to compensate the
lessor for failure to drill and produce any
such well. .,
(b) The lessee shall prompt.ly drill and
_ produce such other wells as the Super-
- visor may require in order that the lease
he developed and produced in accordahce
with good . operating pract:ices (See 43
CFR 3204.5.) .

§ 270.314° Plan of operation.

. Prior to _commencing .any’ operat,xons
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:

| mcluding a layout showing the position
of the mud tanks, reserve plts coolmg
towers, pipe racks, etc.;
(b) Existing and planned access and
lateral roads;
(c)- Location and source of water sup-
. bly and road bmlding maberial

' FEDERAL REGISTER, VOL. 38, NO. 245—FRIDAY, DECEMBER 21,

(a) The proposed location of each welli

RUI.ES vAND' REGULATIONS

(d) Location of camp sites, a.lr-strlps,
and other supporting facilities;

(e) Other areas of- Dotentla.l surface
disturbance; ‘

(f) The topographic features or the
land and the dralnage patterns:

(g) Methods for disposing of waste
material;

(h)-A narrative statement. describing

th2 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 env1ronment

(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, noise, 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 St.ate

or Federal sources. .
§270.35 Subsequent well operalions.
- After completion of all operations au-

- thorized undér 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 :
liner, stimulate production, change the

method of recovering. production, or use

_any formation or well for brine or fluid-
injection until he has submitted -to the.

Supervisor in writing a new plan of op-
erations and has recelved written ap-
proval from him. However, in an emer-

gency a lessee may take action to pre-
vent damage without recelving 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 designations. © . < -

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 thé 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

precautlons to’ preserve these markings.

. §270.37 Well records. - !

(a) The lessee shall keep for ~each

- well at his field headquarters or at other

locations conveniently available to the
Supervisor, accu‘rate and complete rec-

ords of all well ope'ratl"on's including pro- e

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 descnptmn 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 request 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 as 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
‘charactér 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 operator shall: (a) Take _
all necessary precautions to keep all wells
under control at all times; (b) utilize
trained and competent persofinel; (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 a.nd materials, casing
and cementing programs, etc., to be used

. shall be based on sound engineermg prin-
_ciples and shall take into account appar-

ent geotherma.l gradients, depths and
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~ 'UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
CONSERVATION DIVISION

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

EXPLORATORYAOPERATIONS

- 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 1nclude

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.

All 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 Superv1sor 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 initiation 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

" ghall notify the Supervisor prior to commencing such casual use

operations. -Casual Use operations proposed or completed shall be

"included in any subsequent Plan of Operations.

2. Geophysical Exploration. Geophysical exploration shall include.'
.'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
airborue techniques. : :
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'Ceophysical surveys other than airborne techniques will require a :

Notice of Intent to Conduct Geothermal: Resources _Exploration Operations,

~ (Form 3200-9). - All such anticipated surveys should be. included in the
‘Plan of Operations and must be approved by- the Supervisor before the
- work is begun

The lessee shall furnish the Supervisor two copies of - ‘the recordsb
:_of such surveys within 30 days after the completion of such operations.

3. Drillingﬁof Shallow Holes. Drilling of shallow 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 |
" adepth 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 shallow holes 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, £f11ling 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 . o

‘ -(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
'_vill be either : :

Q) Completed as an observation hole using steel tubing cemented
from total depth to surface, or . N

(2) Abandoned by plugging uith cement from total depth to surface.
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" D. 1If cold flowing artesian water is encountered, the hole will
be completed as in (C) hereinabove, except that plastic tubing may
be used. - ‘

1f thé conditions outlined in (8), (C) or (D) are encountered the
Supervisor 'shall be notified immediate Y- : '

" 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 Notice

of Intent to. Conduct Geothermal Resources Exploration Operations (Form -

3200-9)

(1) The approximate location.(toithe 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,
(3) The proposed drilling program including the drilling system

k(type of bit and circulating medium), approximate depths and c351ng
(conductor) program for each such hOle, .

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

(S) The approximate time that each hole will be used for observa-
ftion,-and S

*(6) ' The proposed method of abandonment for each hole. Additionally,.

. 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. ' o

F. Locations proposed in natural thermal areas within 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 circulstion material shall be kept'on
hand while drilling- to control abnprmal presSure if rotary equipment_.
. . 18 used. L
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H. Holes shall be completed for observation purposes in a manner
which will allow eatisfactory subsequent abandonment. As a minimum,

the annular space shall be filled with mud (cuttings and dirt 1if 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. :

'I. 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. Reportin27Completion 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 designation and location,

' B. A driller s. log noting water table and water aquifers encounter-
.. ed (if determined), and salt, coal beds or other mineral deposits, -
1f present; : L . .

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

E. Any information on drilling difficulties or unusual circumstances
‘encountered which would be ‘helpful in assuring future safety of opera-
. tions or protection 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 o

animals and uildlife.
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6. Notice of:Entry. Applicant shall contact the apptopriate U. s.
Geological Survey Geothermal District Office prior ‘to entry on the
land to conduct exploration operations. .

o 3 | Reld T. Stone
Area Geothermal Supervisorv

Approved.

(¥

~ Russell G. Wayland, . .
" Chief, Conservation Division
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, UNITED STATES " B
DEPARTMENT OF THE INTERIOR

o _ ~ GEOLOGICAL SURVEY
-+ -~ .7 CONSERVATION DIVISION

GEOTHERMAL RBSOURCES OPERATIONAL ORDER NO.. 2

Effectxve 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. all
wells shall be drilled in. such a manner as to minimize: damage to the
environment and to. protect life, health, property, usable ground waters
and qeothermal resources. .

. All exploratory wells drllled far geothermal resources shall be drllled

in accordance with the provisions of this Order. . Initial development wells .

drilled for geothermal rescurces shall be drilled in accordance with the:
prov1510ns of this Order, and these provisions shall ‘continue in effect
until field rules are issued. After field rules have been established by
the Area Geothermal Supervisor (Supervisor), development wells in the
individual . flelds shall be drllled in accordance with such rules.

Where suff1c1ent geologlc and englneerlng 1nformat10n is obtalned throuqh
exploratory drilling, lessees may make application or the Supervisor may
request the lessee to submit an application for the establishment of freld
zules. - The Superv1sor may issue field rules at any time he deems appro-.
priate upon failure of the lessee to t1me1y file for such field rules.

All uells;drllled under the provisions of thls Order shall have been
dncluded in-an. exploratory or development Plan of Operations as reduxred .

'~ under 30 CFR 270.34. Each Application for Permit to Drill (Form 9-331C)

" shall 1nclude all 1nformatlon required under 30 CFR 270.71, and shall
include a notatlon 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 requzrements for submitting
.of information or appllcatlons for approval are to those granted, made

or reqv1red by the Supervisor or his delegated representatlve. The lessee '

. shall comply with’ the followlng requlrements-"

1. Well Casing. " All wellsvshall be cased and cemented in accordance
‘with the requirements of 30 CFR 270.15, and the application for ‘permit
to drill shall include the casing design safety factors for collapse,
tension and burst. The permanent wellhead completlon equipment shall
be attached to the productlon casing or to the intermediate casing
© if the production casxng does not -reach to the surface except as other-
wise authorized by the Supervisor to meet special well conditions. All
casxng strlngs reachlng the surface shall be cemented at a suff1c1ent

-6 ﬁ.
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depth to provxde adequate anchorage and support for the casxng ‘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 are general
in nature and subject to variations to permit the casing to be set

. and cemented in a competent formatlon. The Supervisor's determina-

. tion of adequate casing settlng depths shall be based upon all geologic

_and engineering factors including apparent geothermal gradients, depths

and pressures of the various formations to be penetrated ahd'all other

‘pertinent information about the area. All depths- in this Order refer

‘to true vert1cal depth (TVD) below ground level, unless otherwxse
spec1f1ed

A. Conductor.Casing. This casing shall be set at a minimum depth
of 15 metres (50 feet) and a maximum depth of 60 metres (200 feet) be-
fore drilling into shallow formations suspected or ‘known to contain.
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).

* C. Intermediate Casing.. This casing shall be set at any time when
required by well conditions encountered in érilling below the surface
casing sueh as anomalous pressure zones, uncased fresh water aquifers,
cave-ins, washouts, lost circulation 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 required by the Supervisor.

D. Production Casing. This casing mey be set at the top of or through

‘the potential producxng zone and shall be set before completing the

. well for production. Production casxng shall be run to the surface or-;"

lapped into the next larger casing string. The liner overlap, if
utilized, shall be at least 30. metres (100 feet) and shall be tested,

witnessed and recorded as in the case of 1ntermed1ate casing hereinabove.

In the event of lap or casing failure during the test, the. lap or ca51pg
nust be repalred or recemented and successfully retested as tequlred
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‘ by the Supérvisor.’ Production‘casing shall .normally be of cons1stent
nominal outside diameter from the surface or from the top of the" lap to

the casing shoe. The surface casing shall not be used as productlon

" casing, unless otherw1se authorlzed by the Superv1sor to meet spec1al
- well condltlons. . .

.

E; Cementing of Ca51qg>' The conductor and surface casing strings’ o

shall be cemented with a quantity of cement sufficient to £ill the

- annular space back to the surface. The intermediate casing string
- ghall 11kew1se be cemented back to the surface or to the top of the

lap if a liner is used as an 1ntermed1ate 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 overlying formation fluids from the

geothermal resources zone and to prevent the movement of flulds into
possible fresh water zones. Production casing.shall be cemented back

~ 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 productlon casing and after all primary cementing
" operations if an unsatlsractorv cementing job is indicated. Proposed

well cementing techniques differing from the requlrements of this para-

.graph will be con51dered by the Super71sor on an 1nd1v1dual well baszs.

F. Pressure Testirg. Prior to drilling out the ca51ng 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 69 bars (1,000 psi) or 0.045 bars/metre (0.2

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

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 of the casan or the blow--

out preventer stack assembly, whlchever is lesser.

.

In the event of ca31ng failure during the. test, the casing must be

--repalred or recemented until a satlsfactory test is obtained. A pres-—

sure decline of 10 percent or.less in 30 m;nutes shall’ be cons;dered

'sat1sfactory.

 Casing test results.shall be recorded on the driller's log and

.reported to the Supervisor within 30 days after the completion of

such test. Advance notice of all casing and lap 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 .
.description of the test, including mud and cement volumes, lapse of
~ time between running and cementing’ casxng and testing, method of test-

1ng and test results.
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G. Directional Surveys.

(1) :Genegél. Deviation surveys (inclination from vertical or'single
- shot) shall be taken on all wells during the normal course of drilling
at intervals not to exceed 152 metres (500 feet). The Supervisor may

. require.a directional survey giving both inclination and azimuth or a

' dipmeter to be obtained on all wells. In calculating all surveys,

_ a correction from true north to Lambert-Grid north shall be made after
making the magnetic to true north correction. All surveys shall be
filed with the Supervisor. Where directional surveys are required,
composite surveys shall be filed with the Supervisor showing the inter-
val from the bottom of the conductor casing to total depth.

(2) Vertical Wells.  Wells are considered vertical if inclination
does not exceed an average of five degrees from the vertical. The
Supervisor 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-
im;ty ‘to lease boundaries or areas w1th an unstable land surface, highly
faulted or steeply dipping beds, or in areas of suspected abnormal forma-
tion Pressures. : :

(3) D1rect10na1 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 strzng or llner (except conductor casing) and
-at total depth. . .

2. Blowout Prevention Eduipment and Procedures. All necessary pre-
cautions shall be taken to keep all wells under ccntrol at all times,
utilize trained and competent personnel, and utilize properly maintained

' equipment'and materials. Blowout preventers and related well control

. equipment shall be installed, tested immediately thereafter and main-
"tained ready for use until drilling operations:are completed. Certain

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

B temperature re51stant material as necessary. . All kill lines, blowdown
lines, manlfolds and fittings shall be steel and shall have a tempera-
ture derated minimum working pressure rating equivalent to the maximum
anticipated wellhead surface pressure. Subject to subparagraphs (A)
and. (B) hereinbelow blowout prevention equipment shall have manually
operated gates and hydraulic actuating systems and accurulators of

" gufficient capacity to close all of the hydraulically- operated equip-
ment and have a minimum pressure of 69 bars (1,000 psi) remaining on the

. accumuleto:. Dual control statlons shall be 1nstalled with a high
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pressurelbackup system. One control panel shall be located at the
driller's station and one control panel shall be located on the ground
at least 15 metres (50 feet) away. from the wellhead or rotary table.

Air or other gaseous fluid drilling systems shall have blowout pre- SN

-vention assemblies. Such assemblies may include, but are not limited
to, a rotatlng head, a double ram blowout pPreventer or equivalent, ‘a
ban)o—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 with
known low subsurface formatlon pressures and temperatures.

N ¥ proposed blowout preventlon program and a blowout contlngency
plan including proposed containment, public health and safety and clean-
up measures shall be submitted@ with the Applxcatlon for Permlt to Drill .
(Form 9-331C).

, A. Conductor Casing.- Before drilling below this string, at least

- ‘one remotely controlled hydraulically-operated expansion type preventer
or an acceptable alternative, approved-by the Supervisor, ‘including "
a drilling spool with side outlets or equivalent, shail be installed.

" A kill line and blowdown line with appropriate fittings shall be con-
nected to the drllllng spool.

B. Surface, Intermediate and Production Casing. Before drilling

."_'helow any of these strings, the blowout preventlon equxpment shall

" include a mlnlmum of:

. (1). Ome expansion-type preventer‘anddaccumulator or a rotating head;

.(2)° A manual and remotely controlled hydraulically-operated double
.-ram blowout preventer or equivalent having a- temperature derated- - -
minimum working pressure rating which exceeds the maximum anticipated
. surface pressure at the anticipated reServoir fluid temperature;

(3) a drillxng spool with 51de outlets or equivalent-
(4) A fillup lxne.'
(5) a klll line equipped with at least one valve; and

- (6) A blowdown line equlpped with 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 blouout preventers shall be tested to 70

-1q_

)

T

RIS o b sy gy ey T

hria

TS Bepr AL P D R0 BIES =

ISR AT T QR TR

e




N actuated ‘to test proper functlonlng -as follows: -

» safety valve in the open position shall be maintained on “he rig floor
" at all times while drllllng operations are being conducted. A kelly
cock shall be installed between the kelly and the swivel.-

. and the conduct of related drilling procedures shall be such as are

percent of the above pressure testing requirements. . : , ’ E

.

"~ The blowout prevention equipment shall be pressuré testé¢:

Y

.(1)‘ when installed-

(2) Prior to drxlllng out plugs and/or casing shoes; ' : R |

(3) Not less than once each week, alternatxng the control statlons.
and :

(4) Following repairs that require dlsconnectlng a pressure seal
in the assembly.

During drilling operations blowout preventlon equipment shall be

'(1) Once each trip for blind and pipe ‘rams but not less than once
each day for pipe rams; and ‘ .

(2) &t least once each week on the dr111 p1pe for expar51on-type
preventers. .

All flange bolts shall be inspected at least weekly and re-tightened
as necessary during drilling operations. The auxiliary control .systems
shall be inspected daily to check the mechanical condition ‘and. effective-~
‘ness and to ensure personnel acquaintance with the method of operation.
Blowout prevention and auxiliary control equipment shall be cleaned,
inspected and repaz*ed, if necessary, prior to installation-to assure
proper functlonlng. Blowout prevention controls shall be plainly
- labeled, and all crew members shall -be instructed on the function
"and operatlon of such equipment.. A blowout prevention drill shall be
conducted weekly for each drilling crew. All blowout preventicn tests .
and crew drills shall be recorded on the driller's log.

D. Related Well Control Egiuiizment. ‘A full opening drill string

3. Drilling Fluid. The propértlés, use and testing of drilling fluids

necessary to prevent the blowout of any well. sufficient drilling’ . : ;
- fluid materials to ensure well control shall be maintained 1n the :
field area readxly accessible for use at all times.

Ca11-




A. Drilling Fluid Control. Before pulling drill pipe, the drilling
£luid shall be properly conditioned or displaced. The hole shall be’
kept reasonably full at all times, however, in no evert shall the
annular mud level be deeper than 30 metres (100 feet) from the rotary
. 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 condltxonlng.

B. Drilling Fluid Testing. Mud testing-and treatment consistent
with good operating practice shall be performed daily or more frequent-
ly as condztxons warrant. Mud testing equlpment shall be malntalned
on the drilling rig at all times.

The following drilling fluld system monitoring or recording devices .
shall be installed ‘and operated continuously during drilling operatzoas,
-with mud, occurring below the shoe of the conductor. -casing. No
exceptions to these requlrements will be allowed without the SpQlelC
pzioz permlssxon ‘'of the Supervisor:

'(l)v H;gh-low level mud pit 1ndicator including a visual and audio-
uarnzng device: . -

(2) Degassers, desilters and desanders;

(3) 'a mechanxcal, electrxcal or manual surface drllllng 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 2 metres
(30 feet) of hole drilled below the conductor casing; and

(4) A hydroqen sulflde 1nd1cator and- alarm shall be Lnstalled in
areas suspected or. ‘known to contain. hydrogen sulfide gas which may
reach levels considered to be dangerous to’ the health and safety of

. personnel in the area.

C. - Monitoring. From the time drllling operatlons are 1n1t1ated
and until the well is completed or abandoned, a mermber of the drllllng
crew or the toolpusher shall monitor the rig floor at.all times for:

surveillance purposes, unless the well is secured with blowout preventers ;

or cement plugs.

4. Well Logglqg. 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 requiréement
- when .well conditions make 1t impractxcal or imp0581ble to meet the above
}requirements. .
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‘of drilling operations on each well. Two ‘copies of field prints of

~ within 30 days after such services are completed.

" reports and lithologic (mud) logs shall be submitted to the Supervisof

‘shall be performed by a certlfled welder using materlals in conformance
lvnth ASTM spec1f1catlons. '

_a minimum of one casinghead with side outlets, one master valve and one_

-ing, sealing medlums and lubricants shall consist of materlals or

. meet minimum ASA standards or minimum. API - Standard €A specifications.

tween casxng strlngs.

" to determine the origin of the failure, when such failure point is

A. Blectric Logs. The lessee‘shall furnish to the Supervisor two ‘
legible exact copies of all logs run, with1n 30 days after completion i

such logs shall be made immediately avallable to the Supervisor upon
his request. Two copies of chemical analyses of geothermal fluids or
other similar services performed shall be submitted to the Supervisor

B. Lithologic Logs. ‘Two'legible exact copies of core analysis'

within 30 days after the completion of such reports or logs, when such
services are used. However, daily logs shall be made available to the
Supervxsor lmmedlately upon the completlon of such dally logs upon his

request. _ R ‘ . - N | , %

"'S. Wellhead Equipment and TeSting.

" A. Cogpletions.‘ All wellhead connectlons shall be fluid pressure
tested to the API orx ASA working pressure rating. Cold water is
recommended as the testing fluid. Welding of wellhead connections

o

" B. We11head Equipment. All completed wells shall be equipped with

productxon valve,.unless otherwise authorized by the Supervisor. All
ca81ngheads, Christmas trees, fittings and connections shall have a
temperature derated working pressure equal to or greater than the
surface shut-in pressure of the well at reservoir temperature. Pack-

substances that function effectively at, and are resistant to, high
temperatures. ' Wellhead equipment, valves, flanges.and fi“tings shall

Casinghead connections shall be made such that fluid can be pumped be-

C. Testlng. Any well showing sustained caslnohead pressure Or
1eak1ng of geothermal fluids between casing strlngs shall be ‘tested

not otherwise determinable, and corrective measures shall be taken.

6. Well Spacing. -No producing interval of any well shall be -
located within 30 metres (100 feet) of the outer boundaries of the
leased lands, except where approved by the Supervisor. No surface
location of a well shall be located within 15 metres (50 feet) of
the boundary of any legal subdivision unless otherwise authorized

by the Superv1sor. The Supervisor may approve or prescribe such well

-13-
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spacing as he“determines to be necessary for the proper development
of the geothermal resources in accordance with the provisions of

' 30 CFR 270.15.

z

_ ' ' _ Reid T. Stone
. . o Area Geothermal Svperviscr
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Plugging and Abandonment of Wells

GRO Order No.
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: ing in that well or area.

UNITED STATES
DBPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
CONSERVATION DIVISION

GEOTHERMAL - RESOURCES OPERATIONAL ORDER NO 3
Effective Februarv 1, 1975

o chcmc AND_ABANDONMENT OF WELLS

A This Order is established pursuant to the duthority 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

:_ shall 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 representative.

The lessee shall promptly plug and 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 profitc-

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 well, 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-

-

j Prior to commencing abandonment operatione, the Supervisor shall be

‘ notified of all such proposed operations.

Each Sundry Notice (Form 9-331) shall include all information reouired

lunder 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 1s 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.

B 1. . Permanent Abandonuent., -

A Uncased Hole. In uncased portions of wells. cement plugs shall
be placed to protect all subsurface mineral- resources including
fresh Hatervaquifers.' Such plugs shall extend a minimum of 30 metres
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. (100 feet) below, 1f possible, and 30 metrea (100 feet) above such
aforementioned. zones. Cement plugs shall be placed in a manmer
'necessary ‘to isclate 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. deepest

. - casing string by either (1) or (2) below. 1In the event lost 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

- 4in accotdance with (3) below.

(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'cememt'recainer with effective back pressure control set
apptoximately 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
a minimum of 61 metres (200 feet) of cement. ,

c. Petforations, Junk, Fish and_Collapsed Pioe. A cement plug
shall be placed across production periorations, 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 shall be squeeze cemented. :

D. Casiqg Shoes, Stubs, Laps, and Liners. No casing shall be cut
. and recovered without first obtaining the written approval of the

Supervisor. A cexment plug shall be placed aé¢ross 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 shoe, stub,  lap
or liner top.

N h'E. Plugging of Annular Space. All open annuli extending to the
- surface shall be plugged with cement. :

F. Surface Plug. The innermost casing atting 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

1f16- v
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~ G. Testing of Plugs. The hardness and location of cement plugs
placed across perforated intervals and at the top of uncased or open
S . - hole shall be verified by setting down with tubing or drill pipe a
T ‘minimum of 6,803 kilograms (15,000 pounds) weight on the plug or the
: C maximum weight of the available tubing or drill pipe string, if less
than 6 803 kilograms (15,000 pounds). :

" H. Mud; 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
1east 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 management agency . . , '

b ST T

" 3. Temporary Abandonment An uncompleted drilling wellfthat is to
be temporarily abandoned shall be mudded and cemented as requlred
.hereinabove for permanent abandonment except for the provisions of
‘subparagraphs E, F, and I. , _ }

4. Suspended Wells. *he drilling equipment shall not be removed
on any geothermal resources well where drilling operations 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
' uater aquifers. :

'45;4/e7‘ -’
- Reid T. Stone
Area ‘Geothermal Supervisor.

A' Approved T :
[:;¢°¢ulzyzél &;l: (
"~ Russell G. Waylafd, .

Chief, Conservation Divlsion_*
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(;\ S e s ~ UNITED STATES e A . 5
. - .. . DEPARIMENT OF THE INTERIOR ~ - - |
Lo ' GEOLOGICAL SURVEY : - ' 2
- CONSERVATION DIVISION £

GEOTHERMAL RESOURCES OPERATTONAL ORDER NO. 4

. Effective August 1, 1975 o &

. ': - GENERAL ENVIRDNMENTAL PRDTECTION REQUIREMENTS

. This Order is established pursuant to the authority prescribed '
in 30 CFR270.11 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 =~ B
* Order to approvals, ‘determinations, or requirements are to ' ' : ) i
those given or made by the Area Geothermal Superv1sor (Supervxsor)
" or hls delegated representatlve. -

'All data submitted under this Order shall be available for
- inspection in dccordance with the Freedom of Information Act of .
1966 (P.L. 89-487), as amended in 1974 (P.L. 93-502), except
1nformatlon such as geologlcal, geophy51ca1. reservoir, trade _
secrets, and financial data and interpretations of such data, . A
maps, and related files for which a lessee requests oroprietary IR }
_ status, ‘provided that such status is determined by the Supervisor
to be warranted and is approved by appropriate officials of the
Department of the Interior. :

Ea

NCUPUVIN

Protectlon of the environment includes the lessee's respon-
sibility to: conduct exploratlon and ‘development operations in
_a manner that provides maximum protection of the environment;
" rehabilitate disturbed lands; take all necessary precautions to
. protect the public health and safety; and -conduct operations in
- accordance with the spirit and objectives of all apuxlcanle
Federal envxronmental legislation and supnortlng executive orders.

Adverse environmental 1mpa¢ts from»geothermal‘related act1v1ty\
shall be prevented or mitigated through enforcement of applicable
Federal, State, and local standards, and the aopllcatlon of exist-
ing technology. Inablllty to meet these envxronmental standards

. or continued violation of environmental standards due to operations
of the lessee, after notification, may be construed as grounds
for the Superv150r to order a suspensxon of operations. . :




, The lessee shall be responsible for the monitoring of readily

. 1dentifiable locallzed environmental impacts associated with
specific activities that are ‘under the control of the lessée.
Monitoring of envlronmental‘lmpactsvmay be conducted_by the use
of aerial surveys, inspections, periodic samplings, continuous
recordzngs, or by such other means or methods as required by the

" Supervisor. ‘Due to the differing natural environmental condltlons__

* among geothermal areas, the extent and frequency of such monitor-
ing activities will be determined by the Supervisor on an indi~
vidual basis. In 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 field orders or by.modifying_existing orders. -

Lessees 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 prior to submission of a plan for production.
Techniques and standards to be used by the lessee for meeting
these requlrements shall receive pricr approval by the Superv1sor.

. Aesthetics. The lessee shall reduce visual impact,
whereifeasible;>by the. careful selection of sites for operations -
-and facilities on leased lands. The design and construction of

facilities shall be conducted in a manner such t“at the facilities

will blend into the natural environmental se tting of the area by
the app;oprlate use of landscaping, vegetaticn, compatible color
“'schemes, and minimum profiles. Native plants or other ccmpatible
~vegetation shall be used, where possible, for landscaolng 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 environmentally fracile land
areas, as de51gnated 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 agency. Land
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o _ 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
e e ' fencxng for such reclalmed areas may be requlred to facilitate . ———
' ' testoratlon thereof '

The”lessee shall at all times maintain the leased lands
in a safe and orderly condition and shall perform the operations
L in a workmanlike manner. ' The lessee shall remove or store all
rff : . sﬁpplies, equipment, and scrap in a timely and orderly fashion.

- Operations under a geothermal lease shall not unreasonably
interfere with or endanger operations under any other lease,
license, claim, permlt, or other authorized use on the same

lands.

PR S TR ORI T (ryiaag s e B

3. - Public Access. The’ publlc shall have free and unrestric-
ted access to geothermal leased lands, excepting. however, where
restrictions are necessary to protect public health and safety
or where such public access would unduly interfere with the
lessee's operations or the securlty‘thereof,’ The .1essee shall
provide warning signs, fencing, flagmen, barricades, or other
safety measures deemed necessary by the Supervisor to protect -

~ the public, wildlife, and livestock from hazardous geothermal
- or related act1v1t1es. :

4. Recreation. Recreational values shall be'adequetely
protected through planning and designing of site development to
minimize the aesthetic degradation of the particular recreation

_area. The lessee shall generally be restricted from surface
locations for drilling and other lease operations within 61 metres

- (200 feet) of established recreation sites and access routes
thereto. ‘However, the lessee may relocate a recreatlonal site and/or
access routes thereto when approved by the Superv1sor with the con-
currence of the land management agency.

S. Slope Stability and Erosion Control. Operations shall be
. conducted in such a manner so as to mininize erosion and dlaturbance
to natural drainage. The lessee shall provide adequate erosion
and draxnage control to prevent sediments from dlsturbed sites
from entering water courses for soil and natural resource conser-'
vatzon protectlon.

Hitigating measures taq lessen environmental damage may
include reseeding of disturbed soils, chemical stabilization, and
dust and ‘erosion control on well sxtes, roads, ‘and construction
areas. :
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. All operating plans shall give proper consideration 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 Super@isor.

‘6. Biota. -The lessee shall conduct all operations in
‘such a manner as to afford reasonablée protection of fish,
.wildlife, and natural habitat. The lessee shall take such
.measures as are necessary' for the conservation of endangered
.and threatenied species of flora and fauna as set forth in
applicable  executive orders, regqulations, 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 lessee shall implement those measures necessary to mihimize
‘or ‘eliminate such adverse effects and to protect  the flora and
fauna as spec1f1ed by the Superv1sor in accordance with recommendations
by appropriate Federal and State agencies. Such measures may
be in addition to provisions set forth in the lease or accompany-
ing stlpulatlons.

: The Supervisor may receive information from recognized
experts that a delicate balance of flora and/or fauna exists in
the area of operations or proposed operatlons._ Uron receiving
such notice, the Supervisor will request timely advice and assistance
from appropriate Federal and State agencies regarding: (1) an
assessment of the status of flora and fauna in the area which
may be adversely affected’ by operations, and (2) advice as to
‘'reasonable mitigating measures appropriate to minimizing or
preventing adverse trends in populations, growth, vegetative
recovery, or repopulations in potentially affected flora -and/or
. fauna. Based on timely réceipt of advice from appropriate
" agencies, the Supervisor will direct the lessee to take appro-

" priate measures to minimize significant adverse trends in flora
- and fauna. ‘Such measures may include; but not be limited to,
revegetation with grasses, .shrubs, or other vegetation of high
forage values desirable for habitat, replacement of. fauna where
lost, replacement of water supply,,or sources where destroyed.

Where the 1essee s operations have destroyed significant
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 habitat with the same or other. acceptable

spec1es or habitat as directed by the Superv1sor. The SupeerSOI s
requirements shall be based on’ recommendations and advice received
from appropriate Federal and State agencies.
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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 s;qnlfxcant archaeological, historical,
cultural. paleontological, and unique geologic sites. The lessee’
shall not ‘disturb any known cemetery or burial ground of any
group or culture.

Previously unkhown sites uncovered by the lessee shall
be immediately reported to the Supervisor, and operations on
the particular site’ shall cease until said site can be assessed

«'for its archaeologlcal value and preservation. Necessary controls

and remedial actions for.the protectlon and’ preservatlon of
cultural resources shall be issued. on an 1nd1v1dua1 site basis
by the Supervisor as warranted.

The preservatlon, restoration, malntenance, 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 nnhancement of

the Cultural Env1ronment," or any amendments thereto. ) ’

8. Sub51dence and. Selsm1c1§y.' Surveylng of the land surface
prior 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
Supervisor to ascertain if subsidence is occurring. Production
data, pressures, reln]ectlon rates, and volumes sball be acc urately
recorded and filed monthly with the Superv1sor as prov1aed in

30 CFR 270.37. 1In the event subsidence activity results from. the
production of geothermal resources, as determined by surveys by
the lessee 6r a governmental body, the lessee shail take. such
mitigating actions as are required by the lease terms and by

. the Superv1sor.v

If subsidence is determined by the Supervisor to
present a significant ‘hazard to operations or adjoining land
use, then the Supervisor may require remedial action 1nclud1na,
but not limited to, reduced production. rates, increased 1n3ect10n
of waste or other fluids, or a suspension of proauctlon.-

: 'A. Surveys. All requlred surveys shall be second
order or better and shall be conducted under the direct supervision
of a registered c1v11 engineer or licensed land surveyor using
equipment acceptable by the National’ Ocean Survey for second
order surveys. All such work shail be coordinated with the

1jcounty»su:veyor-of the county in which the surveys and bench

marks are to be established. Level lxnes and networks shall be ‘
tied to available reglonal networks. ‘

Ad)usted survey data shall be flled w1th the .
Supervisor within 60 days after levellng is completed Any .
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- lessee hav1ng a commercially productlve geothermal well or

wells shall participate in cooperative County/State subsidence.
detectxon programs. All survey data filed with the Superv1sor
shall be available to the publlc.

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 tied
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 otherwise specified by the
Supervisor. These bench marks shall be resurveyed during well
production operations on a per1od1c basis as determlned by the
Supervxsor. : :

Acceptable bench marks 1nc1ude, but are not 11m1ted

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 pressureland""'

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 afteruthe completion of measurements .
‘or tests conducted for the purpose of obtaining such data. Initial
Aproductlon test data including steamwater ratio, surface pressure

and temperature, quallty,*and quantlty of well effluent shall
also be filed with the Superv1sor on Form 9-330C within 30 days
after a well is completed. . .-

-D. Sexsm1c1ty. The 1nstallat10n of seismographs 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 approorlate 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

‘public agency conductlng the program and the lessee.

Hhere 1nduced se15m1c1ty caused by the productlon

. of geothermal fluids 1s determined to exist by the Superv1sor,

then the Superv1sor may require the lessee to install such

. monitoring dev1ces as necessary to adequately quantify the’

effects thereof. 1If induced selsm1c1ty is determined to

jrepresent a signlflcant hazard, the Supervxsor may require remedial
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actions 1nc1ud1ng, but not limited to, reduced production rates,
increased injection of waste or other flulds, Or -suspension of
productxon. : :

9.AVPollution, 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,
water, and noise pollution, including the control of - erosion
and the disposal of liquid, solid, and gaseous wastes. The
‘Supervisor may, at his discretion, establish additional and
' moré stringent standards. Plans for disposal of well effluents
must be approved by the Supervisor before any implementation
action is undertaken. Immediate corrective action shall be
taken in all cases where pollution has occurred,

Tﬁe lessee shall timely removevor dispouse .of all waste

1nc1ud1ng human waste, trash, refuse, and extraction and process-

ing waste generated in ‘connection with the lessee's operatlons
in a manner acceptable to the Supervisor.

. The lessee shall provide safeguards to minimize
potential accidental fires and shall instruct field personnel
in flre—preventlon methods. The lessee shall maintain fire-
fighting equlpment in worklng order at strateglc locatlons on
the "leased lands..

N W Pollution Prevention. In the conduct of all
-geothérmal operations, the lessee shall not contaminate any
natural’ waters and shall minimize. adverse effects on the
env1ronment o °

(1) Liquid Disposal. Liquid well effluent or the
. liquid residue thereof containing substances, including heat, '
"which may be’ harmful or injurious and cannot otherwise be
disposed of in confornance with Federal, State, arnd reglonal
standards, shall be injected into the geothermal resources zone

or such other formatlon as 1is approved by the Superv1sor. N

‘ TOxic drilling fluids shall be dlsposed of 1ny
a manner approved by the Supervisor and in conrormance wlth
applicable Federal, State,'and reglonal standards.

. (2)° Ssolid Waste Dlsoosal © Drill cuttinés, sand,

.prec1p1tates, and other. solids shall be dlsposed of‘as dlrected
by the Superv1sor either on location or at other approved.
dlsposal sites. ' Containers for mud additives for chemicals and
- other solid waste materials shall be d1sposed of in a manner

; and place approved by the Superv1sor._
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. - (3) Air Quality. Noncondensible gases such as
barboh'dioxide, ammonia, and hydrogen sulfide may be vented or
. ejected 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 regional air
pollution standards. Copies of each permit issued by the

appropriate air pollution control agency and the reports required.

~ thereunder shall be submitted to the Supervisor.
' (4) Pits and Sumps. Pits and sumps shall be lined
. with impervious material and purged‘of‘environhentally_harmful'
.Chemicals 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 backfilled 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 publlc may be requlred by the Superv1sor

and the surface management agency.

(5)  Production FacllltIES Maintenance. Produétidn'
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 productlon fac111t1es for the preventlon of
pollution. :

: B. Inspection and Reports. Lessees shall comply with
the followxng pollutlon lnspectlon and reportlng requlrements.

(1) Pollutlon Inspections. 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 pollution.
Wells and areas not under production shall be inspected by the
lessee at iﬂtetvals prescribed by  the Supervisor. "Necessary
repairs or maintenance shall be made_as”required. :

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

C. Inzectlon. " The use of any’ subsurface formatlon!,
1nc1ud1ng the geothermal resources zone for the disposal of
well effluent, the residue thereof, or the injection of fluids
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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 Supervisor'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 injection
- ‘zone; and cross-sections showing producing well locations ‘and
”the proposed injection well locatlon(s) ' '

(2) Inlgctlon Report. The lessee shall file in
duplicate with the Supervisor a Monthly Water Injection Report , -
. in a form approved by the Supervisor. The subject report shall

: be. filed on or before the last day of the month follow1ng the
month in which the injection took Pplace.

'(3) Inspgctlon. Injection wells and facilities

shall be 1nspected by the lessee at intervals as prescribed. by
 the Superv1sor to ascertain that all 1n]ected ‘fluids are con-
 fined to the approved 1njectlon zone. - A spinner survey, a

radiocactive tracer survey, and a cement bond log may be requlred
" on :each injection well within 30 days after injection. beq1ns. 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 annularcement, or other mechanical failure, .

the lessee shall without unreasonable delay repalr,‘suspend, or .

" - abandon the well. "Where failure occurs in:a zone which may :
damage surface or fresh water aqulfe*s, 1n)ect10n shall 1mmed1ately

° cease. | . -

(4) New Wells. The dr1111ng of new lnjectlon wells
- in accordance with an approved plan of injection shall be in

s conformance with the prov151ons of GRD Crder No. ‘2. An Application’

for Permit to Dr111 ‘Form 9-331C, shall be flled in trlpllcate
and approved for each injection well.

. (5) 99535553335. The conversion of an ex15t1ng well
to an 1nJectlon well in accordancé with or modification of an
approved plan of 1n3ectlon shall be 'in conformance with the reaulre-
ments of GRO Order No. 2. . The lessee shall demonstrate to the
satisfaction of the Superv1sor by appropriate testing and logging
that the well is mechanically sound and suitable for injection
purposes. A Sundry Notlce, Form 9-331, shall be filed in tr1p11—
cate ‘and approved for each conversion.

10. Water.Qualityc ‘The primary responsibility‘for,water-
Qualitv and pollution control has been delegated to the States
where such States have standards approved by the Environmental
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Protectlon Agency. Such State standards must'meet basic Federal
requirements prohibiting the deterioration of waters whose
.existing quality is higher than ‘established water quality
standards. The lessee shall comply with the State water quality
‘control organization's standards in such States as have federally-
-approved standards. The Supervisor, at his dlscretlon, may
establlsh add1t10na1 and more strlngent standards.

The lessee shall file,.in,duplicate, a detailed water

. analysis report for all completed geothermal wells within 30

,days after completion and annually thereafter or as otherwise -
specified by the Supervisor. Unless otherwise prescribed by -
“the Supervisor, such analyses shall include a determination of
arsenic, boron, radioactive content, and radiocactivity of the
produced fluids.’ In the event that a health hazard exists, the
Supervzsor shall requlre appropriate health and safety precautlons,
perxodxc monltorlng, or the suspension of productlon. -

11. Noise Abatement;‘ The lessee shall mlnlmlze‘noise'during S
.exploration, development, and production activities. The ‘
method and degree of noise abatement shall be as approved by
the Superv150r. ,

The lessee shall conduct noise level measurements during

. exploration, development, and production operaticns to determine the
potential objectionability to nearby residents as well.as the
potential health and safety danger due to.noise emissions.

. Noise level measurements and accomoan:an data shall be
flled with the Supervisor. ' Such data shall provide the basis for
opetatlonal and noise control decisions by the Supervisor and shall.
be based on an assessment of the noise relative to Federal or State
criteria 1nclud1ng adjustments for the area 1nvolved meteorologlcal
conditions, and the time of day of the noise occurerce.

' The lessee shall comply with Federal occupational
noise 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 restrictive than Federal Standards;

A. Measurement Condltlon.: Outdoor noise measurements-
- shall be made at least 3 metres (10 feet) from structures,
facilities, or other sound reflecting sources and approximately
1 metre (3 feet) above ground level. - Extreme weather conditions,
electrical interferenceé, and unusual background noise levels

shall be avoided or glven due consxderatlon when measuring sound
levels. :
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' ' B. Measurements. The lessee shall ‘monitor and measure

noise levels using an octave band noise analyzer with an A-welghted‘

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 S1.4-1961 or the latest -

~ approved rev1510n thereof. Bandpass filters shall conform to

~ the requirements of USASI S1.11- 1966.  The lessee shall measure -
noise level frequency distribution as required: by the Supervisor.
Sound levels shall be measured in conformance with the USA Standard-

,Hethod for the Physxcal Measurement of Sound USASI S1.2-1962.

C.‘ Criterita. 1In the absence of more restrxctlve'

criteria 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 1s
greater, using the A-weighted network of a standard Sound.
‘Level Meter. However, the permissible noise 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
taklng 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 Supervisor,
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 1nc1ude con51dera*1on
for the type of land use, the season,_atmospherxc condltlons,
and the time of day. :

E. Attenuatlon. "To attenuate obﬁectionable noise,
the lessce shall utilize properly deszgned muffiing dev1ces as
required by the Superv1sor.

P., Relationships. Reference levels and relationships
for noise measurements shall be as follows:

_ (1) Refererice sound pressure for alrborne sounds f
shall be 20 MN/m (20 mlcronewtons per square metre).

(i) Reference power shall be 10-12 watts.u
(3) Sound levels shall be measured using a

standard Sound Level Meter with an "A" frequency response
characterlstlc (welghtlng network).
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(4) Sound level meter controls shall be set for
as uniform a frequency response as possible when measuring

- sound pressure levels.

'(5) Octave band noise levels shall be reported
in equivalent A-weighted levels. -

'G. . Record of Sound Measurements. The Supervisor
may require sound level measurements during drilling, testing,
and producing operations. Such measurements shall be filed in
dupllcate thh the Supervxsor and shall include the follow1ng
data. : ,

(1) Date, time, and location.
(2) Name of'obServer.

(3) Description of prlmary noise source
emltter under test.

{(4) Kind of,operationyand operating conditions.

(5) Descr1pt1on of secondary noise  sources
includxng locatlon, type and kind of operatxon. ‘

(6) Type and serial numbers on all micro-
phones,{sound level meters, and octave band analyzers used.

Length and type of microphone cables. .

© (7) Position of observer.

.

: : 4 (8) Direction of arrival of sound with respect to micro-
- phone orientation. R ‘ ‘

(9)' Approxlmate temperature of mncrophone.
(10) Results of malntenance and callbratlon tests.
‘(11) Weighting network and meter speed used.

'(12) Measured overall response and band 1evels at
each mlcrophone p051t1on and extent -of meter fluctuatlon.

(13) Background overall response and band levels at
each mzcrophone posrt1on w1th prxmary noise source mnot operatlng.

‘(14) .Cab}e and mlcrophone correctxons.

(15) Any other‘pertinent'data such as personnel.
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o 'exposed directly and indirectly, time pattern of the exposure,
' L atmospheric: conditions, attempts at noise control and personnel
‘ protectxon. . :
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_.UNITED STATES
- DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
CONSERVATION DIVISION

GEOTHERMAIL, RESOURCES OPERATIONAL ORDER NO. 6

Effective January 1, 1977
PIPELINES AND SURFACE PRODUCTION FACILITIES

This Order is established pursuant to the authotity 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 requlrements 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 Supervisor (Superv1sor)
or his delegated representatlve..

" " The design of all plpellnes and surface fac111t1es, 1nclud1ng but not

'llmlted to, productlon, 1njectlon and waste water disposal ‘systems,
‘shall be submltted with the Application for. Permit to Drill or on a
Sundry Notice to the Supervisor for approval prior to construction.
In addition, a Plan of Operation with contents and approval accordlng
to 30 CFR 270.34, shall be required whén surface or environmental
disturbances are ant1c1pated beyond those covered by a previously
approved Plan of Operatlon '

1. Design and Construction Requirements. All geothermal“pipelines
and surface facilities shall be de51gned and constructed in accordance
with the following:

A. General Design

(1) Thermal Expansion. All pipelines and production facilities
shall be de51gned to prevent failure in tension or compression ‘due to
: thermal stresses based on- limitations spe01f1ed in applicable piping
codes. Plpellnes 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 predicatéd on the
surface configuration of the area, and may be requlred at pipe ends,-
at changes in direction, at shut-off- valves, at’ manlfolds where lines
are interconnected, or at other points as dictated by the expansion
-design adopted. Intermedlate anchors may be required to divide the’
pipeline into separate_expandlng sections and to bear-any unbalanced
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tthst. Intermediate supports between anchors should allow free ésm
lateral and longitudinal movement. Vibration, expan51on direction and -
magnltude, and internal tubulence ‘as well as effects of- mineral .scaling

. should be considered before including slip jclnts or expansion bellows
in’ the design, '

(2) Two-Phase Flow. Submission of complete design criteria
and calculations may be requlred for planned two-phase production pipe-
‘lines and surface facilities to demonstrate that the design of such
fa0111t1es has given consideration to the water hammer stresses that
may be caused by two-phase flow. Example‘stress calculations for4the
pipeline 'shall be submitted. ~

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

‘B. Safety Cohtrol Devices

(1) - Production Pipelines and Related Facilities. All steam
and hot water production pipelines and related surface facilities shall
‘o be equipped with the following dev1ces except as noted in 1 B. (l)(d)
below : :

(a) Each produc1ng well shall be equipped with a low

pressure sensing device to actuate a valve to shut in productlon to

" minimize safety or pollution hazards caused by plpellne or facility
failure.

T

~(b) " Pipelines and related surface facilities shall be
protected against pressure buildup in excess of the system's design
limit by high 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 éxceeding applicable pollution standards; otherwise shut-
in valves shall be installed. Vented production must be properly
muffled so as to comply w1th prov151ons of GRO Order No. 4. - A remote
controlled shut-ln or venting system may be ‘required, in addition to )
pressure sensors. R - ‘ . _ 3

oA

(c) Check valves or other approved devices -shall be.
required in the system to prevent uncontrolled crossflow from other
‘parts of the system in case of a line or facility failure, or where a’
" .line failure may result in pollutioh dhe.tc.line drainage.’
(d) Exceptions to requ1rements 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

——




and safety. Information®to be consideréd”in an evaluation of a requested
exception should include, but is not limited to, chemical analysis of

" -the produced fluids, steam and gases; the rate, temperature and pressure
of production; environmental conditions in the area,'type of geothermal
‘reservoir system; type of resource utilization; the number, hourly '
coverage, and superv151on of personnel operating the facilities; and

the type of manually operated controls installed.

(2) Injection Facilities. All injection pipelines and related -
surface facilities must be designed to safely accommodate maximum

"'expected surface injection pressures and shall be equipped with the

following devices, except as noted in 1,B. (1) (d) above.

(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 injection pipeline or
facility failure. :

, (b) Injection pipelines and related surface 1nject10n
fac111t1es shall be protected against pressure buildup in excess of
the system's design limit by pressure sensors which will actuate either
) 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 exceeding appllcable pollutlon standards; otherwise, shut-in valves
shall be installed. A remote-controlled shut-in or venting system may
- be required, in addltioh‘tq,pressure sensors.
. Ve :
(c) Check valves or other ‘approved dev1ces shall be
requlred to prevent uncontrolled. backflow from 1nject10n wells in .the
system in case of a line or facility failure, or where a llne 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 in accordance with approprlate piping codes for steam dlstrlbutlon _

systems.. The pipeline shall be operationally tested in service with
steam durlng the initial clean-out by pressure testlng to the maximum-
ant1c1pated working. pressure for one hour. The Supervisor shall be
notified at least 48 hours -in advance of the estlmated date and time
of each test so that the test may be witnessed. ’

(b) Plpellne - water. The plpellne shall be hydrostatlcally
tested to 1.25 times the design working pressure for a minimum of 2 hours
_ prior to placing the line in service. Certain low pressure lines such
~.as waste dlsposal dralns and all plplng de51gned for internal pressures
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at or below 5 psig. regardless of_temperaturé, may be exempted from ' _ {
this requirement, if authorized by the Supervisor. The Supervisor .

shall be notified at least 48 hours 'in advance of the estimated date

and time of each test so that the test may be witnessed,

A - (2) safety Device Tests. The automatic and remote control
‘devices installed in accordance with 1.B. (1) and (2) above shall be
‘tested semiannually or at more frequent intervals as required by the
-Supervisor. Advance notification of at léast 48 hours shall be given
-so that the Superv1sor may witness the test. The lessee shall maintain
records on each device showing present status and past history, 1nclud1ng
dates and details of inspection, testing, repairing, adjustment, reinstal-
latlon or replacement, and will forward copies of these records to the
Superv1sor semiannually.

(3) Operator Monitoring. Production, injection, and other
‘waste disposal systems which are not completely equlpped with shut-in
or relief dev1ces, shall require 24-hour on-site monitoring by operator
personnel unless it can be demonstrated to the satisfaction of the
Supervisor that less frequent monltorlng 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 11qu1d level and injection line pressure
can be substltuted for the above monltorlng provision, .if approved by
the Superv1sor._ .

2. Application'for Construction of Pipeline and Related Surface Facilities.
‘The operator shall submit the items' listed below with  the Application =

for Permit 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.
submittal for joint approval by the  Supervisor and the approprlate land
management agency. Production and injection plpellnes for wells may be
"included as a part of the Application for Permit to Drill and Plan of
Operation required for drilling the well. ' -

A. Mags}:;A plat(s). showing the major tbpographic features and
other pertinent data including the proposed ‘route, length, size, and
location of the line(s), and any connecting facilities. ’

B. Equipment Plans. A schematic drawing showing the location of
the following pipeline and facilities safety equlpment and the manner
1n whlch the ‘equipment functlons

‘(1) high—low pressure Sensor(s)
(2) "automatic. shut-in valve(s) -
(3) check valve(s) .
(4) . meterlng system(s)
s -(5) pressure rellef valve(s)
' (6) other manual or. automatlc valve(s) or equlpment
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(" C. Desigp.lnformatibn. General 1nformatlon concerning the pipe-
line and facilities including the following:

(1) Product(s) to be transported by the pipeline
(2) size , weight, and grade of the plpellne
- (3) Length of line(s)
. (4) Type(s) of corrosion protection
- (5) Description of protective coatings :
(6) Description of pipe insulation and the application of
exterior color camouflage
(7) Ant1c1pated gravity or denSLty of the product(s) and a
) chemical analysis
(8) Design working pressure and capacity
(9) Maximum working pressure and capacity
(10) ' Pipeline  integrity tests ‘ 1
) Steam Plpellne - testing pressure and hold time to which ‘
the pipeline will be tested after installation.’ :

' Water Pipeline'— hydrostatic préssure and hold time to
which the pipeline will be tested after installation.

(ll) Other related information as required by the Supervisor

. 3.. Completion Report. The operator shall submit a report to the
P Supervisor when installation of the plpellne is completed, accompanied
Q_" by all hydrostatlc test data, including procedure, test pressure hold
tlme, and results.

. v
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Reid T. Stone.

Area Geothermal Supervisor
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Russell G. Wayland
Acting Chief, Conservation Division
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UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY .
CONSERVATION DIVISION

GEOTHERMAL RESOURCEé OPERATIONAL.ORDER.NO. 7

Effective January 1, 1977
_PRODUCTIONvAND ROYALTY MEASUREMENT, EQUIPMENT, AND TESTING PROCEDURES

This Order is established 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, and 270.75.  All geothermal production and the resulting pro-
duced eneérgy (electricity) or byproducts, and leasehold operational -

" utilization thereof, shall be measured and monltored in accordance with
the provisions of this Order.

All variances from the requirements specified in this Order shall be
sub]ect to approval pursuant to 30 CFR 270.48. References 'in this
Order to approvals, determlnatlons, or requirements are to those given
or made by the Area Geothermal Superv1sor (Supervisor) or his delegated
representatives. »

All metering systems shall be approved by the Supervisor prior to in-
stallation. Field production metering shall be accomplished with suf-
ficient accuracy to assure that royalty calculations using such meas-
urement data will result 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,

i. e., plant output in kilowatt hours or productlon of byproducts, me-
terlng systems- used in that regard shall also be approved by the -
Supervisor. -

1. Metering. The general requirements and accuracy for measurlng pro—'

duction and utlllzed energy or byproducts of geothermal resources are
outllned below- :

o A. Measurement of Production. ‘Surfaceffacilities and measuring‘
devices shall be installed so that the production mass flow rate (or
volume, when appropriate) of water and/or steam and the pressure and:
temperature of the produced fluids from each well are accurately deter-
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.

ot g i
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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 facility hook up, vented
productlon shall also be measured and reported

Each well shall be equlpped to permlt fluid sampling for determlnlng

the enthalpy and chemical content of produced geothermal fluids. En-- K
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-
talned 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 permit a lesser degree of accuracy
when physical problems, such as severe corrosion or scallng, preclude
attalnment of the desired . standards

(1) Steam. Dry steam metering systems and the mass flow cal-

culations derived therefrom shall be .designed  and malntalned 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.

7 (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 Supervisor shall establish 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-theé-art. - The
operator shall, upon request[.demonstfate to the satisfaction of the’

' Supervisor that the approved metering system(s) being employed is oper-:
atlng within the prescribed range of :accuracy. The Supervisor is au-:
thorlzed when warranted, to requlre modlflcatlons in the system con-~
sistent with new technology to . lmprove the accuracy of measurement or,
~ when requlred accuracy is not attalnable, .to-direct that the two-phase
fluid flow be separated and the steam andeater metered ;nleldually

' '(4) Heat Content. .Where the heat content of produced water or
steam is the prlmary use, -including but not llmlted to heatlng a green-
house complex, space heatlng, and plant proce551ng, metering systems
shall be designed and maintained to achleve ‘an accuracy of +2, O% for
, both the 1nput and- dlscharge flows.

7-2.
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(5) . Electrical Power Output or Consumptlon. 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 malntalned to achleve
an accuracy of +0.5%.

(6) By~Products.” When the by—product is in liquid form,‘me-
_ terlng accurac1es 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 Metering. Measurement of produced or'injeCted'flu-
ids that are not 1nvolved directly in royalty calculatlons, such as
waste waters or injected waters shall be metered with accuracies suffi-
cient to evaluate well, reservoir, and ‘project performance Such me-
tering systems shall be- de51gned and maintained to achieve. an accuracy
of +5.0%, unless otherwise spec1f1ed ‘by the Superv1sor.

2. Commingling 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 prescrlbe.

" Where utlllzatlon of the geothermal resource for eriergy and/or by-

- products involves’ commlngllng production from two or more leases, the

- following condltlons and requlrements shall be met- ‘

. A. The surface. fac111t1es, meterlng,-and fluld sampllng systems
'employed shall be- approved by the Superv1sor.‘

B. The commerclally utlllzed productlon leaving each lease shall
be measured in accordance with the standards set forth in Sectién 1
3hereof, either on or off the leasehold, in a manneér that will allow ac-
.curate allocation'and royalty calculation for'that lease. - ’

3. " ‘Common Storage. Where commerc1al ut111zat10n involves common : stor—
age from two or more leases, e.g., a common brine evaporation pool for
productlon ‘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 elther on or off the 1easehold in a manner
_ that will allow ‘accurate allocatlon and royalty calculation for that
lease. The ‘surface fac111t1es, metering, and.fluid sampling systems’
employed shall be approved by the Superv1sor. )

4. Meter Testing and  Maintenance. All meters and metering systems .
shall be maintained in acceptable working condition and shall be in-
spected tested -and adjusted to meet approprlate deSLgn standards.'

L .
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The frequency and stringency of tests shall be prescribed by the Super-
visor. The Supervisor may witness any periodic meteting 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_teststand
inspections shall be performed on all meters involved in royalty calcu-
AIations. Dependlng on inspection results, the Superv1sor may alter the

inspection frequencies herein specified. :

(1) Orifice Meter Tests and Inspections.

(a)',Visual functional'inspectionvshall be péerformed as
part of the daily well check. Recorders shall be inspected for mal-
functions at that time and repaired 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 i}.O%.of the meter's

differential and static pressure ranges shall require removal of that
instrument and installation of a recalibrated instrument.

. (c) Orifice plates and meter tube runs shall be inspected
by the operator for wear and»rebalipered 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 production
demand, but meter runs and accessory equipment shall be inspected at -
intervals not exceeding one year.

' (2) Turbine Meter Tests. and Inspections.

‘ (a) Daily readout checks shall be made to verify func-
tional operation. . : 4 _ :

(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 lnspected for bearlng wear, turbine damage, or cor-
_rosion and repaired or replaced as necessary. '

(3) Electrical Meters (Power Meters).

- (a) . Ihsoect daily for function.

(b) A detailed’ check ‘and 1nspectlon shall be accomplished

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 repaxred or replaced if
a dlscrepancy greater than +0.5% is found. .

7-4
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(ﬂ~1 ' , (4) Other Typesiof Meters. c,,,

{a)  Where: metering systems depend on static and differen-
-tial pressure measurements, e.g., venturi'or nozzles, testing shall. be
as outlined above for orifice meters 1n 4.A.(1). :

(b) Testing procedures and frequenc1es for -all other me-
tering systems shall be as approved by the Superv1sor.

B. - Non- Royalty Meter Tests and Inspections Metering 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, calibrated, and/or proven at. yearly inter-
vals to demonstrate an overall accuracy of +5.0%, unless otherw1se
.spec1f1ed by the Supervisor. :

)

5. Application for Meter Installation. .All metering systems shall be

- approved by. ‘the Superv1sor 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-
sion of a Sundry Notice, in triplicate, to the Supervisor.

Applications shall include the following information:

. A. Purpose of the meter and whether it w111 be 1nvolved in royalty-,
( - calculations. .

. B, Location,_e 9., Well No. 53- 6 SE%SE% Section 6, T. 3 8.,
“R. 10E., M.D.M. -

C. What is to be metered, such as’ steam, water or combination _
thereof, and appropriate phy51cal characteristics, such as the tempera;
ture, pressure, density, corrosive or scaling tendencies, and a chemi—
cal analysis.: R : N

D. Anticipated average and range of daily rates to be metered.

E. If the meter is involved in royalty calculations,. the estimated .
~monthly gross dollar value that w1ll be measuréd. by the meter. and how
the measurement will be used in royalty calculations. ‘ -

~‘'F. Drawing of the 1nstallation show1ng piping, locations of equ1p-
ment, and- valves. . :

G. If'notyshown in a drawing, indicate (a)typejof_meter, manufac-
- 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. ‘ T o :

" H. Anticipated accuracy.

o
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-I. Proposed 1nspectlon, testlng or calibration procedures and the
testing schedule. .

AL ik,

Reid T. Stone
Area Geothermal Supervisor -

APPROVED :

Russell G. Wayland
Acting Chlefv Conservatlon Division







| ~ UNITED STATES e
DEPARTMENT OF THE INTERIOR -/ __

GEOLOGICAL SURVEY BRTEN
" Area Geothermal Supervisor's office o
' Conservation Division, MS 92 - -
. - 345 Middlefield Road - Clio
‘ Menlo Park, CA 94025 . UG

JUN - 2 1977
Memorandum
To: ~ . INTERESTED PARTIES

1“1:om,:k>.<v‘:("L Area Geothermal Supervisor

o Subject: Plan of'Operation Getty Oil Company, Federal Lease U-27391,

Roosevelt Hot Sprlngs KGRA, Beaver County, Utah.

Getty 0il Company has submltted a Plan of Operatlon pursuant to 30 CFR
270.34, to drill eight 7500'+ geothermal resources exploratory wells on
Federal Lease U-27391 w1th1n the Roosevelt Hot Springs KGRA, Beaver

County, Utah

A copy of the Plan of Ooeratlon is enclosed for your 1nformat10n, re-

 view, and files.

.Interested parties are invited hereby, to—participate in an on-site

field inspection of the propoSed access roads and well locations sched-
iled for June 22, 1977. ' The inspection party will depart from the
‘Hong Kong Cafe, Milford, Utah at 8:30 a.m. Mr. Ken Bull, District
Geothermal Supervisor, 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 1nspect10n and
proposed actlon should be addressed to: Mr. Bull.

An Env1ronmental Analysis (EA#82) w111 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 con51dered, must be

'recelved no later than July 8, 1977, by-

Area Geothermal Supervisor
. USGS, Conservation Division
--345 Middlefield Road MS 92
Menlo Park, California 94025
el 415- 323 8111, Ext. 2848 (FTS: 467 2841)

We urge you to send written commentary and w1ll apprec1ate hearlng

from you even, if you are of. the oplnlon that the ex1st1ng regulatlohs,
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lease terms, and operational orders provide adequate env1ronmenta1
protectlon., Further, we solicit your comments and suggestlons on the
proposed action eyven though you may not be able to partlc;pate 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 Superﬁisor s Office will not send a draft Environ-
" mental Analysxs (EAR #82) to interested parties for review for the pro—,

posed action. Certaln 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 will not receive a copy of the final
" EA unless such parties comment on the proposed action in writing or re-=

quest a copy of the particular EA pursuant to the Freedom of- Information

"Act. Copies of Env1ronmental Analyses are available for 1nspectlon

during normal bu31ness hours at the Area Geothermal Superv1sor s Office,

" the appropriate Dlstrlct .Geothermal Superv1sor s Offlce, and the appro-"
.prlate BLM DlStIlCt Manager s Offlce., :
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INTERESTED PARTIES

GETTY OIL COMPANY
- Environmental Analysis #82

‘Plan of Operation:

8-7500' + wells

Federal Lease U-27391
Roosevelt Hot Springs KGRA
Beaver County, Utah )

District Geothermal Supervisor
USGS-Conservation Division
Post Office Bldg., Rm. 443

350 S. Main Street .

Salt Lake Clty, Utah - 84101
FTS: - - 588-5245 (801~ 524 5245)

Cdnservation Manager} Central Region -

USGS-Conservation Division MS 609
Environmental staff (Don lebey)
Box 25046

Denver Federal Center

Denvex, 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 City, Utah 84138 .

' FTS:y 588-5643 (801-524- 5643)

Dlstrlct Manager

Cedar C1ty District Offlce

nBureau of Land Management
P. O. Box 729

Cedar City, Utah 84720
(801 586- 2401) |

Bureau of Land Management
Beaver River Resource’ Area Offlce
Attn: - Lanny Ream ’
P. O..Box 729 '
. Cedar Clty, Utah 84720

(801- -586- 2458) K :

State Director’

Bureau of Land Management
University Club Building
136 E. South Temple

P. O..Box 11505

Salt Lake City, Utah 84111

'FTS: 588-5311 (801-524-5311) -

Mr Max Crittenden, Chairman

Geothermal Env1ronmental Advisory Panel

U. S. Geological Survey.-
345 Middlefield Rd., MS 75
Menlo Park, Callfornla 94025

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

U. S. Fish & Wlldlife Service
Regional Director, Region 6
Attn: Hal Boeker

Denver Federal Center

P. O. Box 25486 .

' Denver, Colorado 80225
- FTS: 234—2209' (303—234-2209)

U. S. Fish & W1ld11fe Service

‘,'Area Office

Attn: Lew1s Richardson

- Federal Building

125 S. State Street
Salt Lake City, Utah '84138"
FTS: . 588j5637 (801-524-5637)

U. S. Fish & wildlife Service
Division of Ecological Services
Attn: Felix Smith -

2800 .Cottage Way, Room E 2720

Sacramento, California 95825
FTS; . 468-4657 (916-484-4657)

U. S. ERDA, Nevada Operations Office -
Attn: John O. Cummings/James B. Cotter
.P. ‘0. Box 14100

Las Vegas, Nevada . 89114

FTS: 598-3591 (702- -734- 3591)
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1 : ) INTERESTED PARTIES - EA#82

.U. S. ERDA

Division of Geothermal Energy, 3rd Floor
" Attn: Bert Barnes/Ron Loose

Mission Team Leader, Southwest
20 Massachusetts Avenue NW
Washington, D.C. 20545

FTS: 376-4902 (202- 376 4902)

U. S. Forest Serv1ce ,
" Attn: Ralph S. Rawllnson

. 500 S. Main Street
- Cedar Clty, 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 Offlce 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

11860 Lincoln Street

Denver,. Colorado . 80203. .
FTS: . 327-5914 (303-327-5914)

Env1ronmental Protectlon Agency
Las Vegas Office

Attn: . Don Glllmqre

P. O. Box 15027 -

' Las Vegas, Nevada 89114
FTS: ‘59572969; Ext. 241 (702-736-2969)

Senator Jake Garn - _
Federal Building, Rm. 4227
125 s. State Street

Salt Lake City, Utah- 84138

FTS:: 588-5933° (801-524-5933)

‘Senator Orrin Hatch |

Federal Building, Rm. 5430
125 S. State Street '

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

Represen;ative 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 City, Utah 84720
(801-586-2451)

Utah State Planning Commission

. Attn: Dave Conine

Room 118 State Capitol Bldg.
Salt Lake City, Utah 84114,
(801-533-6491)

Utah Water Resources Division

Attn: Brice Montgomery, Geologist

Room 435 State Capitol Bldg.
Salt Lake Clty, Utah- 84114
(801-533- 5401)

Utah Natural Resources Department
. Attn: Clifford Colling

-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’

WYtah Division of Health
Env1ronmental Health Service Branch'

"Attn: Lynn Thatcher, Director

'-.>(801-387-2636)

44 ‘Medical Drive
Salt Lake, City, Utah 84113

‘(801 -533- -6121)

Utah 0il, Gas & Mining DiVision
Attn: Patrick Driscoll . oo
Chief, Petroleum Engineer B

11588 West North Temple
‘Salt Lake City, Utah 84116

(801-533- 5771)

-Utah Wlldllfe Resources Division

Attn:  Earl Sparks

1596 West North Temple
Salt Lake City, Utah 84116
(801- 533- 9333)

- Utah- Geologlcal .and ‘Mineral Survey -

Attn: Dan Mc Millan

USGs Bulldlng,,Unlver51ty of Utah
Salt Lake City, Utah 84112

(801 -581- 6831) '

. Dr. Richard E. Turley

State Science Adv1sor
3008 MEB -

'Unlverslty of Utah

Salt Lake City, Utah 84112
(801~581—6479)

J Un1versmty of Utah .

Bureau of Economlc & Bu51ness Research

- Mrs. Ronda W. Brinkerhoff, Research Analy.

Room 401

4Salt Lake C1ty, Utah 84112

_Beaver County Plannlng Counc1l

Attn: Russell Mayer, Chalrman
P. 0. Box 811 :
Mllford,,Utah 84751

‘Beaver County News

Attn: N. E. “Red" Wilson '

" P..O. 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 0il Company.
Attn: Wayne Shaw
P. 0. Box 5237 . .
Bakersfleld California 93308

(805 399- 2961)

california Energy Company, Inc.
Attn: Mr.. Paul Storm . -
Wells Fargo Bldg., Sulte 300

200 B Street

Santa Rosa, Callfornla . 95401
(707-526-1000) -

' Chevron USA, Inc.

. Attn: Mr. J. G. Turner

‘P..0. Box 3722

San Francisco, Callfornla 794119

(415 894 - 2726)

Exxon Company
Attn: James H. Hafenbrack
P. 0. Box 120 . -

‘Denver, Colorado 80201

_Geother@al_Power Corporation -
" Attn: Frank G. Metcalfe

1127 Grant Avenue, Suite 6.
P. O. Box 1186 - _
Novato, Calrfornia 94947
(415-897-7833) T

f GeothermEx
" Attn: Mr.. James B.

Koenig
901 Mendocino Avenue -
Berkeley, California 94707

(415-524-9242)
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Gulf Mineral'Resphrcésice.
Attn:: Mr. E. W. Westrick

" Exploration Department
-1720 South Bellaire Street

Denver, Colorado 80222,
(303-758-1700)

_Hydro-Search, Inc.

Attn: Mario L. Davis

. 333 Flint Street

Reno, .Nevada 89501

,(7024322_4172)

Phillips Petroleum Company
Attn: R. L. erght :
P. 0. Box 752

Del Mar, .California 92014 . -
(714-755~0131)

Republic Geothermal,'Inc;'

~ Attn: Dwight. Carey

P. O. Box 3388 -

Santa Fe Sprlngs, Callfornla
(213~ 945 3661)

Sunoco'Energy Developmedt'Co.

Attn: E. R. Sausser .

12700 Park Central Pl., Suite 1500

Dallas, Texas 75251 °

(214-744-4300)

Union Oil Company

- Attn: Don Ash.

1250 Coddlngtown Center
P. O. Box 6854

Santa Rosa, Callfornla 95406

(707 542 9543)

Samuel M. Eisenstat

.f'.Elsenstat & Gottesman, ‘P.C.
_‘400 Park Avenue
" New York, N Y. 10022

Mr. ‘Clyde E. Kuhn

2207 Carroll Street ‘Apt. 3

. Oakland, Callfornla 94606
»(415 451~ 3714)
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‘Subject: 1760 U-27391 (POO .
o --Folder EA#82) w/a
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, "1 GeutyOilCompany | P.O.Box 5237, Bakersfield, California 93308-Tclcphonc: (805) 399-2961

- : Caﬁlomia gxpldra!ioo aao Production Division * May 25, 1'57_’ '
'Area‘Geothcfmal'SuperviEor's Office
Conservation Division, M5 92

o 345 Middlefield Road

e Menlo. Park Callfornla 94025

‘Attentlon;‘oMr. Barry A. Boudreauv' v .

. . + Re: Proposed Plan of Operations.
. o Roosevelt Hot Springs KGRA
Beaver County,. tah :

Gentlemen.

. Please find enclosed our Proposed Plan of Operatlons 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 dralnage 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
finished reports.' ’

1

T J“Included in the Proposed Plan, of Operations are Attachments cover-
i : B . " 4ng Blowout Prevention Equ1pment and .a plan for the proposed drlll-
T ' ing and testlng activities.

¥

[;: s
b

If addltlonal 1nformat10n is de511ed to complege this- appllcatlon, ,é
please let us know.. .%
A : : S : - 3
.ERDR o .- - Very truly yours, f
) UMOF‘WMOQ’M ) T ) . ‘ oL :'w‘
_ o formiaB. CAR C GETTY OIL. COMPANY i
- ' A ‘“‘v°?“a , SR : g
C - ) S : 0 c . '{
! T (é 710 CAB—gtﬂ/v—~r(;«___' .
; R : E@E WE J{J\v. Woffington)|} . ' 8
'y Dmision Explorat on- Manager _
S ,,‘ww:br T MAY 61977 . L
Vo " * Encls. A&Acmmu AL SUTLRVISCH'S OFFICE e T : ‘ i
o . CONSCRVAYIOH DIVISIGN . . ‘ : S .
LS. GEOLOGICAL Suinty ’ ‘ ‘ \
PUERLO PARK, CALL CRY g
. ) N i




(Other instructtons on
reverse side) -

R E {May l-u'(‘;l)‘cl
MA( 261 - UNITED STATES

SUBMIT IN TRIPLICATE*

l‘om ngprond '
Budget Bureau No. tz-RlIZS

AREA GEOTHERMAL sumnff:gsflmcs DEPARTMENT OF THE- INTERIOR

CINSERVATILN PIVIE

0. LEasx ouwru'non AND nnun NO

“U-27391

eeaooicny STy GEOLOGICAL SURVEY
Sfx-uAPPLICATION FOR PERMIT TO DRILL, DCEPEN, OR pLUG BACK

"G INDIAN, ALLOTTEX Ok TRIBE NaME

la. TIPEOF v.oax
DRILL El DEEPEN O PLUG BACK OO

b. TYPTOF WELL .
MULTIPLE

7. UNIT AGREEMENT Naup

: g'.:u. - WLt orsex _Geothermal ,:t‘::ol“' Lokl s FARM Ok LEASE Raxe ”
E vawe or orcaaTor . i . N

Getty 0il Company ' L v
3. ApoBEss Or OPLRATOR c j i - USL #52- 21

"P. 0. Box 5237, Bakersfleld, california 93308

4. LOCATION OF WELL {Report locauun clearly and in accordance with any State requirements. *)

KGRA Wildcat

10 IELD-AND T ) ’ :
.f?oos velt 168 "SErings

Atmuriace - 990! South along-section line and 2310' Westerly at rlghL
angles to said line from the NE comner of Sec. 21,. .

4t proposed prod”z0ne P, 27S/R/9W., Salt Lake BsM. Stralght hole from -
_surface_location above C

11. 8ZC., T., B, M., OR BLK.
AND sann on. Ann

Sec. 21 - T 27S/R 9'~7

‘§4. DISTANCE IN KILIJS AND DIRECTION FRUM NEAREST 1T0%WYN OR POST OFFICE®

12 COLh‘K" OR PARISH | 13. S8TATE

12 miles northeast of Milford, Utah - |7 peaver Utah
19, BISTANCE FEOM FROPOSED® 168. NO. Or ACRES IN LEa8E 17. NO. OF ACBER ASSIGNED -
LOCATION TO NEAREST 990, . . © TO THIS WILL
PROPEBTT OR LEASL LINE, FT. 1,920 R [ I -
(Also to veareat drip. unit line, if any) ‘L . B N
‘38, DISTANCE -FROM . I'ROPOSED LOCATION® 19. PROPOSED DEPTH - 20. ROTARY OR CABLE TOOLS .
20 KCAREST WELL, DRILLING, COMPLETED, - . R : - s
_©R APPLIED FOR, ON THIS LEASE, FT.° None 7500'+ Rotary . R

u. BLRVATIONS (Show wheu\er DF, RT, GR. ete.)

Ground (Est.) 5890' above sea level from Adamsville Quaaraﬁle

-3 PROPOSED CASING AND. CEME\TI\G PROGRAM

.. October 1977

SIZE O HOLE " size or CASING WEIGHT PER FOOT

" 22. ATPROX. DATE WORK WILL START®

SETTING DEPTH

" QUANTITY OF CEMENT -

e

Y Weres

(*) See attached plan
. . . ) L 1’;

oLUL OL HEUES LOREIWIONS UL Uik

" oL Ud poen aILess;

IX ABOVE SPACE DESCRIBE noi‘osm ‘PROCRAM : It proposal {s to. decpen or plug back, give data on rresent productlre gone wd proposed pew producnre

sope. M proposal §s to drill or deepen directionally, ghe pcrtlnen( dntl oo subsurface locations and mcasurcd und true verucal dc.uhs

pnventer program, if any.

Che blowout
.é

- GETTY OIL \mwy Y
llﬁ!ln "V‘( e
/3

o,‘g;i"'x\&é&'zsi 1977

\O‘ftl‘l\’T'O‘ ——{J

{This- lpn\-‘ lar Federal or Ntage™ vunk use) ©

oo
:‘; Ll
b
FERNIT X0, . APPEOVAL DATE —
. ) - . [ PR
APPROYVED BY : nrLe } . RN 2
COXDITIONS OF APPROVAL, IF AXY: . S . o S 6 o3 37
: : : - . N
.o et Pome
: S
. 8 R
B &

.:'See, lnstructions On Bevenc Side .
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B VAV

[
61377, UNITED- STATES.

' MAY 2 S| SeMEASE e T E L e
”ﬂ CEOTHERMAL SUPERVEZ s DEBARTMENT OF THE 'INTERIOR T U-27391 -7 o AT
COUSERVATION um::»-ff( GEOLOGICAL SURVEY - 6. IF INDIAN, ALLOTTEE OR TRIBE NAME
.55+ Y IEE AL A I { ) L ”- N G
. HEACIAL - ——
o0& SRV NOTICES AND REPORTS ON WELLS | 7- UNITAGREEMENT iave .
(Do not usc this® form for proposals to drill or to deepén or plug back 10 a different - =T - e
nscno(r Use Form 9-331—(: for such- -proposals.) 8. FARM OR LEASE NAME.
1. oil 0 " gas ‘0 o v ‘ ; ' ot T R
well & well. ~._other  Geothermal 4 9. WELL NO. R
2. NAME OF OPERATOR. T . S USL. #52-21
any. - . - 110. FIELD OR WILDCAT NAME
3. ADDRESS OF OPERATOR .- |KGRA Wildcat, Poosevelt Hot Springs.
 _P. 0. .Box 5237, Bakersfield, Ca 93303 | 1%: SEC. T, R. M., OR BLK ANDSURVEY OR -
4. LOCATION OF WELL (REPORT LOCATION CLEARLY. See space 17 AREA ;
below) 990'S & 2310'W from NE cornmer _Section 21 -~ 7. 27S/R 9
AT SURFACE: Sec. 21 - T.275/R.9W 12, COUNTY OR PARISH| 13. STATE
AT TOP PROD. INTERVAL: Stralght hole (as aknve) Beaver .- ‘ Utah
AT.TOTAL DEPTH: gtraight hole (as above) 14 APINO. . . il
16. CHECK APPROPRIATE BOX ‘TO INDICATE NATURE OF NOTICE, |- = crTet L R
. REPORT, OR OTHER DATA - - | 15. ELEVATIONS (SHOW DF, KDB, AND WD) -

" CHANGE ZONES

4 18. ( hereb certufy that the fore oing tst ue and corrcct
= GETTY 0L \:m\mf

- SlGNEDl_].&/L

‘ A d 58 O + above sea. level
REQUEST FOR APPROVAL TO: = - SUBSEQUENT REPORT OF: Ground 589 N

TEST WATER SHUT-OFF
FRACTURE TREAT
SHOOT OR ACIDIZE
REPAIR WELL

PULL OR ALTER CASING
MULTIPLE COMPLETE.

(NOTE Report results of mulhple complehon or zone
change on; Form 9 330.)

-~
<

9]

ABANDON® 0
(other)Drill Geothernal Wildcat tell

DDDDQDDD
0000000

LR ERIT]

ire, e

;

.17 DESCR(BE PROPOSED OR COMPLETED OPERATIONS (Clearly state all. pertinent details, and give pertinent dates,
including estimated date of starting any proposed work. if wel!l.is. directionally drilied, give -subsurface Iocatlons and -

measured and true vertical depths for all markers and zones pertment to this work.)*
" The. Getty Oil-Western Division Operations with headquarters in Bakersfleld
Callfomla, is prorosing to drill and test a geothermal wildcat well in the Roose-
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
heat and preqsure to provide a geothermal reservoir 'should be encountered from

- 1800' --2000' in the subsurface. From this poirt on, the completion depth will.

‘be’ dictated by reservoir parameters and hole condltlons. A startlng daLe 15
tentatlvely set ‘for October 15, 1977.. P

3
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Subsurface SafetyvValve: Manu. and Type

.

o
o

J-6y il

S6CHC]1 19z vug 10 9bbr
16° Lliucy 0f hetnuE

ot

SCN: U l’“/""“ St Dl_V. Ex loratlon . :-May-25"-~
khbffln 'Lc"i - ,/ ITLE h‘—\n-;g‘_r DATE — e A -

174
U : : {This space for F-.dcralvor State ofiice use).
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APPROVED BY - __ YIME __ _ . DATE
CONDITIONS OF APPROVAL, IF ANY: i - -
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- PROPOSED PLAN OF OPERATION
TO DRILGL GEOTHERMAL TEST WELLS
ON UNITED STATES GEOTHERMAL RESOURCES LEASE

U-27391
BEAVER COUNTY, UTAH Y
‘ Getty 0il Company’ T . .Bakersfield, California
Geothermal Op'erations‘ Co N -May 20, 1977 '

E@E WE@

MAY € 5 §1977 .

AREA GECTHERMAL SUPERVISOR" S OFFICE
CONSERVATIGN Givisisl
. U.S. GEOLOGICAL suavey
YVENLD PARK, CALIFCR YA
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INTRODUCTION
a.‘ See Exhibit "a" for proposed well locatlons,
drainage pattern and planned access- roads.
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Adamsville. Quadrangle expanded to a scale of
1“ = 2, 000 -
DETAILS OF WORK
a. General Rig Specifications: ‘
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. ¢. Lloffland Rig %5 used successfully 1n Roosevelt ' o '%
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ATTACHMENTS

Topographic Map (Adamsvillé'Quad Expanded)

" Scale 1" =.2,000' with proposed well sites,

existing roads, .proposed access roads and
drainage. .

' Typical well site layout with rig and

equlpment.

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

Typlcal Choke Manlfold Plan for Geothermal
Dr1111ng. .

B.0.P.E. Stack for drilling first phase
of hole from +100 feet to +800 feet
through 20" casing,

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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© 1. INTRODUCTION -

Getty 0il Company proposes to drill up to eight

(17500i) geothermal test wells_on Federal-Gebthermal Resources

Lease U-27391 in the Roosevelt Hot Springs KGRA, Beaver Couhty,:

‘Utah. In accordance with 30 CFR 270.71, 270.34 and GRO 2, 3
and>4,‘this Application, Plan of Operation and attached |
Eﬁhibitsfaré submitted fprfconsideratioh and approval for the
f:proppéed work schedule.’ The"peitinenﬁ data is shown'on’ﬁhé‘

attachment lisﬁed as Exhibit "A".

‘.‘Exhibit'”A" is a USGS Adamsville guadrangle map
eipanded to a scale of 1" = 2,000', and shows proposed well"

locations, drainage, existing and proposed roads.

The Qélls';;e to be drilled as stfaigﬁt (vertical)
holgs.with only miﬁor deviations to pfpjeqtéd depths of +7500°'.
" fThe approximate well locations in feet'and‘diréctions,from‘fhe
néérest'knOWn and established section corner marker are given
4‘be;pw. General acceSS’to'thé drill sites Qillzbé from Milford,
Utah,}squth along SfatevHiQhWay 257,'then_via:the Pass Rdaé'and
.Lowér Ranch CanYod Road, an improvedrai}t~suffacé road. |

+




‘Lease U-27391

' Well Location USL 452-21 - Exhibit "A"

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

corner appfoximatély 990 feet south along the east

,  line and 2310 feet ‘westerly at right angles to said

" line and 990 feet westérlylat right angles to said.

'WélI~Lbéation USL $#34-21 - Exhibit "A"

" line.

" Well Location USL #72-21 - Exhibit "A"
P, 27 S., R. 9 W., .Section 21. From the northeast

‘cbrhe:Aapproximétely 990 feet south along'the east

line.

T, 27 S., R. 9 W.,,Sectioh 21. From the northwest
cotnerAapproximately_2310 feet 50uth~along the'west

line and 1650 feet easterly at right angles to said

line.

~T. 27 S., R. 9 W., Section 21. From the southwest
corner 330 feet approximately northerly along the

‘ ﬁest'line'and 1650 feet egsterly-at-right angles to’

said line.

PP Sy S S
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Well Location USL #76-21 .~ Exhibit “A®

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

corner 1650.£eet north apprbximafely along the east

line and 990 feet westerly at right angles to said

line.

Well Location USL #62-29 — Exhibit:"aA"

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

' . corner apbroximatély;99oifeét southerly along the

east .line and 1650 feet westerly at right angles to

said'line.

Well Location USL '$12-28 - Exhibit "aA"
T. 27 S.},R, 9'W.,_Section 28.  From the northwest

cofner approximately 990 feet southerly along the

~West 1inefand 330 feet-easteriy at right angles to

said line.

" Well Location USL #34-28 - Exhibit “A"

T;'27‘S-, R. 9 w.,,Sectioq 28. From the northwest

. corner approximately 2310 feet southerly along the

" west line andf1650 feet eastérlj‘at right angles to - |

said line.

Eet




' II. ' DETAILS OF WORK

‘As of?the date of'thiSaapplication, a rig with the o
following spec1f1catlons has not been ‘secured, but. negot1at1ons_

t are currently under way to contract for equlpment suff1c1ent tO”

;meet all requlrements for drllllng, testing and completlon-of‘a

test well with complete safety for personnel and equlpment. .An'v

addendum ‘will. be sent to the USGS as soon as p0551b1e.

»a; General ng Spec1f1cat10ns

The follow1ng equlpment w1ll be used to drill and

complete a +7500 foot test well:

1. A rotary-type r1g with capability of
: drilling 7500 8000' with.4%" D.P. -

2. Two draw—works.englnes f 400 HP or
- equivalent. . '

3/ 'Twc'pumps - EMSCO D-500 type;,

. - v_*.4. Mast - 112-126' portable type 500, 000#
‘ capac1ty.‘ :

5.. Substructure -.Normally required to
~handle a full BOP stack commonly used.
in Roosevelt Area. o
6. 7500' minimum 4%" drlll pipe.
>7.v1Two-509 bbl. steel water stqrage tanks.
‘8. One 100 bbl. vacuum water. truck.
9. Mud logging unit from conductor pipe to T.D.

10. Mud D-sander and D-silter.

A L AT SR T
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‘f w111 be the initial 901nts frOm whlch the surveyed well -site

e. Surveys and Bench Marks -

y The area in this proposal Plan of Operatlon is
ione in whlch the section corners have been establlshed but
sectlon—llne roads and quarter corner markers are practlcallyl
',non—exlstent. The section corners that ‘Have been emplaced
-coord;nates will be measured.' Basermap and grid control Wlll
be from the USGS Adamsuille quadrangle expanded'to-a‘scale of

1" = 2,000 feet.

In order tovinSure,accuraCy as closely as'posslble,

Getty’oil Conpany has contracted.for‘Bullock Bros. Engineering>
Companonf Cedar City, Utah, to handle the.basic engineering
uork‘involvlng,well location, location corners‘for;the ria

51te, staklng the access roads and furnlshlng a rig layout w1th
'sumps and reserve. p1t areas layed out on the 51te location.
~The Bullock ‘Bros.' firm w1ll.place the required cement bench
marker away.from'the‘center of the location, as.regulations
require.‘ In addition, theyenill emplace a cement pad for sub;

sidence and seismicity control.

At such time as their work is completed,_a
<sca1ed plat show1ng the pertlnent detalls for each location
"111.b3 drafted. A copy of this work w111 then be sent “to the

regulatory bodies, as an addendum to complete the’ Plan of

4§89




Qpetatibns. 'Any'additional behch marks or surveys recommended .
by the Geothefmél'Supervisor will be éstablished in accdrdance

with his recommendations.

. £f.  Proposed Drilling and'Casihg»Detail‘Prggram

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

'bﬁtt:ess thread K-55 casing_(interval‘yield 3060 psi and collapse -

 v1600 psi). Equip casing with bow-type centralizers. Cement to

surface. Allow for 50% excess and treat with 2% CaCly.. Install -

20" caéing‘head and 20", 2000 psi‘blowoﬁt'prevention équipment.:

-Inétail‘mud.lbggers'before drilling out.

2. Drill,17%ﬁ hole to;£800f;f {Penetrate hafd"

'rbpk,'if possiﬁ;e). Keep hoie_Within:BO vefticé}.> Check hole

: with_sﬁrveys at 1001 intefvals. Ruﬁ and Eemeﬁt_to,sprfaée‘ a
13-3/8", 54.5%, K-55 buttfess_threéd,.raﬁgeAIII'casing (interval
yie}d'2730 psi,,collapse‘resistance'll40'pSi).‘ Uéérl:l'perlite,
80%'si1ica’flour, 2% gel;-l/é%‘CFer (ratios may vary aS‘diététed
by3h§1e conaitipns),Awith,sufficient eXcess’tq~bring_slu;£y to,

" surface. éut‘offvcasing, we{gron 12",,3000_psi'head‘with‘two_?
2" outlets and equip well with 12" series 900 blowout,pfe§enﬁdr,
:cohsiétihg of 3000 psi workipg'pressute”double ram'and"ﬁydril. '

_ Test BOPE before drilling oﬁt”shoe..
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_ '3. ‘Drill 12%" hole with a botton- hole 1ocked
‘assembly to +2000' Run drift surveys on -dull. blts. Keep
hole dev1at10n to minimum with no greater maximum than 10° at

'ca51ng p01nt Maintain cont;nuous ‘surveillance of mud tem-

peratures on 20' intervals and continuously log gas shows,

:'4._ Run“and cement 9—5/9", 40#, R-SS buttress
jthread,range III'easing (intervai'yield 3950 psi and collapse
2760'psi) with'sufficient exdess to bring cement to surface. -

, Cement to be 1:1 perllte, 80% 5111ca flour, 2% gel, 1/2% CFR-24

. (ratlo of ingredients may vary as dlctated by hole condltlons)
-Equ;p bottom joint with a guide shoe and float collar at top.
*Tack‘veld bottom two joints. Install iatch-on‘type centralizers.
;one near5guide_shoe'and fioat, and on collar every other'joint '

to surface.

5. Remove. BOPE. Install 12", 2000 psi'x'IO"
2000 psi expan51on spool 10“ ‘master valve, -and BOPE stack as j
'shown 1n_attachment Test all BOPE equlpment and casing to 1000
‘4psi.forr15 minutes.  Note results on tour sheet and drlller
initial. .Notify‘ﬁSGS if they-w1sh to witness test.‘

6. ‘prill out float collar, cement gulde shoe
‘and dr111 ahead in 8k"- hole._ Malntaln constant temperature

check untll hole reaches total depth

“ .
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-7." Run logs before runnlng casing strings.

'Addltlonal logs, cores or formatlon tests will be scheduled

- as needed
’ Drilling Fluids -
Interval "~ Type " Weight Viscosity - Water Loss
0" - 100’ . Gel Water Minimm 55-65° - No Control
.-100" - 800'  Diammonium Phos-  * 45-55 .
' . phate ' o . .

~ 800* - 2000' . " - " - 40-50 .-

- 2000 - +6000" " = 3640 " "

Use Desander and Desilter to keep weight down.

g."Loggingiand'Testing Program

A mud- logglng Ln't will be lnstalled before drill-

xng out conductor ca51ng, and w1ll log and monitor hole to. .D;
- 47500°. ~ other logs ‘to be. run selectlvely at casxng depths (800'

2000°, 6000'), include:

Dual Induction - Laterlog-
Formation Den51ty Compensated Log
Compensated Neutron Por051ty Log
" . Borehole Compensated Sonlo_Log_
 Gamma Ray‘-'Caliper,Log
 Temperature Log - Selected Intervals .

'Flow'tests;‘ : o One day utilizing a range
| | of orfices.
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~'-F1uid chemistry: - . Standard industrial water

' ‘ ' analysis.of:produceqVfluids;
sampled at intervals during

- flow tests. '

Well Bore Treatment: - ~ None contemplated.

‘'h. Optional Procedures for Drilling -
and Testing Activities

During drllllng operatlons, hole condltlons may
be altered or changed, which would requlre alternate procedures
to further galn .an’ 1n51ght to the reserv01r conditions or

fracturlng, temperatures, 1nf1ux of formatlon flulds, pressures

from. formation gases. -All of these conditions may 1nd1cate the -

feasibilitj of one or more of the following activities to. -

further evaluation of the geothermal resource.

Activities deemed normal for drilling operations
‘include: .

1. Taking;cbres'with‘diamond heads.

2% fplugging back.

3. . Redrilling.

.41 Perforatlng.
"5, -Runnlng llners to seal off conate waters.
6. Side tracklng. '

7. Setting packers.

8. Conductlng Flow tests of short duratlon
-~ through manifold and blooie line ‘to
determlne flow characterlstlcs.

A




9., Running a series of wireline electr1ca1
and temperature surveys for evaluatlon
purposes. :

ib.-'Settlng~cement plugs.
11. Plugging and.abandonnent.

i, Topographic Features and Drainage Patterns

_‘The-immediate area of thls proposed Plan of .
operation'lies on the‘westward slope of a typical basin and

range prov1nce in southwestern Utah. A gently sloping alluVial
fan d1ps westward into’ the Escalante Valley away from the -

Mineral Mt Pluton. The surface is cut by small intermediate

streams and shallow washes whlch contaln water only in heavy

:snowfall years. Rare cobbles -and small boulders of. metamorphlc,

volcanlc and pegmatltlc orlgln are found on the fan, along w1th

pedlment type gravels,‘511ts and clays.- Bedrock is .not exposed

'1n this part of the alluvial fan. An east-west fault 1s exposed

in ‘Section 22 (Peterson, 1974); whlch may or may not progect

through part of the proposed area of work.. A more promlnent

. ffeature, the Dome Fault, whlch runs northerly, is apparently

termlnated near the north line of Section 21. - A southerly

exten51on of this fault, if present, is burled underneath the

_alluv1um. The semi-arid condltlon of the area is not conducive
to abundant plantrgrowth. Most common type of plants are
»small juniper trees and sagebrush 1nterspersed w1th an occa51ona1

b;tterbush. A brief phy51ograph1calvwell-site dlscu551on follows(-

with,reference'to the location map,'Exhibit "A".
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. -SITE $72-21: This weil‘éi;e is~locatéd 05 the né:th—
eaét flank éan faifiy'wide‘shallow wash, which trends nQrth—v
'wééterly'tgwa;d the Escalanté:Valley. ?his drainage béd'cuts
_ across the sbgthefn end of the Dome Fault and may represent a
cross: fault, which términates the extension of the Dome Fault
Strﬁctur§ into’Sec£ion 21. The.stream.ﬁed is épp;oximafely
ﬂ~tﬁo_feét in.dépth’below the terrace where the lqcation'would.
be buiit; An existiné road willlbe utilizea and the access '
road will fequire only a-minimum.of'gréding. "The ground eleva-
tién is 45900°' above séa level. vapro#imateiy 5095 of ﬁew

road will be necessary for access.

- SITE $52-21: This.locatiéh is proposed as the initial
) g;i}i_siggj anﬁ lies on. the opposite side ofAthé,shéllow wash

from the #72-21 location. This location is on a gently dipping

-siope_which lies between two‘intermitten;’stream'drainages.f-TheA

_groﬁnd elevation is approximately i5845' above sea level. -

-

similarFtype lithologic section, which would compare to the

Phillips $25-15 well in Séction 15,'shpuld‘be present in this

well. The th'wélis would be‘o: should be fairly near on strike
_with eéch other. Approximately +1800'. of new access road will

" be constructed.

.-1]:»-!
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SITE #34-21: The 5840' contour line passes through

the surface orvg;bund'elevaﬁion at this.locatibn. This well

" location is generally on strike with the #52-21 site, and falls -

very near a projection of the Dome Fault. If the fault is not

‘terminated in Section 21, the plane should pass near or through

this locatibn. This well is on the same type alluvial fan

'deposiﬁ as_arerthe other propbsed‘locafions,,and will present no

" problem in drill pad of(rbad construction. ﬁew access will

require:iBOQf’of road to be constructed.

v

.‘SITE 3276-21: This well-site location is the nearest

"site to the mineral mountain éomplex; Pre-Cambrian metamorphics

outcrop approximately +1000' to the east. This 1ocation will

also be the furthest away frém the Dome Fault trend and should

" encounter a very shallbw section of alluvium before entering

weathered basement.. A possibility existsithat cross faulting

.may be encountered.in this well section. A tentative ground

elevation is +5985" above sea level. Drainage is northwestward

.:apq'onlyviso' of qéw road will be necessary for location entry.

1 B
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. ' : SITE.#38-21: This well locétion is closely on strike
with the #52-21 well, and is super-imposed on the aliuvium fan
cut.by dendritié drainage to the northeast. The guilefs or -
washes‘are vgfy sﬁéllow,]intermittent‘type, thch:floh’fo:
shpté éeriods in times of excessive‘showﬁelt or rainfail. As

'tmuch.és 700—800i';of alluvium may»be encountered at.this well
site. ‘Thevground:elevation lies at iSéGO',‘ This sites d;éins.
wesﬁward and will require_thé'moét new-conSfruction for access.-

A tbtal_of about 1600 will be necessary, but fortunately, will

be on or near the elevatién-all the way from Sité #34521;‘
SITE #12;29£' This site is updip frdm tﬁé cpnfiuence-
of séverai_éﬁream drainages which form a_dendritic‘pa££ern_to
‘Athe west. Tﬁé top of these ﬁmall térraces or bgnqhé#.are :
. generally veiy,shallow:dippihg and afe_very easily'made to .
;iﬁxi‘_" .. T .canfofm to drill-pad sifés, with a minimum of surface diéturbancé,
. | | Approximately #1800' of new access_foad will be neceésary. .The

grduhd elevation above sea level is approximately +5800'.

iSITE'#34‘28: The drill site is 6n‘é wide-flat bench
_’betweén ve;y‘Shalle'drain;gé‘ateas of intermitfent streamfbéds,
: This'siteAwill‘be'on_typical'alluviuﬁFElay,;hd gravels. Therl‘
,'eievation above Qea lével is i$860;‘at_gr0uhd.-iApp;oximateiy 600"
"of hew13c§es§ raad will be neéessary,to dtilize.this_drill siﬁe..

C o e13- .
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SITE #62-29: This well site is on the apexiof a
ageétlyvdippiﬁg.térracé} which"te:minétes intd a'wésh formed .
by ﬁhe méféiﬁg of twoviﬁtermittent stféam beds. The,éfea‘ié
.[fairl&(flat on ﬁop of‘the benchjand Qili conform to dri11-

site ¢on$truCtiéh with only a‘mihimuﬁ éf sﬁrface.distprbance;‘
This location is the furtheétdowd-dip-site away from tﬁe,' 
:minerai'mountainsvand 1ies at a gr§und elevatioh of +5740'. ‘A
'maximum.of 50'_of—new access road willlbe heCessary.v A good .

.gxisting_road runs northerly. from the Ranch Canyon Road, and

f"will.give the easiest access of any of‘the‘propdsed locations;’

IIT. EXISTING AND‘ ‘PLANNED'.ACCES‘S' AN.D, L’ATERAL ROAD‘S.

‘A plan of tpe prpposed‘Well iocgtipns is shown on
Exhibit,"A“f ‘Existing :oadéAand‘tréils.will be used for the
most part fo: access to well lbcation:sites.' Sdme new- con-

" struction wili be neCéssary,té complete access from nearest
A réaéway,~but will bé minimized té avoid any'qnnecessary sﬁfface;

j'disturbance. Construction will be limited to the initial well

_location (#52-21) access road, and ahy‘additional work required

for the'othef'proposed locations wiilibg-delayed until individ-

ualiy,requifed. Local operators and eéﬁipment will be engaged

'to do this work. - <  o L.

: -144. :

!




Two types of roads are shown in 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 gréen 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
require A & B or possibly C & D from nearest
,establlshed road or trail.

. c. All necessary construction and road improve—‘

- ments will comply with the BLM and USGS
specifications. -

IV.  CULTURAL ‘RESOURCES‘ PRESERV..ATION'

As requlred under GRO—4 to protect and preserve the -
cultural and archaeologlcal 1nventory in the areas to be dis-
bturbed for roads and drill 51tes, an approved competent archae—
ologlst, Dr. R. A. Thompson, of the Southern Utah State College
in Cedar Clty, has been engaged to examlne the lands 1nvolved
vin this Plan of Operatlons. Hls report and- exh1b1ts, if any,
‘including an access road survey, w111 be an addendum to be
attached to this proposal when the study is flnlshed. Any areaf

'-whlch mlght prove to be a part of the cultural 1nventory w1ll

"'be mltlgated by ad]ustlng the access road or drlll site to less

sens;tlve coordlnates. : ' o .
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.All water to be used at the rig site during construc-
tion of the acéess‘roads, drilling péd.'ahd in the drilling

opérations‘fo; various‘usage will be purchased from the City of

- Milford, Utah. Any additional supplies, such as road building

ﬁaterials, will ‘also be purchased from local contractors, using

épproved sources of supply.

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

There is no need for any of these facilities to be
constructed in the current Plan of Operations, and none are
being cohtemplated._ Drilling supplies, pipe and-‘equipment

will be stored in Milford, Utah.

VI.  LAND USE AND RESTORATION

a. Additional Areas of Surface Disturbance

In addition to access roads and drill pads, there
are other areas which may have potential surface disturbancé.

These are down-dip drainages from the rig site, which could .

. receive overflows of fluids from liquid dominant reservoirs in

the event of an uncontrolled blowout. These areas would require

. dikes of earthen fill temporarily, and in.thié unforeseen event,

addi;ional-berms'woﬁid be constructed to containlsuperfluous fluids.

._;6_
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At the_cdnclusibn of any site usage, a restoration program,
including obliterating and revegetating access roads, drill

pads and other disturbed areas will be done in conjunction

'~ with the Utah State Division of Wildlife Resou;cés.

b. Pollution of Surface and Groundwaters

' All fluids utilized or produced at the rig site
will be controlled and stofed‘in‘gel-line& pits tq'avoid any .
ébnfaminétion; After settling‘of-any solids, the fluids wili
.bé.drainéd off and used to keep down dust on the roads and rig
‘site with permissioh from the Beaver County. road officials.
Casing'st:ings aré'desiqned to avbid_any near surface or sub-

" surface contamination. Reserve'pits will be lined with gel to

prévent percolation of fluids into ground waters. . Any produced

fluids will not be allowed to enter natural drainages without

express permission from the regulatory agencies.

,é. Damage to Fish and Wildlife

“All surface distufbance will be kept to a minimum

to limit:destruction of wildlife habitat. There are no streams

~or lakes nearby which would sufféf’coniéminaticn and no fish

" ‘'which might be endangéred as a result. Well discharge lines.

will be directed away from nearby vegetation to prevent injury

or contamination.

-17-
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- . ' d. Noise and Air Pollution.

Getty 0il Company w111 control noise levels and
air em1551ons from operations in accordance with Fedenal 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 com-

pressors as standard equlpment.‘ Any ;estlng of steam or

effluents‘f:om the well will be under muffling devises designed

by the best technology available. -

e. Hazards to Public Health and Safety

1. Access to and around the drilling o8
rig and assessory equipment will be : 4
strictly regulated to unauthorized :
personnel by Getty Oil Company.

2. A normal compliment of safety and
accident prevention equipment w1ll
be available at all times.

' 3. All riq personnel will be familiar-
' ized with geothermal operatlons and
associated hazards.

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

VII. SOIL EROSION AND SUBSIDENCE.

Any new roadway, grading, levéling or pad.chstruction .

-18-




will be designed to prevent'erosion or degradation of the sur-
.faée. . Care will be taken tq avdid'scarrihg or removai of
excessive ground_cover.' Vehicﬁlar travel b} rig personnel,
company operatives aﬁh other authorized persons will be.cenfined
tolexisting roeds and trails.‘ Any upgrading of roads shall be
dones'ih accordance with'local‘and county road standards, which
mlght 1nc1ude the 1nstallatlon of culverts, construction of
drainage dltches and gravelllng or capplng the road bed. Any
soil dlsturbance will be returned as. near to orlglnal state

as closely as possible.- Reserve plte~w111 be allowed to settle
" out before the final backfiil;; After a well has sustained pro-
‘duction for a giveh period:of_time, a careful monitoring at the
éurface'will be a part of the-oﬁ?going program to produce steam

-from this area.

- YIITI. SUMPS AND PITS

All materials excavated from the sump, reserve pits .
and rig-site leveling, will be utilized in the construction cf
the berms arouhd‘these features to contain any geothermal fluids

which may be a part of the testing‘procedure. Thése berms will

“be tamped to conform w1th good englneerlng practlces, and leveled,-

_ across the top to blend in w1th the surroundlngs as near as
p0551b1e. Any mater1a1 left over from constructlon of the berms

or pad levellng w111 be stockplled in an area adjacent to the
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drill pad and within the confines of the wellFsité bbundaries.
This materigl.will be used later ohftO»backfill or restore to
'originaikthe gradés of ekéavations as needeé. ‘Cont;mination éf
the grodnd watef resources‘will be aVoided>byIIiAing the sump
and ?itsvwi;h“one—quarter pound of bentonitic gel per foot of
surface. This forms an impervious layer of clay whicﬁ-will
allow only a minimﬁm of seepage of produced fluids from the.
wéil‘éiqng with'any drilling fluid which might be objectional.
Ani unqséa of.vécant pits will be fenced to proﬁect‘wildlife or
livésiock, A program o% backfilliﬁé‘énd:restorqtion will'.

hltimately be propdsed after a reascnable evaluation pgriod.

IX. WASTE DISPOSAL INCLUDING LIQUIDS,
- SOLIDS, TRASH AND HUMAN WASTE

A reserVeipit will be ‘located adjacent to the drill-
ing pad and all fluids will be contained in this pit. The pit
will be lined with an impervious'gel to seal off anf percolation :
ofifluid;.. The solids will be allowed to sétt1e>out and along
with other débri,Asuch as drill cﬁttings,Awill be buried after
the pit dries and is réclaimed. Gérbage‘and other foreign.

materials will be deposited at an authorized dump. _Exceés

uncontaminatéd fluids will be used as dust inhibiters on the roéds;

-20-
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N  v 4 During testing operétions,'any,effluents producéd_
as liquids during fléw testsvto‘détermine reservoir éapacity
'will be confined to the reserve pit. After aryingh ény residue
wiil be burigd'beforé reclaiming the pit. Any steam which is
flashed during testing (Est. 15-20%), will be vented to the
atmosphere; "It is éxpected that only flow tests of sho:t |
duration.will be carried out s%nce.éetty 0il Company'wquld.ﬁave

no injection facilities at this time. . Any longétérm testing

would require an injection program. The duration of testing.

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

* X. 'PROTECTION OF THé ENVIRONMENT

. ,
TR LAY

. a;. Fire Prevention = - : V ‘ v . x
Ali brush and vegétation will be disposed of in
'a’manner compatible with the Bureau of Land_Managemeﬁt and
| u.s. Geoldgicai Survey regulations. fvety'reasonable effort
will.be.made~£o avoid‘5pi;1age of'inflammabie materials. Fire- !
‘fighting equipmeht.w111 be located at the proposed well sites -
exhaust stacks from all engines will be equippe§ with spark
_arrestors or built-in water cooled_e#haust‘systems for spark
 cdntro1.‘-A11 precautions will be taken to control and suppress
‘any fires started in or near Getty 0il Company leases.'AThev
authorized officer shéll be infdrmgd as sqon as'possible pf-all

fires in the rig area.
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b. Hydrogen Sulfide Contingency Plan

Introduction

Getty 0il Company recognizes_that.ﬁydregeh
sulfide gas<(sour gas) could be eﬁcountered during the drilling
. of this pro;ect. Although dangerous amounts of this toxie gas

have not been assoc1ated with other wells drllled in this area,
Getty 0il Company will be p;epared to protect all personnel 1n
the event,dangerous amounts of hydrogen sﬁifide are'discharged
into'the atmesphere. The wells will be drilled using accepted
drllllng practlces, includlng keep°“$an overbalance of hydro-
static pressure upon any zones that mlght contribute gas.
vadfern'sulfide gas could reach the sarfaeeein the event of

- lost circulation.,

Our plan will prov1de safety programs for person-
nel, safety equlpment, safety drills, and up-to- date 1nstruc-
tions on rescue technlques. The overall plan will be dlrected
bynconsultants who have specialized in these emergency pro-
.cé&u;es. Each‘persen participating in‘the d;iliing of the wells
"will know the location of all safety equibment and‘wilL be

responsible for its maintenande.

General Information

All personnel involved with the mechanics of
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drilling, evaluating and testing the wells will be thoroughly
trained in the recégnifion of warning signals, the operaticn
of breathing equipment and their resppnsibilities in case of

emergency rescue techniques and first aid.

Devices for ;he detection and measurement ofv'
hydfogen sulfide concentration and visual and audio alarms
-will be prgvided;. Each drillsite shallvhave two,b;iefiﬁg areas
80 situated that one would be upwind‘frémvthe well at any given
time. Two bége pits will beiprovided, enabling gas to be

duwm ’ // .
stacked upwind from the well.

Should hazafddus amount§ of ‘H,S be encountered,
allipersonnel,Awhen arriving on the drillsite; should contact
the Gefty 0il Company Supervisor or the Driiiing Contractor's
Superyisor-fbr ass;gnment of b;eathing'apparatus'aﬁd instruction
ahd 6rientatibn'briefing. Eaéh person.must.Verify thétlhé ﬁés

read and understands the "HyS 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 Driliing Contfactor Supervisor's

: ‘ . . .

trailer, the drilling crew's dog house and the briefing area.

Before drilling has begun, all personnel will be
- advised of an'escapé route other than the main access road, and

' 'wiil be instructed as to evacuation-procedures. If danger to
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life becomes extreme, all non-essential personnel will be'.

evacuated.

 TOXIC EFFECTS OF ‘HYDROGEN SULFIDE .

Table "A"

I AR 0 to 2 minutes

“““ 15 to 30 minutes

30 minutes to 1 hour

0.001 Detectable by
"rotton-egg”
smell.

‘Coughing. slight
irritation of eyes.
Loss of sense of
smell.

0.01 .

0.025 Ioss of sense of

smell.

Irritation of eyes.
1oss of sense of
smell.

0.035

Irritation of eyes,
‘Loss of sense of
smell.

0.045

Coughing, uncon-
sciousness. Serious
respiratory dis-
turbances.’

0.09 -

. Ov. 01 Unconsciousness.

Detectable.

. Disturbed respiration

Pain in eyes. Sleepi- -
ness. ‘ . '

Throat and eye irrita-
tion.

Irritation cof eyes ard
respiratory tract.

Difficult respiration. -
Irritation of eyes.

Respiratory distur—
bances. Eye irrita-
tion. Unconsciousness.

-24-

Detectable. Maximum allow-
able concentration for 8-
hour exposure without pro-
tective mask.

Throad and eye irx_'i{:ation .

Throat and -eye irritation.

Painful secreticon of tears,
weariness; may cause death
in longer exposure. :

Increased irritation of

eyes and nasal tract. Dull
headache. " Serious respira-
tory disturbances. ) :

Serious eye irritation. Slow

pulse, rapid shallow breath-
ing. Respiratory paralysis,
convulsions, asphyxis and
death. .

Death.
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. TOXIC. OF VARIOUS GASES -

Table -"B" - o
| _ N o Specific . 1 .
Comron Chemical Gravity (SG) Threshold™ . Haz_ardous2 Lo Lethal3
‘Name. . Formula © SGAir =1 = Limit - Limit Concentration
Hydrogen HN | 0.94 10 ppm 150 ppvhr - 300 ppm
Hydrogen  H,S . 1.18 .10 ppm4~ 250 ppmvhr 600 ppm
Sulfide ~ - . - 20 ppm® | ik
' sulfur o 502 2.21 s P .- 1,000 ppm
- Dioxide ‘ - o ' ' .
 Chlorine  Cly- ' - 2.45 - ’llppm' " 4 ppvhr 1,000 pf.m-
‘Carbon - 0 . 0.97 - 50 ppm 400 prvhr 1,000 ppn
 Carbon . 0, 152 5,000 ppm s 108
" Dioxide - ‘ R oo ‘ )
Methane @, 0.5 . 90,000 ppm (98) Combustible -

above 5% in Air

' ]‘Ihreslxold Limit - concéntratlon at which it is believed that all wbrkers
© may be repeatedly exposed day after day w1thout adverse
effects.

2H’azardous‘. Limit -~ concentration that may cause death.

3Lethal Concentratlon - concentration that Wlll cause death w.Lth short—
exposure. - -

.‘Itueshold‘l.imit 10 ppm. — 1972 ACGIH (Amerlcan Conference of Govemmental
. Industrlal Hyglem.sts) .

. 511’1.1:&1'xolc1 an.t = 20 ppm -~ 1966 ANSI acceptable ceiling ‘oconcentration for =
’ eight-hour exposure (based on 40-hour week) is
20 ppm. OSHA Rules and Regulations (Federal
kglster Volme 37 No. 202, Part II, dated
October 18, : 1972) ..
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rllls with breathlng equlpment will be conducted

for each crew and for each person associated with the operatlon

‘at the drillsite. .

1.
- 2.
S 3.
: . " 4.

5.

6.

9.

e

‘Drili‘Procedure:

1.

These persons 1nclude, but are not llmlted to;»

Rig Crew. -

Drilling Contractor's Supervisor.
Mud Logger.

Mud Engineer. . .
Getty 0il Company Drllllng Superv1sor

'Getty 011 Company Geothermal Project
" Geologist..

Service Company Personnel. .

The Mud Logger will activate an alarm
or simulate a potentlally dangerous show
Of HzS gas.

The Rig Crew, Mud Logger, Drilling Super-
visors and Mud Engineer will put on
breathing equipment. Other personnel w1ll

"report to. the proper briefing statlon.’

‘The Driller w111 pull off bottom, shut

down mud pumps and check for flow. from
the well. .

The Driller will proceed as if the well

were flowing and simulate proper well.
shut-in:and~well~killing'procedures.

Mud Logger will contlnue to monitor hls
equlpment.

N

. Mud Englneer will check mud for weight, .

- viscosity and run test to determine. the
- sulfide concentratlon. :
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7. Drilling Supervisors will observe
the performance of all personnel
‘involved in the drill for evaluatlon
or any correctlons.

Safet? Eguipmentv

. The presence of hyarogen'ehlfide gas will he

' detected by monitoring devices with audio ‘and visual alarms.
These monltors w1ll be placed at the shale shakers and on the
rig floor. - Mud c1rcu1ated out of the hole will be contlnuously
monltored by the Mud Loggers. Approved hand held hydrogen

» sulflde detectors will be available for spot checklng

Approved self-contained breathing apparatus and
oxygen resuscitators will be‘readily available for emergency

use.

Blowout-prevention equipment designed to shut-in
'the well in any emergency will be installed, maintained and

- regularly tested.

A de-gasser w1ll be provided. The gas discharged
from thls apparatus will be vented to one of the two burnlng
pits.

‘Adequate air circulation in critical areas will

‘be‘provided through the use,of iarge'electric fans.. Wind socks

-2 7_—" '
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or streamers will be,positiohed.sb as to be readily visible
_‘from the rig floor, day or night. ' Visual and audio alarms

for the detection of H2S will be signals that cannot be con-

fused'with the monitoring alerts of any other drilling operation.

Warning signs will bé.aVailéble for posting.bn‘the“

access road to the location. . " ' . -

* PROCEDURE OF OPERATIONS AFTER H2S DETECTION

Condition T = Potential Danger

Alarm in Mud Logger's trailer would indicate less
than 10 ppm H3S concentration. Thouéh this alert is in effect,
there is no danger to personnel as iong as concentration remains

below 10 ppm.

" General Action:

. 1. Be alert for any increase in H,S
concentration.

2. Check all séfety_equipment;,monitors
and alarms for proper functioning.-

3. Conduct drills and familiarization
. programs. '

" Condition II = Moderate Dénger

" ‘Horn or siren is activated at 10 ppm.

" General Action:

1. The féllowing'personnel will immedi-
ately put on their breathing equipment:

. -28-
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. . o . " a.. All personnel on rig floor.

- b. All personnel in area of mud pits.
2. Notify Drilling Supef?isors.

3. Follow instructions of Drilling
Superv150rs.

4. Immedlately begln to ascertain the source
of the H,S and take the required steps to
suppress the H2S. Drilling will not pro-
ceed until the source is determined, the
well is circulated and the gas is controlled.- =

S. The Superv1sors will make sure all non-
essential personnel are out of the potential
danger area.

6;‘ Check all gas monitoring devices and increase
- gas monitoring activities with the portable
hand-operated H,S detector units.

. 7 - 7. The Getty 0il Drilling Supervisor will assess
: the situation, outline a control program and
assign duties to each persocn or group-as
required to bring the situation under control.

8. Slgns to be posted on access road to locatlon
-1nd1cat1ng.

'DANGER - POISONOUS GAS - HZS"

9. Access to drlll sl§e to be limited to
authorized personnel only.

10. Notify District Drilling Superintendent:

o ' - o Jack B. Rogers - Bus. (805) 399-2961
- ‘ ' Res. (805) 832-6878

‘Condltlon IIT Extreme Danger to Life

‘Alarm - Horn or Siren

- Blinking Lights-
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< Characterized by:
Critical well operations, well-control problems,
poisonéus gas above thrésholdsleveIS'(as defined under Toxicity‘

' of Various Gases); and in the extreme, loss of well control.

" General Action:'

"l. All personnel will put on their pro—
tective breathing equ1pment.

. .. 2. All personnel not required for well
: ‘ : o e control, proceed to upwind briefing
: . " area for evacuation instructions.

3. Pollow instructions of Drllllng
Superv1sors. .

4. The Getty 0il Company Supervisor will
assess the situation, outline a control
program and assign duties to each person
or group as required to bring the situa-
tion undexr control. . .

5. Notify District Drilling Supe}intendentE
Jack B. Rogers - Bus. (805) 399-2961

) Res. (805) 832- 6878

District Drilling Superlntendent wlll.A

a. Brlef his 1mmed1ate Supervisor
of the situation: : .

M. L. Smith - District, Superlntendent
v ' Bus. - (805) 399-2961

Res. - (805) 871-6975
b. Notify United States Geological Survey

.District Geothermal Supervisor
Salt Lake City, Utah
Bus. - (801) 524-5245
Res. - (801) 532-2642
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c. Notify Bureau of Land Management

sttrlct Manager
Department of the Interior-
_ 1579 No. Main Street
. Cedar City, Utah

Bus. - (801) 586-2401
Area Office - (801) 586-2458

6. ﬁxtreme Emergency:

a. If there is no hope of containing
‘'well under prevailing conditions,
and there is a definite threat to
human life and property: '

1. Initiate Emergency Evacuation
Plan (See Page ).

2. Refer to Cohtihgency Plan for
~..Uncontrolled Blowout.

3. Time and circumstances permitting,
the District Office should be
notified of the situation.

4. As a last resort, the well is to
be ignited (Poison Gas).

- : b. " Instructions for Igniting the Well

l. Two people are required for the actual
igniting operation. Both men will wear
self-contained breathing units and will

e T L 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" w111_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
~ retrieval ropes. .
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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 bé 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 EMERGENCY PROCEDURES AND
FOLLOW THE INSTRUCTIOVS OF SUPER-
VISORS

_ 7. Inltlate program to k111 plug and abandon
v well.

" Rescue

While drilling operations have made extensive pre-

péiatiOns for personnel safefy; all personnel should be aware -

of Eirst—Aid'proéedures in the event someone becomes careless.
"First Aid for HZS victims is based primariiy on:
1. Move the victim to fresh air immediately.

e men e w e Sme e © a. WARNING - DO NOT jeopardize your
- : : ’ : own safety. Always wear a self-
contained breathing apparatus whlle
attemptlng rescue.-

b. 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
N 4 , N L . pass rapidly; however, keep the victim
. R o ~~ warm and take him to a hospital and
o o ' ‘ place under the care of a physician.
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OPERATIONS PERSONNEL

GETTY OIL COMPANY

o Pitle " Name . - jlfLocatioﬁ . Telephone
*DISTRICT OPERATIONS S Bakersfield  (805) 399-2961
. MANAGER ' _ California
EAST AREA M. L. Smith . Bakersfield  (805) 399-2961. .
SUPERINTENDENT ) _ : California (805) 871-6975 Res. -
DISTRICT DRILLING Jack B. Rogers - Bakersfield  (805) 399-2961
SUPERINTENDENT N | California  (805) 832-6878 Res:
DIVISION EXPLORATION Wayne A. Shaw Bakersfield ~ (805) 399-2961

PROJECT GEOLOGIST ' . California . (805) 871-4820 Res.

*DRILLING ENGINEER

* DRILLING CONTRACTOR

-'WTitle‘]':‘ T Name Location ""Teléphone

. *These names will be supplied prior to commencing operations.
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UATION PLANS

' EMERGENCY EVAC

1.

..2.

Personnel will ‘assemble at the most upwlnd

briefing area for instruction.

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 v (801)

Valley Vieh Medical Center
Cedar City, Utah {801)

" Doctors

Dr. Henrie E. Terry

Beaver, Utah : (801)

Dr. P. A Symond o
~Milford, Utah - | (801)
‘ (801)

.Dr. David w. BroWn. _
Cedar City, Utah (801)

438<2862

387-2750

387-2854

438-2651

438-2416 -

387-2411

586-6587

438-2844

387-2471
387-2411

586-4456

. Residences within three-mile radius keyed to location map

None
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¢. .List of Medical Docfors and Hospitals

Doctors _
Dr. D. A. Symond | Milford (801) 387-2471
Dr. Henrie E. Tér;y, Beéve: '(801) 438-2844
" - ' (801) 438-2416
Dr. David W. Brown  Cedar City  (801) 586-4456
.o - o Wﬂbégitals
Beaver Valley . Beaver  (801) 438-2416
,Milford’VaJley R N _
‘Memorial - ‘ Milford - (801) 387-2411
L S Valley.View | e T | o
" o " Medical Center - . Cedar City  (801) 586-6587

"Ambﬁlanée$
- ‘Ground - - miiford,A ' (801) 387-2854
' Ground o ' ’Beavgr' . (801) 433;2651.
‘air . Riéhfie;d' (801) 896-5484
Air - | Cedariciéy ~ (801) 373-1508
T 7 air . cedar city (801) 586-3881
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" d. Uncontrolled Blowout'aﬁd'ContinQeﬁcy Plan

Uncontrolled blowout.can ocour asaa result of the
' 1055¥of control‘or means to shut-in a welllif a'substantial
flow of steam or fluid is encountered in the bore hole w1th
.suff1c1ent pressure to’ temporarlly render the blowout eaulp—

- ment 1neffect1ve or_lnoperatlve.* When‘thrs occurs, the person
in charge of the drilling operations will immediatelylhotify
the Getty 0il Company Dr1111ng Superv1sor._ If the flow canoot

be contalned, the Superv1sor will take the follow1ng actlon-

1. Arrange for any 1n3ured persons to be dlspatched

to the nearest medical fac111ty-

‘Ambulance Service

Ground - Milford, Utdh.  (801) 387-2854
. Beaver, Utah ' (801) 438-2651

Air - Richfield, Utah  (801) 896-8074

M]Hosgital

Milford Valley Memorial L
"Milford, Utah . (801) 387—2411
"Beaver Valley A o |
_Beaver, Utah . - (801) 438-2416
) . _ ‘ ,
" Doctors - . :
Dr. D. A. Symond . .  .(801) 387-2471
_ Milford, Utah = . (801) 387-2411
" Dr. Henrle E. Terry E (801)'438;2844

Beaver, Utah o 7. (801) 438-2416

-36=~ '



_If there is a threat to any local residents, the Sheriff should.

be notified as soon as possible:

"Beaver County Sheriff's Department
‘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 td-theedrillsité of unauthorized persons.

4. Report the situation to the District Drilling,
Supe:intendent, who will-fo11ow,the same procedure as outlined "

in the Major Spill Contingency Plan..

5. Notlfy "Wlld Well Control"” spec1allsts and apprlse'»‘

them of the problem.

Red Adair Company, Inc.
Houston, Texas S

T (713) 526-4717

(713) 562-1602

6. Construct eumps or dikes to;contain fluid flow
if necessafy;A

N

7,'”Attempt to control well with,rig perSonnel.
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8. Atteﬁpt to remove.any damaged wellhead facility -

- or blowout prevention equipment and install operable equipment.

9. 1If contractor's personnel is unable to contaiﬁ

flow, notify "Wild Well Control" specialists.

10. Maintain an inspection of the drillsite for any

erosidn that could undermine the rig structure.

~11. After the flow has been contained, prepare to
return the area as'neariy as pOssible'to its original contour,
and reseed with app:oved_vegetation.
“‘Injuries
In the event of injuries'that may -occur, con-

" nected with this operation, Getty 0Oil procedures will be

air and/orhtrahsportation to a medical facility as required.

followed, with specific and immediate attention given to proper

Refer to Emergency Phone Numbers, Empergency:

Personnel and Services.

Copies’of accident reports from Getty 0il Company
and/or the contractor employing the injured.individual will be
suhmitted to the Utah State Health Department and other:orgéniza;

. tions, as required.
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é.' Spill Program and Contingency Plans

- Introduction

Roosevelt Hot Springs Prospect is located approxi-
" mately 12 miies northeast of Milford, Utah, in a sparsely popu-
~lated, gently sloping area. The country side is used for cattle

grazing, watershed and for hunting.

Types of Potential Spills in Geothefmal
" Drilling and Producing Operations -

‘Drilling Fluids (Mud):

v These are a mixture of‘watef,-chemicals, and
solid particles used in drilling operations. ‘Mud is pﬁmped down
the'drili pipe, through the bit and carries drilled cuttings to
'thébsurféce. The cuttings'are screened out and the mud recircu-
laﬁed.‘ A small amount of mud is spilled into'the sump, along
~ with water used to wash down the rig floor, etc. . The sump is
vdesigned‘td be large enough to'contaiﬁ a11>cuttings, mud and
wéter.that will accumulate during the drilling of the well. The
suﬁp is an earthen pit whose bottom is lined with Bentdhitevfo
prevent any perculation. The sump_is%positiohed ih such a manner
- as t6 prevent flooding from runoff wateflfrom a heavy rainstorﬁ. -
Although the canger is slight, a sp111 could occur
‘by the sump overflow1ng, the wall breaklng or- through’ fluid seep-

'age. Some mud is spilled onto ‘the area lmmedlately round the well
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bore durlng normal drllllng operatlons, but these volumes are
small. A sp111 could occur if c1rcu1at10n were lost at a very

.shallow depth and mud channeled back to the surface

" Fuel 0il:

Any spillage from fuel oil aelivery trucks, fuel

oil storage tanks or fuel lines would be extremély small.

Lubricating 0ils and Other Petroleum Products:

There is often some acCumulaticn of lubricating
0il associated with stationary engines and machinery at the
drillsite. There may be some leakage from earth-moving equip-

o ment used to build the drillsites and access roads.

" Possible Water Quaiity Affects

" Condensate or Drilling Muds

1. Contaminate water possibly making it
unsuitable for human or wildlife
consumptlon.

2. Possible detrlmental affect to flora
- .of area.

3. Increase turbidity of water by parti-
culates in fluid or by soil ercsion.

Petroleum Products'
1. Contaminate water.

‘2. CoVet wildlife and plantvlife,

- -40-




Plan for'Cléan?up and Abatement

In the event of dischatges of condensate, drill-
ipg muds, petroleum products or construction debris,‘thé overall
contingency plan for the_Roosevélt Hot Springs Area, Beaver,

Utah, is as follows:

l.. The person responsible for the operationAwill
makg_én immediate investigation) then call the Getty Oil_Driil-.
ing quétvisor and advise him of spill. The Getty 0il Driiling'
Supervisor will,vin'tufn,lcall out heaVy equipment,vregulate
fiela'operations, or do other work as applicabie for control and 
clean-up oftspill. If spiil is small (i.e., lesé'than 250
.géilons)'and easily containable without endangering Watershed,
Getty 0Oil D:illing'Shpervisor'will_direct and sgpofyise complete

.

clean-up and return to normal operations.

2. If spill is larger than 250 gallons, or is
“not easily contained, or endangers or has entored watershed,
Getty Oil Drilling Supervisor will proceed.to-take‘necossary
' actiontto curtail, contaih and cieonFup spill, and notify per-
sonnel as follows: '
-a. Call out ﬁeavyﬁequipmént,Areéolate
. field production, etc.

b. Call for contract vacuum trucks or
~water pump trucks. : :

“o. call Drilling Superlhtendent and
'adv1se of spill. .

Jack- B. .Rogers office: (805) 399-2961
: Home: (805) 832-6878 "
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- - - d. Local residence phoné number
. ‘ ‘ ) will be furnished after field
operatlons begin.

The Drilling Superintendent Will:
1. Brief his immediate supervisor on the

situation and course of action under way. o .

M. Lloyd Smith - Office: (805) 399-2951
’ Home: (805) 871-6975

2. Notify the following agencies or rgguiatéry
‘bodies as soon as practical, and work closely with them in all.

. phases of operations:

United States Geological Survey
‘District Geothermal Supervisor
‘Room 442, Fost Office Bldg.
Salt Lake City, Utah

Office: (801) 524-5245
Res.: (801) 532-2642

Bureau of Land Management
Pistrict Manager .
Department of the Interior
1579 No. Main _

‘Cedar City, .Utah

(801) 586-2401

Department of Natural Resources’
Division of Water nghts
‘State Engineer

442 State Capital

Salt Lake City, 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#_2%45
Utah State Fish and Game Department
Regional Office T

622 North Main
Cedar City, Utah

(801) 586-6803

Any llvestock owners or landowners, if
spill affects stock or property.

Spec1f1c Procedures (1f Splll is 1arger than 250 gallons)

For Drllllng Mud:

a. Repair sump or contain with dlkes.
b. Haul pumpable iguid to ano*her

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 source of Spill fepairéd at earliest practi-
cal tlme. Contlnue worklng crews, equlpment and vacuum trucks

on clean-up until all concerned agenc1es are satlsfled. :
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Plan for.CleaA-up and Abatement (continued)

% 3.  Field Personnel Respon51b1e for carrying out

Overall Contlngency Plan:

a. Drllllng Contractor Tool Pusher

b. Getty 0il Company.Drilling
Supervisor

c. Getty 0il Company Exploratlon
Field Supervisor

d. Getty 0il Company_Drilling
_Superintendent

e. Outside contractors for crews
and equlpment-

AAA Welding, Inc.. -(801) 387-2442

Del Mar ,
Constructlon Co. (801) 387-2202
Howard . ] '
-Construction Co. (801) 676~ 2312

. £, Other available trucklng and
.construction firms in the
area, as required:
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" Confirmation of Telephone
Notification to Agencies
‘"and Regulatory Bodies

Telephone_notification shall be confirmed by ”i
" 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 -
¢},-Steps taken to correct problem

d. Steps taken to prevent re-occurrence,
of problem '

- XTI, RESERVdIR DATA, PRESSURE}AND TEMPERAfURE REPORTS,
A record of the formations encountefed, the thickness,
llitholpgic chardcteristics and recorded temperatures, will be
a part of Ehe'déta—gathering process.alﬁng with‘the initial
results of-testing. All pressure data will'be reédrded,
inciﬁding the steamwater ratio, surface pres§ufes and.tempera-
tures. This data, along with the quantity and quality of the
'_éteam and effluent from the well bore, will be‘réported immedi-
" ately to the Supérvisor:within:thirty'(30) days aftef'a well is’
-coméieteé. The Area Geothermal Supervisor will be notified of
'any ceﬁentiné oritesting_opérations:in ample time to witness

proposed operations, if he so desires. .
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XII. DATA GATHERING PROGPAM

A‘progfém Qf data gathering will begin with the .
approval’of'the Plan of Operations to sampie_air, soil,'wind
_veioéities, directions, water qualities, known temperature .
gradient well data, and noise levels. Soﬁnd levels will not
‘exceed the required 65 db&?imits, eicept.in caée of an emer-
'geﬁcy or_with the express.permission frbm-the,Geothermal Super-
viso:.  Getty 0Oil Company personnel will contact environméntal
éovernméntal agencies and thé Sﬁper?isbrlfor assistance in
_implemgnting a program which will be designed to comply with
regulétipns-and to carry oﬁt an on—going,,détéfgathering pfoceés

acceptablé to all parties.

©* XTII. ' ABANDONMENT PROGRAM

_kfﬁer drilling and'testing operati&ns are coﬁcludea

- ét:the Getty‘oil'Company's "USL" $52-21, and the well should
prove uneconomically feasib1é to comélete, a detailed Abandon-
ment.Prpgrap, in accprdanée with'éFR #270.45, will be init;atéd;
Any plan or program of abandoﬁment will have deménétrated to the
‘satisfaction of the Geothermal Area Supqrvisor that ihe well

lacks ﬁroduqtiye capacity, and should be abandoned. Only  then,

-with writteﬁ_ponsent frbm the Supervisor, will the Abandonment .

Program be completed. . .
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Getty 0il Company
Geothermal Operations

- * ATTACHMENTS

Bakersfield, California

 May 20, 1977
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EXHIBIT "A” \\ -
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Getty Oil Company
EXPLORATION DEAARTWENT WESTERN £4 P OWISION |- .
AREA Roosevelt Hot _Sprinqs S k:
COUNTY. Beaver County, Utah '
DESCRIPTION: Existing Roods, New Access Roads

’ & Well Sites ' .
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3e-e-iNew Proposed Access Roads
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: MUD TANK:

RATED DEPTH CAPACITY 12,000 FEET

.MAST:

SUBSTRUCTURE:

SUBSTRUCTURE HEYGHT

GROUVD TO ROTARY BEA}P

.DRANWORKS.,

AUXILIARY BRAKE:

~ POWER DRIVE:

ENGINES:

- MUD PUMPS:

DESANDER:

WATER STORAGE:

GENERATORS : -
ROTARY TABLE:

TRAVELING BLOCK:

* CROWN BLOCK:
 HOOK:

| SWIVEL:

"BLONOUT PREVENTERS:

- SPECIAL TOOLS:

* Crown-o-Matic

LOFFLAND BROTHERS COMPANY . EXHIBIT "G
" FOUR: CORNERS DIVISION S
RIG £S

L 4

Ideco - 112' - 482,000 Gross Nominal Capacity
358,000¢ Hook Load w/ 10 Lines

Ideco 275T - 350,0007 Casing Capacity
300,000# Set-Back Capacity

20°

17t 1"

Ideco Hydrair H-1000, Single Drum
Parkersburg 22" Hydramaticv

2 - Allison TC-955 Torque Converters

2. - Allison TG-602 Torquematic Transmissions
3 speeds forward, 1 reverse -

2 - General Motors 12V-7IN - 434 Int. HP € 1800 RF

Emsco. D-500 Driven by Caterplllar 379 TA
EmsCo D-500 Drlven by Caterplllar 397 TA

San Angelo -3 Cone

-1 - 500 Bar;el Capacity'

1 - 500 Barrel Cgpacity
2-150 KWAC .

Ideco 23"

. .Unit Rig 438A - 200 Ton

Iaecp -1 }/8"-~ 6 Sheave - érdQsover.Type
Web Wilson | |
Gray Model 3{44
Shown bnvAttached Drawing

V Automaéic Driller

Tong Torque Gauge

Two way Radio

~ June, 1975

Rate of Penetration Recorder
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. EXHIBIT "D"
(D=3" s 900 .\{ALVE
_@:2"~u « ..
! *
| " Positive |
Choke ®
: Pressure Gaﬁqe
Check ' '
MUD - Valve
$ > > N
puMP To Semp
I T, Treow pef e e ST Adjustable
' ' -Choke
. . - | _
) | : To = Shaker Pit,
. ‘ . " Sump or Stack
Getty Oil Company
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EXHIBIT"E"

SPACER SPOOL

A

3"S 600 VALVE ~

20"'S 600 CASING HEAD
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20" S 600 SINGLE GATE
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Getty Oil Company.

SESTERN €17 DIVISION,

20" CONDUCTOR

AREA ROOSEVELT HOT SPRINGS
GEOTHERMAL WELL
DESCRIPTION B.O.P.E. STACK FOR
‘ DRILLING £100 - X800
THRU 20" CASING
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EXHIBIT "F"

ROTATING HEAD

®

——>FROM - - ..
: KILL LINE

o ®:

' :

12" $ 900 GK HYDRIL
|
12" S 900 DOUBLE HYDRAULIC GATE . | g
LF_'ENINBZ DRILLING - SPOOL
. —=~TO CHOKE
MANIFOLD
. . A . . ]
12" $600 X 12”5900 SPACER SPOOL

Y-

®

12"$ 600 CASING HEAD

()= 3"s 900 vaLves .

@:.3" S 600 VALVES

.

= - CELLAR FLOOR
N ] -
14 A " . .
vl |2/ 20" CONDUCTOR
4 3 :
. a" s _
n 5
" r ~ :
' N Getty Oil Company
J X 3/8..CASING EXPLORATION DEPARTNERT WESTEAIN ERP PIVISIONS
: : | ' “AREA ROOSEVELT 'HOT SPRINGS
O ‘ .GEOTHERMAL WELL
DESCRIPTION B.O.P.E. STACK FOR =~ |
v DRILLING *800' - *2000"
: ~ 'THRU 13 3/8" CASING
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. T T T " T




P

.. ‘ R ) . . .' * : -
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12° S 900 GK HYDRIL
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:2"_s 600 CASING HEAD
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S CELLAR FLOOR Getty Oil Company i

| 20 "CONDUCTOR - : !
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: 13 3/8" CASING -+ . | MEA: ROOSEVELT HOT SPRINGS 4

, - ' 'GEOTHERMAL WELL {

95/8" CASING .. | otscriprion. B.O.P.E. STACK FOR i

A o ~_ DRILLING ¥2000-%6000" §

. . : C : ' " THRU 9 5/8" CASING i
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_ UNITED STATES
DEPARTMENT -OF THE INTERIOR

GEOLOGICAL SURVEY
Area Geothermal Supervisor's Office
Conservation Division, MS 92
. 345 Middlefield Road .
. .- - . Menlo Park, CA 94025 . . -JUN '2.1977 o
e e e e : :i-b:-f{—"“i‘ff?.'lf.}'

! ’ - P L Y

Memorandum UM 1577
To: = INTERESTED PARTIES o : A .

. ko‘bi“g . . ' ’ ) kot i ‘ “:j’_ "1\ ¢ » P
From: Area Geothermal Supervisor ) Ly ‘

Subject: Plan'of 0peration, Republic Geothermal, Inc., Federal Lease
U-32256, Thermo Hot Springs KGRA, Beaver County, Utah.

Republic Geothermal, Inc. has submitted a Plan of Operation - (copy
attached) pursuant to 30 CFR 270.34, to drill three 10,000' + geother-
mal resources. exploratory wells and three fluid disposal wells on Fed- .
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 elght 7500'+ geothermal exploratory wells on Federal Lease U-27391
,w1tn1n the Roosevelt Hot Springs KGRA, Beaver County, Utah. A cop] of
'Getty s plan was sent to interested partles under- separate cover.

'Interested'parties are invited hereby, t0‘participate in an on-site
field inspection of the proposed access roads and well locations under
the Getty 0il Company Plan of Operation scheduled for June 22, 1977.

The inspeotion party will depart from the Hong Kong Cafe, Milford, Utah,
at 8:30 a.m. for Roosevelt Hot Springs KGRA." Mr. Ken Bull, ‘Dlstrlct
Geothermal SuperVLSor, Salt Lake City, Utah (tel-- (801) 524 5245

FTS: - 588-5245) will be the field 1nspectlon coordlnator.

The 1nspectlon party will return to Mllford Utah for lunch and depart
immediately thereafter. to inspect the- proposed ‘access roads and well
locatlons pursuant to Republic Geothermal Inc.'s Plan of COperation, Fed- -
eral Lease U-32256, located in the Thermo area,. Escalante Desert, approx1—-

- mately 20 miles southwest of Milford, Utah. . Any questions interested

parties may have in regard to these 1nspectlons and proposed actions
should be addressed to Mr. Bull. :

AR an1ronmental Analysxs(EA#83)will be" prepared by" “the 0fflCe of the

‘Area Cecothermal Supervisor for the Republic Geothermal, Inc. Plan of
Operation,. and dlso (EA#82) for the Getty 0il Company Plan of Operation.
All comments concerning these Plans of Operation, in order to be con=

"s1dered, must be received no later than July 8, 1977, by:
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Area Geothermal Supervisor
USGS, Conservation Division . -
345 Middlefield Road MS 92
. ‘Menlo Park, California 94025
‘Telg 415 323 8111 Ext 2848 (FTS : 467 2848)

T we urge you to send wrltten commentary and w111 appre01ata hearlng

from you even if you are of. the opinion that the ex1st1ng regulations,
* lease terms, and operational orders’ prov1de ‘adequate env1ronmental
_protection. Further, we solicit. your comments and suggestlons on the
, ‘proposed actions even though you may not be able to participate in the
 field 1nspectlons._ All comments will be given serious consideration in -
the preparation of the environmental analyses and any subsequent con—
ditions of approval thereafter.

‘The Area Geothermal Supervisor's Office will not send draft Environ- v
mental Analyses (EA#82, EA#83) to.interested parties for review for the
proposed actions. Certaln 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 partles 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 particular EA pursuant to the Freedom of" Infor-
‘mation Act. Copies of Environmental Analyses are available for 1nspect10n
" during normal business hours at the Area Geothermal Supervisor's Offlce,
the appropriate Dlstrlct Geothermal Supervisor's Office, and the appro- -
priateé BLM, District Manager's Office. . : '
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_FTS:

‘FTIS:

. Cedar City,

. S INTERESTED PARTIES
" Republic Geothermal, Inc.
: Env1r0nmenta1 Analysis #83

'Plan of 0peratlon

6-10,000'" + wells (3 prod., 3. 1n] )

] Federal Lease U-32256
Thermo Hot Sprlngs KGRA, Escalante Desert
Beaver County, Utah

' pistrict Geothermal Sipervisor

USGS-Conservation Division
Post Office Bldg., Rm. 443

350 S. Main Street

Salt Lake City, Utah 84101
FTS: 588-5245 (801-524-5245)"

. Conservation Manager, Central Region
© USGS~ Conservatlon Division MS 609
.Env1ronmental ‘Staff (Don lebey)

Box 25046 . .

Denver Federal Center

Denver, Colorado 80225

234~ 2855 (303- 234 2855)

"Office of the Area Geologlst,

USGS-Conservation Division
Attn: Dan Jobin
Bldg. 25, Rm. 1322

' Denver Federal Center
. Denver,

Colorado
234-4435

80225
FTS: (303-234-4435)
Donald Alvord, District Geologist
USGS-Conservation Division-

. Federal Bldg., Rm. 8422 -
- 125 8. State Street

Salt Lake City, Utah 84138
588-5643 (301-524-5643)

District Managef‘
Cedar City District Office

" Bureau of Land'Management

P. 0. Box 729
_ Utah 84720
.(801—586-2401)

Burcau of Land Management

,.BeaVLl River Resource Area Offlce L
" Attn: ' :

Lanny Ream -
P. O. Box 729 '
Cedar City, Utah 84720

(801-586-~2458)

~ Menlo Park, California

. Denver, Colorado’

'~ Sacramento, California

~FTSy

State Dlrector -

Bureau of Land Management v
Unlver51ty Club Building’

136 E. South Temple

P.. 0. Box 11505°

Salt Lake City, Utah 84111
FTS: 588-5311 -(801-524-5311)

Mr. Max Crittendeh,-Chairmah
Geothermal Environmental Advisory Panel
U. S. Geological Survey

345 Middlefield RA., MS 75

- 94025

FTS 467-2317

U. S. Fish & Wildlife Service
Regional Director, Region 6
Attn: Hal Boeker

Denver Federal Ceiiter

P. O. Box 25486.

80225

FTS: 234-2209 (303-234-2209)
U. S. Fish & Wlldllfe Service
Area Office

Attn: Lewis Richardson-
Federal Building '
125 5. state Street
Salt Lake City, Utah
FTS: 588-5637

‘ah 84138
(801-524-5637)

U. S. Fish & wildlife Service

‘Division of Ecological Services
~Attn:

Felix Smith

2800 Cottage Way, Room E-2720

" 95825
(916—484—4657)

FTS; 46844657

_--U. S. ERDA, Nevada Operations Offlce'
" Attn:

John 0. Cummlngo

P. O. Box 14100

Las Vegas,; Nevada' 89114
598-3591" (702-734-3591)

(415-323-8111, Ext. 2317)
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U S ERDA

Division ovaeothcrmal Energy, 3rd Ploor

Attn: . Bert Barnes/Ron Loose .
Mission Team Leader, Southwest
+ 20 Massachusetts Avenue NW

- Washington, D.C. ' 20545

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

U. S. Forest Service .
Attn: Ralph S. Rawlinson
500 S. Main Street

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

v. S. ForestvService
Forest Ranger '
Attn: Floyd Bartlett
Beaver, Utah 84713
(801-438-2372)

Federal Energy Administration
Attn: .Charles E. Denton

Post Office ‘Bldg., Rm. 464
350 5. Main Street

Salt Lake City, Utah 84101

~ FTS: 588-4108 (801-524-4108)

Env1ronmental Protectlon Agencyl

Regional office, Region 8
Attn: Jon Herrmann

1860 Lincoln Street

Denver, Colorado . 80203

FTS: 327—5914._(303-32745914)

‘Env1ronmental Protection Agency
. Las Vegas Office - ‘

Attn: Don Glllmore A

P. 0. Box 15027 .

Las Vegas,,Nevada 89114

FTS: 595-2969, Ext. 241 (702-736-2969)

Senator Jake Garn
Federal Building, Rm. 4227
125 5. State Street
: Salt Lake City, Utah 84138
| FTS: 568-5933  (801-524:5933).

INTERESTED PARTIES - EAﬁaé

Senator Orrin 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 Planning Cbmmission ,

~ Attn: Dave Conine

Room 118 State Cap1t01 Bldg
Salt Lake 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 De?artment

Attn: Clifford Colling
Room 438 State Capitol Bldg.
Salt Lake City, Utah 84114
(801-533-5356) '

Utah Water Rights DlVlolOn

Attn: Dee Hansen, State Englneer
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 R
“Salt Lake City, Utah 84111

(801 533~ 6411)
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ytah Division of Health .
Environmental Health Service Branch
Attn: Lynn Thatcher, Director

44 Medical Drive

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

- Ptah Oil, Gas & Mining Division =~
© Attn: Patrick Driscoll
Chief, Petroleum Engineer
1588 West North Temple
Salt Lake City, Utah 84116
(801—533—5771)

Utah wWildlife Resources DlVlSlon
Attn: Earl Sparks

'1596 West- North Temple’

salt Lake City, Utah 84116
(801~ ~-533- 9333)

Utah Geologlcal and Mlneral Survey
“Attn: Dan Mc Millan '

USGS Bu11d1ng, Unlver51ty of Utah
Ssalt Lake City, Utah: 84112

(801~ 581 6831)

" Dr.. Richard'E . Turley
. State Sc1ence Adv1sor
3008 HEB
University ‘of Utah-
Salt Lake City, Utah 84112
(801-581-~ 6479)

Un1vcrs1ty of Utah

Bureau of Economic & Business Research
Mrs. Ronda W. Brinkerhoff, Research Analy

" Room 401
Salt Lake ‘City, -Utah 84112

Beaver County Plannlng Counc11
~ Attn: Russell Mayexr, Chairman
- P. O, Box 811 -

Milford, Utah 84751
(801-387—2636y

Beav;r County News
P o.'Box 368

Milford, Utah 84751
(801-387-2881)

aria T re s

INTERESTED PARTIES - EAHS3
I

Val Finlayson
Director of Research
Utah Power & Light Co.

. 1407 viest North Temple

Salt Lake City, Utah 84110
(801-350-3722)

aCity of Bountiful Light & Power

Attn: W. Berry Hutchings
198 South 200 vest »
Bountiful, Utah 84010
(801 295 9496)

Getty 0Oil Company

Attn: Wayne Shaw

P. O. Box 5237

Bakersfield, Callfornla 93308
(805-399- 2961)

California Energy.Company, Inc.
Attn: Mr. Paul Storm

Wells Fargo Bldg., Suite 300
200 B Street

Santa Rosa, California 95401

A'(707 -526-1000)

Chevron USA, Inc.

Attn: Mr. J. G. Turner

P. O. Box 3722 . .

San Francisco, 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)

‘GeothermBx -
- _{,,“u;...;~:“_;“httn.. Mr, James B.
‘ooUAttnr UN. Eo fRed" Wwilson AR T B Mendocino Avenue
Bexkeley, Callfornla; 94707

(415-524-9242)

. Koenig
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JNTERESTED PARTIES - EA{83 'g
Gulf Mineral Resources Co. o . : ' E
Attn: Mr. E. W. Westrick S _ SR
. Exploration Department T : ' : %
" 1720 South Bellaire Street. i
Denver, Colorado 80222° }
: (303 758 1700) A“.{;,-x . .
. el
33 ‘ Hydro -Search, Inc. » ?
o Attn: Mario L. Davis P
£ 333 Flint Street = :
% Reno, Nevada 89501 L
7 (702-322-4172) ?
" Phillips Petroleum Company ?
. Attn: R. L. Wright i}
Ps O. Box 752 - - b
Del Mar, California 92014 é'
(714-755- 0131) %
Republic Geothermal, Inc. &
Attn: Dwight Carey B
"P. O. Box 3388 : i
Santa Fe Springs,. Callfornla 90670 e
(213-945-3661) i
. . i .\3‘ .
“Sunoco Energy Developrent Co. ji
Attn: E. R. Sausser . Eg
" 12700 Park Central Pl., Suite 1500 &
Dallas, Texas 75251 §i
(214-744-4300) 3
Union 0il Company :
-Attn: -Don Ash i
1250 Coddingtown Center ¥
P. 0. Box 6854 it
Santa Rosa, California 95406 _ : , T
(707 542-9543) : s : ' . o g
Samuel M. Eisenstat '~ bec: Chron , . b2 |
Eisenstat & Gottesman, P.C. S Subject: 1760 U-32256 (P0OO 3
400 Park Avenue - - U : .7+ - Folder EA#83 w/a - . g
New York, N.Y. 10022 » ' B ENG, w/a . =~ _ 52
R ‘ - . ENV. EA#83 w/a | S
" Mr. Clyde E. Kuhn - : - o L . BAB (2) wo/a
.2207 Carroll Strect, Apt, 3 . . .. . - e o
'- ‘Oakland, California“ 94606 7*’5";37-T3T?W-iftﬁfﬂBABoudreau/ew/6/1/77 ST e &
- (415- 451 -3714) - S ‘ : JD/aen/6/2/77 i
' : e
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REPUBLIC GEOTHERMAL, INC. , %
. . ) 11823 EAST SLAUSON AVENUE, SUITE ONE - : : f
BANTA FE SPRINGS, CALIFORNIA 90670 o o .
TIMOTHY M. EVANS L . 219 —coammase 3
7 WICE PRESIOENT : LAND e . ) E'g
May 27, 1977 3
. p 58
. "
%
- Area Geothermal Supervisor: h:
, _ United States Geological Survey -
. o ' 345 Middlefield Road _ 1.5
. Menlo Park, California 94205 E
Attention: Mr. Barry Boudreau W
Re: Lease No. U-32256 f«
B {74
Dear Mr. Boudreau- 15
fik
Enclosed please find our Plan of Operatlon (Plan of &
‘Exploration-Drilling), in triplicate, for the above-referenced - ﬂ{
lease, pursuant to 30 CFR 270.34 of the Rules and Regulations -~ - =2
for geothermal resource operations. . .
In the interest of expediency, we are submitting this
information to vou at this time to hasten the initiation of.
the environmental review process. In the near future we : R
will submit Form 9-331C and supplemental information for - B 2&
each of the proposed wells; with this Plan of Operation we CR
have encleoséd the procedure for a typlcal well drllllng oper-- s 1

ation at Escalantie Valley.

PR g

Please contact me if you have any gquestions or 1f -our
office .can be of any assistance.

!
i
|
i
|

1
v
T K
By
¥

E

Respectfully,

A
£
i

HIS
1oe

TME: TIN:dej . o i
Enclosures, Exhibit B

Exhibit A, map, under
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'"PROPOSED. PLAN OF OPERATION

PLAN OF EXPLORATIO\ DRTLLING

IR

. - Lease No. U- 32356
Secs. 29 and 30, T30S, Rl2w, S.L.B.&M.

S ecrrymr '3

R s e R S B AT
R ¥

A

e
- e e

Republic Geotherual Inc. . _ . ' o

11823 East Slauson Avenue, Suite One ‘ ‘ b

Santa Fe Springs,,K California 90670 -
: (213) 945-3661

T

Proposed drilling of three exploratory resource wells and
up to- three injection wells.

srpmr it sy

e e e e e
rape "7-“3’-"2':’ m&.ﬂ T g et et
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Estimated45tarting Date: October l,'1977'

|  Estimated Completion Dape;;;Deoemberﬂ3l,_1978ﬂ;x‘ o
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AREA GEOTHERMIAL SUPLEVISER'S GFFICE
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PROPOSED PLAN OF OPERATION

. UNITED STATES GEOTHERMAL LEASE

: Serlal Num};.)_ei. U32256 .

" Pursuant to Title 30, Chapter II, Section 270.34 of the
Rules and Regulations for Geothermal Resources Operations,
Republic Geothermal, Inc. submits the following plan of’
operation: ‘ : ' -

Republic Geothermal, Inc. proposeé~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 w111 be dlrectlonally drllled‘

Republic plans-tOrflrst drill the exploratory well. If‘there
is an indication of success, initial testing will be flowed

into the storage basin up to capacity. If success is further

indicated, Republic intends to drill an offset well for
temporary 1njectlon purposes on the same pad as each explor-
atory well.

It ls»not anticipated that Reépublic will drill all three
potential injection wells. Republic is requesting approval
~ of the three locations to allow flexibility of siting.
Republic may only drill one temporary’ 1njectloq,well and -
connect other wells to the 1n]ectlon well via pipelines. In
the latter event, a Supplemental Plan of Operation will be
filed.. . . , :

,Thellocations of the three deep exploratory resource wells
are as follows: C T .

57-29 3280' E, 4030' S from NW corner, Section 29,
o : T30S, R12W, Salt Lake B&M. :

- 71-29 4450' W, 150' S from NW corner, Section 29,
- . . T30S, R12W,.Salt Lake B&M. '

88-30 500' W, 4780' S from NW corner, Section 29,
‘ 'TBOS R12W Salt ‘Lake B&M.

Any potentlal 1njcctlon wcll w111 be located 50':from the
correspondlng exploratory well. . ’
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Exhibits«-

S a. Exhibit A

Attached hereto please find our Dwg. No. 289-14,
. which is a map show1ng the follow1ng

f,{uf,;;ll) iThe proposed locatlon of each well ihcluding'

a layout showing the position of the mud tanks,
reserve pits, pipe, .racks, etc.;

(2) Existing access and lateral roads{

(3)  Topographic features of: the land and thc

L drainage patterns.

.Exhibit A was: complled from a 7.5 minute serles USGS

quadrangle map, (Lund 4 NW).

‘b. Exhlblt B

Attached hereto please find Exhibit B, Procedure
to Drill. Typical Escalante Valley Well :

Source of Water:

' In accordance with Section 270. 34 (c)., please bhe

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 material will be obtained from federal

‘lands. If road building material such as gravel is

needed, it will be trucked . from out51de commercial
sources. »

' Fluid Discharge-

The geothermal fluid dlscharge from the flrst well

. testing will be stored in a steel tank or in a storage

basin lined with a mix of’ compacted natlve soil and
bentonlte. ’

As previously discussed, if success is indicated from

»:.initial well tests, a potential: temporary 1n3cctlon
Cwell will be drilled. :

The well(s) would be used for further temporary waste -

disposal until such time when- and if full fleld develop- |
mont commences ‘ _ , >
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Any r01njectlon w111 take place at a depth sufficient
to prevent contact of the effluent with the fresh water
acqulfer.

Drllllng Muds-

"‘No tox1c drllllng mud comoonents w111 be used .Drilling

muds will be stored in a lined storage basin ard later

either neutralized and spread on the surface of existing.

roads or. trucked out of the area to a Class-1 dump.
Republlc favors the former method of disposal.

Solid Waste:

'The area w1ll be kept clean, and all human wastes

stored in temporary facilities. All solid waste will

'be removed and transported to a proper dump

fEnv1ronmental Protectlon

.The follow1ng measures will be taken for protection of
fthe environment:

“a.'_vFlre

(1) All local, state and federal fire protection'
" standards applicable to Republic's activities
"will be observed.

(2) Vegetatlon on the drill sites is sparse and
will be cleared to the extent needed for
proper operation. Smoking will be allowed
only in,designated areas.

(3) Exhaust stacks from all englnes in serv1ce
will be equlpped with flame arresters or a’
built-in water cooled ekhaust

(4) Water and fire extlngulshers w111 be avallable
at- each site in the unlikely event that a
flre should occur.

-b. Soil Er051on

.~ Best efforts w1ll be made to minimize the envi-

~“onmental impact of pad construction and road
improvement upon the area. To the extcent possible
only existing roads and trails will be used.
Because the topography is essentlally level and
_ralnfall 'is very. sparse, soil .erosion is expected
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to be minimal. Best efforts will be made to minimize
disturbance of perennlal woody vegetation, and

when vegetation is removed from the area, best
efforts will be used to return the site promptly

to its natural condltlon upon completlon of the
operatlon. : : T .

Pollutlon of th@ SurFacp aﬂd Groundwuter

'There is no surface water in the area, and all

-requlrempnts of the United States Geological

Survey. and the Utah ‘Department of Public Health
will be followed to insure that groundwaters are
not contaminated. ‘ - -

Fish and Wildlife

There are no fish in the area. There will be some
unavoidable dislocation of wildlife 'in the area due
"to loss 'of habitat. Since the sites will be restored
to their mormal condition upon .completion of the '
operations, however, loss of habitat will most llkely
be short-term only. Furthermore, disturbance. of :
natural soil and vegetation will be kept to a minimum.
Unattended storage basins will be fenced with
three-strand wire to keep out wildlife and livestock.

Noise will be controlled as discussed below.

Noise and Air Quality

Noise levels will be maintained within guidelines
specified by Federal Occupational Safety and

‘Health Act Standards, and quuiremoan of - the United
States Geological Survey. Rig engines and Compressors
will be equipped with muffllng devices. Air quality
will comply with local air pollution control standards.

HaZards-tooPublic.Health and Safeti

All equlpment will be secured w1th1n a chaln llnk

fence or stored on non- federal lands when not 1$ use.
Supe1v1sory personnel will be on the site at all times
during the course of operations. All state and federal
roqulrements for ca51ng and blowout prevention will be
followed e

Scctlon 270 34(1),(3) and (k)

' Republic 1s preparedsto submlt, upon notification to
do so, any further information_not included herein’
which the Supervisor may require. Republic is also
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prepared Lo carry out provisions for monltorlng
‘deemed necessary by the Supervisor to insure
’ compllance with the regulations and to participate
v‘ln the collection of data. concornlng the existing
) air and water quallty, noise, seismic and land
ol ot gubsiderice activities, and ecological systems of
+-+ . .. the subject lands for a period of one year prlor
to subm15510n of a plan for productlon.

- Emergency Contingency Plan

_If a well control problem (1n this case, the well’ blow1ng
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 1mpend1ng, appropriate

- control procedures will be initiated. The specific procedures
'will vary greatly depending on the nature of the- problem.

The following measures will be taken: . .

1," If any 1n]ur1es.have occurred, arrangements will be
= " made to care for the injured party{(ies}.

Milford Valley Memorial Hospital
451 North Hain
Mllford Utah 84751

First aid supplles w1ll be available at the site.

- 2. If there is a threat to local residents, the Sheriff
"~ and/or Police Department. will be notlfled as.soon’ as
p0551ble.

Beaver County Sheriff's Department
40. 5. 100 E. .

Beaver, Utah 94713

(801) 438-2862

LMllford Police. Department
(801) 387-2251

3.  The Vice Pre51dent Production,'w1ll be advieed and‘
-consulted as soon as practlcable. :

'1~~James Balkman TR
. Vice Pre51dtnt Productlon
»11823 E. Slauson, Suite One
"Santa e Springs, Callfornla 90670
(213) 945 3661 - .
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4. -Pleld supervisory personnel will contact the Senior
Drllllng Engineer and consult with him as to any further
or supplemental stcpo which may be necessary or adv15dble

: Thomas A. Turner ’ - o
L. eee 4o Sy Drilling Engineer T
o -+-11823 E. Slauson, Suite. One . R . 1
Santa Fe Springs, California. 90670 o

(213) 945—3661

ey

5. All prescribed safety practlces and procedures will be-
. followed. All members of the drilling crew will perform
" duties a551gned for the specific purpose, follow1ng specified
'safety practices. : :

AT AR Y e S

oy

6. - Any spills that may have occurred will be contained.f

TSP

7. A pUmp’truck will be in the vicinity, and earth moving -
' equipment may be obtained from local contractors, if

necessary :
Del Mar Construction Co. - Howard ConstruCtion Co. ;
Milford, Utah 84715 - 55 W. 200 N. ;
(801) 387-2202: _ Panguitch, Utah 84759 3

(801) 676-2312

MR A N

Thé,Senior Drilling Engineer’will:

1. Brief his 1mmed1ate supervisor (Vlce PreSLdent, N ' 3
- Production) on the swtuatlon and course of ' '
action underway

-James Barkman
S . _ R . "Vice President, Production :
. o - o 11823 East Slauson Avenue, Suite One . :
' S “Santa Fe Springs, California 90670 = _ S )
(213)-945-3661 .. o A

.2, Contact the follow1ng agencies or. regulatory
bodies as soon as practicable and in thc
follow1ng order:

‘United States'Geological Survey
Conservation DlVlSlon—WeSteln Reqlon
- ..345 Middlefield Road " .
. Ménlo Park, Callfornla '94025‘_5‘¢a;
(415) 323 8711 F




Burcau of Land Management .
1579 North Main .

Cedar City, Utah '84720
.(801) 586—2401‘ )

}H.Department of Nataral Resources ~_"
- State of Utah - . ST
Division of Water Rights
442 State Capitol o
" Salt Lake City, Utah 84114
(801)»533—6071

He will also notlfy as soon as. p0551b1e the follow1ng
“addltlonal state and local agenc1es :

4Soc1al Servlces Department - State of'Utah - Health Divisionr

‘Air Pollution S Water Supply & Water Pollutlon
72 E. 400 S. - 72 E. 400:8S.
Salt. Lake City, Utah - Salt Lake City, Utah-

(801) 533-6108 o ~ (801) 533-6146

. Beaver County Clerk
105 E. Center
Beavexr, Utah
(801) 438-2352

Unlted States FlSh and Wlldllfe
Service

125 South State

Salt Lake City, Utah .

'(801) 524-5637

' Natural Resources Department
State of Utah

" Wildlife Resources DlVlSlon
1596 West North Temple
Salt Lake City, Utah

-{801) 533-9333
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EXHIBIT B

 REPUBLIC GEOTHERMAL, INC. -~ F

‘._ Santa Fe Sprlngs, Callfornla . e R

Generallzed Procedure to Drill ijlcal Escalante Valley Well -
Sec. 29, T.30S., R.12W., S.L.B. & M. | N

Escalante Valley, Utah ‘ ‘ i

A production well scheduled to drill to + 10,000

'(AllAmeasurements refer to K.B., approgimately 13.5 feet above _ 3
ground level. and are true vertical depths).. : ' ) s

" Total Depth . : - o ‘ 3

+ 10,000" IR T K

- ~Tubular Goods Required:' i
ii90' of 20" conductor pipe - - ‘m~' o - i

¥ 1500' of 13-3/8" 0.D., 54.5% t/ft. K-55, buttress casing . i

¥ 4700' of 8-5/8" 0.D., 324/ft. K-55, buttress . S ;

+ 4200" of 6-5/8" O.D.,_27;65%/ft.'K—55.',Liner-to consist = - %

of 200' of blank pipe and 2200' slotted. :

“Wellhead:

13-3/8" S.0.W. x 12", 400# RTJ flange with two 2"'flanged side
outlets and 4004#, 2" master valve and fittings per attached

drawing. Side outlets to be equipped w1th 2-2", 600# RF flanged
Hancock Gate valves each. , :

~ Mud Program:

‘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 contamlnatlon, and bit lube’ as I ‘

required. Desandérs and desilters to be run in order to keep tr
~.sand below 1% and drilled solids as low as practical. A cooling
o tower w1ll be installed in the mud system and the mud will be

pumped throbgh thlsocoollng tower when the - -mud return temperature
exceeds 160 F (71 17C).
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Procedure to,Drill Typical.Escalante'Valley Well

-Page 2
o . _ Fluid
L : - Weight Viscosity = . - - Loss
Depth . (1b/gal.) _ (Sec.) (cc/30 min)
 0-1500" 8.65-8.9 . 50 - 60 '~ No control
. 1500726000° © T8 7-8.0 . 785 260 0 .l 10-15ce
| ‘ (1500'/3500")
10 or less -
(3500'/6000")
6000'~10, 000" 8.8-9.2 60 - 70 10 or less

tBOPE Requlrements'

1500 /lO 000'-Install API class 3M (min) double hydraullc pipe
and blind ram blow-out preventers on 13-3/8" casing and 12"

gate valve with 400# RTJ flanges on well-head per Fig. 2. Kelly
cock, stand pipe valve, and drill pipe float will be malntalned
on. floor. i

Ajfill;up line will be installed above BOPE with a kill line .-
" below the BOPE fitted with a direct llne to the mud pumps and:
valve suitable. for cementlng. ' .

Hydraulio BOPE>control stations to be equlppeu with 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 11ne Wlll be installed below the BOPE with two
_valves w1th one at - the wellhead.

Mud flow line temperature and plt level will be monitored’
contlnuously. A pit level warning device will be 1nstalled

Directlonal Program:

Drift. will be alloweg with combined angle or dlrectlonal changes
of no greater than 5 /lOO'

Max1mum Deviation’ Maximum Closure

'_~Interval ' -'f . . _From Vertical ' Dlstance
0" _-1,5001_ V' : ' 7 . 40. : ’ o 75"
1500 ;10;00b“f';?';;ﬁ?jflTi;‘ui559ffé%::ﬁ;¢j_"T:’V*h*‘zoo'.,

- Procedure:
1. MbVevin'and rig:up over 20" conductor set at 90 ft:

2. Pick up Kelly and drllllrat hole and mouse hole.

= remy
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Procedure to Drill Typical Escalante Well.

Page. 3 - ‘
3. Make up 17-1/2" bit, and dr111 collars. Drill to 1500' using
a fresh water and gel mud system as outllned in. Mud ‘Program.
4. Pull out and run dual induction log from 90' to 1500'. Go .
S _;back in hole and condltlon for runnlng ca51ng "
: S:'F:Run 13~ 3/8" surface ca51nq to 1500'”

9.

- 10. .

11.

12.

13.

14.

5.

l6.
17.

H}s.il

Center casing in rotary.- Make up cementlng assembly and
establish circulation. Cement ca51ng

Wait on cement, cut off 13-3/8" casing and wéld on a .13-3/8"
slip-on wellhead with a 12" series 400 flange. Install 12"
gate valve and blowout preventlon equipment in accordance

‘with Flgure 2.

Test blowout preventors and casing to 1000 psi; hold for 30 min.
Report any bleed-off rate to USGS (should be notified in time
to witness and approve tests). .

Drill to 6000' & circulate & condition mud for logs.

P.0.H. and run Coriband log seriesf

ﬁrI.H., condition hole for'casing and‘run'8—5/8f casing to iGOOO‘.

Once casing is in position, pick up weight, set hanger,

establish circulation and cement casing.

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 notifieq
in tlme to witness and approve- pressure test. :Report any bleed

‘off rate to USGS.

Drill to 10,000"' dependlng on DST results. Use a fresh water
and gel mud system as outllned in Mud Program :

Pull out of hole and run Schlumberger Corlband log'series.
Run in hole and condition for running 6—5/8" s1otter liner.“

Run 6- 5/8" slotted liner and hang e + 5800' w1th tall to

i 10, 000"

IISI.;VPull out of hole and 1nstall wellhead equ1pment in accordance

with Flgure 3.

If well does ‘not flow naturally, 1nstall rotatlnq head above
wellhead tee and go in hole to + 1200' with drill pipe or
Nowsco tublng and stlmulatc w1th alr or nitrogen. ’ :

AR PR W e




- Pracedure to Drill Typlcal Escalante Well
Page 4

20.

In order to clean up well and gather prellnlnary 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 potentlal check for fill with wire line and move
out drilling rig if no fill is present - If fill was present,
reverse out fill and move out rig. Should flow be ‘less than
commercial, proceed to step 21.

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 stepsl

20 and 21 until commerc1a1 productlon is establlshed.

Upon completion of prellmlnary testlng, transmit hlstory and
results of testing go USGS and rig up for production test per
production: department specifications.
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. ATTACHNENT 1 TO EXUIBIT B %
. : - ) . . . - b

i
. .. 12" WELLUEAD AND B.O.D.E. o L .é
i
b

- - . N . . . P . i

- . -
Co o ‘Blind Rams . . : k|
N .o 2000 PST W.P. . . o
.. T L T T pipe/Rams -
R <ol 0 b 26D0 PSL W-T.
L . - - . N . . . ‘~ L e FS L . :':#*
S . S 1237 T.D.. Weaxr Riag
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ALTTACHMENT . £ LU BAMLIBLL. 13

YN T I Wil i
VYIILILE :u [\D gu 11)
6"-300# RTJ X 3™-600% - _— 12" MANUAL GATE
- RTJ DOURLE STUDDED - A
'REDUCTION FLANGE " 6004 RTJ FLANGE
. 6"-300# RTJ FL/\NGFD
.300 SERIES 12" MANUAL GATE GATE VALVE
WITH 300# FLANGES (RF)
(RECONDITIONED WKM |
“SEALING™ VALVE) 127-300# RF X 6"-300 RTJ
12" TEE WITH
300# RF FLANGES
Y4 .

| 400# RTJ X 300 R.F,
DOUBLE STUDDED ABAPTER

TO TEST TANr(S ~

é‘_,

600 SERIES 12” MANUAL GATE
WITH 400# RF. FLANGES ("1,_
WKM OR GRAY * :vlr\alTn VALVE)

- 12" 300# SERIES MANUAL GATE
WITH 300# RF. FLANGES. o
(RECONDITIONED “THROTTLING”

_ VALVE)

13 3/8" SLIP ON WELLHEAD
WITH 12" 400# RTJ FLANGE

2 -2" 600# FLANGED OUTLETS

W/2" G00#
 R.F. FLANGED GATE
, " VALVES. .

13 3/8” CASING

T
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