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LIGHTNING DOCK GEOTHERMAL NO. HI-01. L.L.C.

SITE LOCATION

The Proposed Action area consists of approximately 2,592 acres of a private land lease located
on all or portions of Section 7, 18, 11, 12, 13, 14, and 23 Township 25 South, Range 19West
(N.M.P.N.). Bureau of Land Management administers the geothermal rights of approximately
2,500 acres under lease number NM-108801 and NM-034790. The area is located in Hidalgo

County, New Mexico. [AT 32° % / L3
(5 N6 Jog un w5
ELEVATION
4, 100 Feet
LAYOUT

See Proposed Action Map (Figure 1)



LEASE IDENTIFICATION

(See also Figure 2)



Form 3000-3 UNITED STATES FORM APPROVED

(Mey 2000) DEPARTMENT OF THE INTERIOR @77t 7" OMB NO. 10040034
BUREAU OF LAND MANAGEMENT  * Expires: April 30, 2009
ASSIGNMENT OF RECORD TITLE INTEREST INA Lease Seral No
LEASE FOR OIL AND GAS OR GEOTHERMAL RESOURCES I EECIY pewe=werwaroon

Mineral Leasing Act of 1920 (30 U.S.C. 18] et sea.'i (Anniversary Date)
Act for Acquired Lands of 1947 (30 U.S.C 351 -359) 02/01/1979
Geothermal Steam Act of 1970 (30 U.S.C. 1001 -1025) o . w4 | New Serial No.

Department of the Interior Appropriations Act, Fiscal Year 1981 (42-U. sc! 6508) o

Type or print plainly in ink and sign in ink,

PART A: ASSIGNMENT

I. Assignee* Lightning Dock Geothermal HI-01, L
Street 5152 N. Edgewood Dr,
City, State, Zip Code Provo, UT 84604 la. Assignor Lightning Dock Geothermal, Inc.

*If more than one assignee, check here [:] and list the name(s) and address(es) of all addtional assignees on page 2 of this form or on a separate attached
sheet of paper.
This record title assignment is for: (Check one) D Oil and Gas Lease, or n Geothermal Lease

Interest conveyed: (Check one or both, as appropriate) Record Title, D Overriding Royalty, payment out of producuon or other similar interests

or payments
2. This assignment conveys the following interest:
Land Description Percent of Interest Percent of
Additional space on page 2, if needed. Do not submit documents or agreements Owned Conveyed Retained Osvle”;ig'" tROYZ:“Y
other than this form; such documents or agreements shall only be referenced herein. fmiar nierests
Reserved Previously
reserved
or conveyed
a b c d e f
T255, R19W,NM.P.M. 100% 100% -0- -0- Those of
Sec. 6: Lots 3,4, 5, 6,7, SEL/ANW1/4 record
Sec. 6: E1/2SW1/4

Sec. 7: Lots 1,2, 3,4, S1/2NE1/4, SEI/ANW1/4, E1/2SW1/4, SE1/4,
NW1/4NE1/4, NE1/ANW1/4
Sec. 18: Lot 1, N1/2NE1/4, NE1/ANW1/4

and

T25S, R20W, NNM.P.M.
Sec.
Sec.
Sec.
Sec.

Containing 2,500.96 acres, more or less

1: NW1/4SW1/4, S1/28W1/4, SW1/4SE1/4 v
11: NE1/4, 8172

12: ALL

13: N1/2N1/2

FOR BLM USE ONLY - DO NOT WRITE BELOW THIS LINE
UNITED STATES OF AMERICA

This assignment is approved solely for administrative purposes. Approval does not warrant that either party to this assignment holds legal or equitable
title to this Jease.

[Z| Assignment approved for above described lands; Ij Assignment approved for attached land description
Assignment approved effective January 1, 2008 D Assignment approved for land description indicated on reverse
of this form
By [;éuﬂ;m/ Afzam/\/ sk Y WL 7r-Kess
Bureau of Land Management (BLM) (Title) (Date)
(Continued on page 2)



Part A (Continucd): ADDITIONAL SPACE for names and addresses of additional assignees in Item No. 1, if needed, or for Land Description in Item No. 2, if nceded.

PART B - CERTIFICATION AND REQUEST FOR APPROVAL

1. The Assignor certifics as owner if an interest in the above designated lcasc that he/she hereby assigns to the above assignee(s) the rights specificd above:

2. Assignee certifics as follows: (a) Assignee is a citizen of the United States; an association of such citizens; a municipality; or a corporation organized under the
laws of the United States or of any State or territory thereof. For the assignment of NPR-A leases, assignee is a citizen, national, or resident alien of the United
States or association of such citizens, nationals, resident aliens or private, public or municipal corporations, (b) Assignee is not considered a minor under the
laws of the State in which the lands covered by this assignment are located; (c) Assignee's chargeable interests, direct and indirect, in each public domain and
acquired lands scparately in the same State, do not exceed 246,080 acres in oil and gas leases {of which up to 200,000 acres may be in oil and gas options), or
300,000 acres in lcases in each leasing District in Alaska of which up to 200,000 acres may be in options, if this is an oil and gas lease issued in accordance
with the Mineral Leasing Act of 1920, or 51,200 acres in any onc State 1f!hxs is a geothermal lease; (d) All parties holding an interest in the assignment are
otherwise in compliance with the rcgulations (43 CFR Group 3100 or 3200) and the authorizing Acts; (e) Assignee Is in compliance with reclamation
requirements for all Federal oil and gas lease holdings as required by sec. 17(g) of the Mineral Leasing Act; and (f) Assignee is not in violation of sec. 41 of the

‘ Mineral Leasing Act.

3. Assignee's signature to this assignment constitutes acceptance of all applicable terms, conditions, stipulations and restrictions pertaining to the lease described
herdn.

For geothermal assignments, an overriding royalty may not be less than one-fourth (1/4) of one percent of the value of output, nor greater than 50 percent of the rate of
royalty due to the United States when this assignment is added to all previously created overriding royaltics (43 CFR 3241).

I certify (hat the statemc?madc hercin by me are true, complete, and correct (o the best of my knowledge and belief and are made in good faith.

Executed thisgﬁ_}____ day of I(Jl b/aqéﬁﬁ) 04 Exccuted this __;’_?_i]_.___. day of /Z/W 20 09—

Name of Assignor as shown on currcnt lease }\] q [LZM/LZ Q \M A @f(l M@FM é/ féL(:

¢4 chS&;;.lgc or gnm)
Assigner== _ » W7 2 Lt Assignee

o (Sienature)” /7 or N (Signature)

Attorney-in-fact Attorney-in-fact

Signature) (Signaturc)
@7—579015 ml/iwoi;’:ms) (g4 A1 e Lighhlis Dk Geatlowal /0l LL C |
S‘)ﬁt! é@go S Vot Q//O/

(City) (State) (Zip Code)

Title 18 U.S.C. Sec.1001 makes it a crime for any person knowingly and willfully to make to any Department or agency of the United States any false, fictitious, or
fraudulent statements or representations as to any matter within its jurisdiction.

(Continued on page 3) (Form 3000-3, page 2)



SURFACE ACCESS AND USE AGREENMENT

This SURFACE ACCESS AND USE AGREEMENT ("Agreement™) is executed effective
Junuary (O 2008, by and between ROSETTE, INC., with an address of 26 Rose Land. Anmmas, NV
$6020 ("Owner™), and LIGHTNING DOCK GEOTHERMAL 101, LLC, with an address of 3152
North Edgewood Drive, Suite 375, Provo, Utah ("L.DG").

RECITALS:

AL Owner owns record title to the surface estate of certain real property located in Fhdalgo
County. State of New Mexico, more particularly described on Exhibit A hereto (hereinatier the "Subject
Lands™). The United States of America, though the Bureau of Land Management (the "BLAT) owns the
reserved mineral estale, which includes the geothermal estate. Owner owns greenhouse operations which
are warmed during the winter months by heat supphied by the utilization of geothermal resources near, on,
or around the Subject Lands,

B. LDG is the current owner of a Federal Geothermal Lease NM-34790, issued February 1.
1979 ("Subject Lease™). wherein the BLM has granted the holder of the Subject Lease the neht 1o
explore for and develop the geothermal resources underiving the lands covered by the Subject Lease.
which includes the Subject Lands. Amax Exploration, ne. ("Amax™), a prior owner of the Subject Lease,
and a predecessor of Owner entered into a letter agreement dated December td, 1978 (71978
Agreement’), whereby Amax was granted access to the Subject Lands to develop the Subject Lease. The
1973 Agreement granted Owner's predecessor the right to drill to a depth of 1000 feet below the suriace
and extract geothermal resources there from for use in its greenhouse operation. After litigation wuh the
BLM, Owner abandoned use of the geothermal resources from the Subject Lease and Subject Lands, and,
pursuant to the seltlement agreement with the BLM, Owner has certain plugeing and abandoning, and
reclamation responsibilities,
C. LDG intends 1o utilize certain existing geothermal wells on the Subject Lands and 1o dril]
additional geothermal wells or reinjection wells (such existing and nitially proposed wells, as depicied on
Exhibit B.and all future wells that may be proposed and drilled by LDG aré detined herein cotlecunely
as the "Subject Wells™) on a portion of the Subject Lands (such initial proposed well-sites. as depicted on
Exhibic Booand all future well-sites that may be required for future wells, are referred (o herein
collectively as the "Well-Sites™), which Well-Sites will include typical geothermal energy exploration
production or reinjection equipment and tacilities.  In connection with accessing. drilling and operating
the Subject Wells and access to power generation tacilities, LDG requires a partion of the Subject Lands
to construct and maintain access roads crossing the Subject Lands. including, without limitation. existing
roads on the Subject Lands (an “Access Road ROW™ and collectively the "Access Road ROWs™). In
addiion, L.DG requires or may require a portion of the Subject Lands (0 constiet and maintain power
plants, utilites, transmission lines, water pipelines. water storage and other facilities related 1o the
production, extraction, transportation and reinjection of geothermal resources and the ceneration and
wansportation of electricity therefrom (all such improvements constructed or to be constucted by LDG on
the Subject Lands are referred to herein collectively as the “Improvements™). LDG shall atempt o
focate all such Improvements that require tinear rights-of-way within the boundaries ot the Access Road
ROWSs when and where economically and operationally teasible, and Owner herein grants Access Road
ROWSs ol sulficient length and width to accommodate any necessary or contanplated Improvements.
Furthermore, 1t may become necessary for LDG to obtain other rights-of-way to accommodate
Improvements that cannot be located within an Access Road ROW, including withoul limitation, the
Power Plant ROW. defined below, water storage arcas, temporary construction easements. and other non-



linear surface uses (an "Other ROW™ and collectively the “Other ROWS™). The rights-of-way for the
necessary Well-Sites (a "Well Site ROW™ and collectively the “Well Site ROWS™), the Access Road
ROWs and the Other ROWSs, including the Power Plant ROW (defined below), are referred o herein
individually as a "ROW™ and all such rights-of-way granted or to be granted hereunder shall be
collectively referred to as the "ROWSs.”

D Given the changed circumstances recited above, LDG and Owner desue 10 cancel and
terminate the 1978 Agreement and enter into a new surface use and access agreement that memorializes
telr discussions and agreements regarding LDG's access 1o and use of the surface estate of the Subject
Lands. and consideration provided therefore, for the drilling of the Subject Wells, the construction ol the
ROWs and the development of the Improvements on the Subject Lands, The 1978 Agreement shall
terminate upon the execution of this Agreement.

E. LDG and Qwner have also agreed that LDG shall have access (0 and use of certain waier
righis that are owned by Owner, as more particularty described below.

AGREEMENT:

NOW THEREFORE. in consideration of the mutual promises set forth herein and for other good
and valuable consideration, the receipt and sufficiency of which are hereby acknowledged, the parties
hereto incarporate the recitals above herein and agree as follows:

I Term of Agreement. The rights, including all ROWs, granted by this Agreement shall continue
until the rights ot LDG, its successors or assigns. to explore for, develop, extract or produce geothermal
energy from the Subject Lease, or from lands pooled with the Subject Lease, permanently and irrevocably
terminaies; provided that the rights granted to LDG herein shall survive the termination of the Subject
Lease. so long as the power plant and related faciliies on the Subject Lands are capable of producing
electricity.

2 Existing YWells,  Owner hereby grants LDG, its emplovees and designated agents, and i3
successors and assigns. the right to access. re-open, re-drill, wtilize, deepen. or 1o plug and abandon. when
and i LDG deems it necessary in furtherance of its operations on the Subject Lands, the following welis
and any other geothermal wells which exist on the Subject Lands: TFD 35-77, EGS 12-7, GRED 352.7,
GRED 36-7, GRED 57-7, and EGS 36-14 (collectively. the "Existing Wells™): provided however that the
Existing Wells shall not include Well #16 on Exhibit B, which is a water well that is being used by
Owner. Owner grants LDG access to and the right 1o conduct any necessary operations with respect (o
the Existing Wells. as and where depicted on Exhibit B. except for monitoring purposes. subject to
moditication by LDG upon a tinal inspection and swvey of the Subject Lands. The Well-Sire ROW's {or
the Exisung Wells (and all future wells) shall be initially large enough 1o accomumodate drifling
operations, not to exceed 6 acres, but shall contract upon completion of the wells w area sufiicient for
operation and maintenance of the well, not (o exceed 3 acres. Oue ar wore of the Existing Wells are clase
to existing structures or equipment that is stored on the Subject Lands. that may impede access, and LDG
agrees 1o pay tor the costs of repairing any damage caused by LDG's access or 1o pay the costs ol
removing or relocating any structures or equipment, in coordination with Owner. Qwner hereby also
grants LDG Access Road ROWSs. with the right (o use and expand existing roads. or construct and
maintain new roads, as determined by LDG, to and for the development ol the Existing Wells (the
“lnitial Access Road ROWS™) as and where depicted on Exhibit B, subject 1o moditication by LDG
upon a final inspection and survey ol the Subject Lands. Owner and LDG agree that the Initial Access
Road ROWSs, the centerline ot which is approximately depicted on Exhibit B, subject 1o modification by
LDG upou a final spection and survey of the Subject Lands. shall inftially be sixty (60) feet wide DG
shall have the right 1o install additional pipelines, utifities, ransmission lines and other Improvements
along the Imuial Access Road ROWSs (it becomes necessary in its operations ol the Existing Wells (or
2



futire wells either on or adjacent to the Subject Lands). Owner gronts 1o LDG certaim Other ROW's tha
LDG may require for development ot the Existing Wells, for other Improvements or uses that cannot be
placed within the boundary ot the Initial Access Road ROWs, including, withour limitation, water storage
areas. permanent or emporary construction arveas. and the other rights- o fway needs and uses. as depicied
on Exhibit B, oor as requested by LDG subsequent to the exceution of this Agreement. Once the Well-
Sites for the Existing Wells, the Initial Access Road ROWS, and any other initial Other ROWs granted
hereunder have been surveved and precisely identified by legal description. Owner and LDG shall
execute written rights-of-way, in form sutficient for recording in Hidalgo County, thar conclusively

identify the initial ROW's described herein,

-

3 Power Plant ROW, As noted above, LDG intends (o construct a power plant and related
facilities. including geothermal pipeline and wiility connections o the plnm and transmission laciliries out
of the plant (the “Power Plant™). which power plant site and connections shall require and constituie a
“Power Plant ROW." The Owner hereby grants to LDG an exclusive Power Plant ROW (o survey,
mspect, construct, develop and operate the Power Plant and any related or necessary laciliies or
toprovements. The Power Plant ROW shall be evidenced by a recorded right-of-way, with a term that
extends for as long as the power plant facilities are capable of production of electricity, and for a period of
time thereafier for dismantling and remediation, as described below, LDG and Owner shall cooperate to
locate the Power Plant ROW in a manner that minimizes the effect on Owner's existing surface uses:
provided that, nonwithstanding the toregoing, the Power Plant ROW shall be in a location on the Subject
lLands that maximizes efficient access to and use of geothermal resources, and to electricity ransmission
infrastructure and markets. LDG has delivered 10 Owner a rough map of a possible Power Plant sie,
along with primary and alternate access roads for the Power Plant site. a copy ol which is attached hereto
as Exhibit C, and Owner and LDG mutually acknowledge and agree that the approximated rights-of-
ways and Power Plant site set out on that rough map would be an example of an acceprable location. LDG
rees 1o fence nnd secure the Power Plant ROW. 1t the Power Plant is no longer capable of production
electncity or if LDG otherwise elects 10 permanently shut down the Power Plant facilities for anv
reason, LDG >h1H provide Owner with written notice of its futent 1o shut down the facilities. Afler giving
notice of intent 10 shut down and dismantle the plant, LDG shall have three (3) years to dismantle and
remove all infrasiructure and improvements pertaining to the Power Plant, including all utlities and
wansmission facilities, and to remediate the underlving property to its natural condition. Upon the request
ot LDG, Owner agrees to grant LDG a lease, in a recordable form, with a term that lasts tor as long as the
Power Plant is in existence and a reasonable time thereafier for dismantling. removal and remediation, ot
approximately twenty (20) acres (subject o the needs of the Power Plant and the acuvities of LDG in
connection therewith). tor the land necessary for the Power Plant and related facitities, at an annual rental
rate of SO0 per acre.

ag
of

4. Future Subject Wells, ROWS, and Improvements. LDG intends to develop [ure Subject
Wells on the Subject Lands (in addition to the Existing Wells) ("Future Yells™).  Additionally, LDG
wends 1o construct and maintain related pipelines. wilities, transmission lines, production facilities.
power generation facilities, waler storage areas, access roads and other Improvements for such future
Subject Wells. Prior to the development of any future Subject Well (not one of the Existing Wells) ot
ImprO\'cmems on the Subject Lands i comnection therewith, LDG shall provide Owner. in writing,
notification of the proposed location of the desired Subject Well(s), Access Road ROW(s). or Other
ROMW(S) necessary for contemplated huprovements, and a description of the Subject Well(s), Access
Road ROW(s) or Other ROW(3) to be constructed (individually and collectively. as the context requires.
any U Fature ROWSs™) Within fitteen (13) days of such wrinien notice. LDG and Owner shall discuss (he
locaton ol the necessary Future ROWs. in an attempt (o locate any such Future ROWSs in focations tha
reasonablhv minimize the impact to the current surface uses of Owner but that do not result in an undue
ccanemic or operational burden to LDG. The parties acknowledge and agree that such Well-Site ROWSs
(tor Future Wells) and other Future ROWSs shall be located in areas that will maximize recovery and



efficient use of geothermal resources. LDG and Owner agree to meet on the Subject Lands, al the request
of either party. in connection with the jocation of Future ROWs. 1o diseuss such jocations. Once Future

ROWSs have been identified and surveyed for a precise legal description. Owner and LDG shall exccute
written rights-of-way. in form sufficient for recording in Hidalgo County. that conclu isively identiny the
Future ROWs.

5. 1978 Agreement, Owner and LDG mutually agree to terminate and cancel the 1978 Aprecment
as of the execution date herewith, and mpiaw the 1978 Agreement with this Agreement. Owner agrees (o

release 1.DG of any obligations or claims arismg under the 1978 Agreement. and LDG agrees 1o release
Owner of any obligations or claims arising under the 1978 Agreement. Owner and 1,DG understand tha
this Agreement is intended to replace and supersede the 1978 Apreement.

0 Consideration for Agreement. As consideration for the ¢xecution of this Agreement. 1.DG shall
provide the following to Owner:

(a) Upon execution of this Agreement. ay o Owner o one-time payment in the
amount of Three Hundred Twenty Thousand and No/100 Dollars ($320.000.00).

(b) [.DG shall pay Owner a minimum annual fec of $1.000.00 as consideration for use of or
access 10 Ownei’s existing cold water delivery infrasiructure Thereafter, LDG shall pay the $1.000.00 fee
prior to the anniversary date of this Agreement, provided that failure to make such payment shall not
constitute an event of breach or default under this Agreement. until Owner has provided LDG with
written notice of the failure to make such payment, and LDG fails to make such annual payment within
nwenty (20) days of such written notice. Moreover, in the event LDG Fails to make such payment after
such 20-days written notice, LDG’s right to access Owner's cold water delivery infrastructure shall
terminate, but the remainder of this Agreement shall remain in full force and effect (including all ROWs
granted or Lo be granted hereby).

{c) For the use of cold water (see Section 14(b)) provided by Owner (o LG for cooling and
other purposes. L.DG has agreed to pay an annual payment eq ual to $50 per acre foot of waler 1o be used
by LDG during the next year, less the $1000.00 minimum fee set forth above (in other words, the $1000
fee set forth in Section 6(b) above shall be included as part of. and not in addition to, the annual payment
described in this Section 6(c)). LDG shall provide to Owner an estimate of the amount of acre feet of
waler that 1.DG shall use for the following year. and shall pay the annual pavment bascd on such
estimated amount, priar to the anniversary date of this Agreement. At the end of such vear, if LDG's use
of water for the prior year exceeded the estimate, then LDG shall remit the payment for such acre feet
used in excess of the estimate for the prior year with the payment for the next vear’s estimated water uses.
The consideration set forth in Section 6(a) above includes the first vear’s payment for water use under this
Agreement. In the event LDG fails to make such payment after such 20-days written notice, [.DG's right
to access Owner’s cold water shall terminate. but the remainder of this Agreement shall remain in full
force and effect (including all ROWs granted or to be granted hereby).

7. Cessation of Development or Abandonment of Lease. 1.DG intends to explore Tor geothermal
resources on the Subject Lease for the purpose of generating electricity. 1 1.IDG fails 1o take reasonable
actions 1o commence exploration for or development of geothermal resources on the Subject 1ease within
twa (2) years of the date of this Agreement, or if LDG determines at any time., either before or after such
two (2) year period. 1o abandon development of geothermal resources on the Sub_iccx Lease (and provides
Owner with written notice of such intent to abandon the Subject Lease). then LG agrees (o take such
veasonable steps necessary to designate Owner as an operator (with the BLM) for purposes of operating
shatlower formations under the Subject Lease (down 1o 1000 fect. consistent with the historical operations
of Owner). or. i LDG determines it 1s in ils interest. 10 assign operating rights in the Subject Lease 1o

od -



Owner from the surtace down to 1000 feet. Notwithstanding the foregoing, i LDG determimes that
mtends 1o completely abandon the Subject Lease. and provides written notice of such intent 1o Owner,
hen LDG shall assign the entire lease over 1o Owner, upon assumption by Owner of all rights and
responsibitivies under the Subject Lease. Morcover. LDG agrees that in connection with such deug.uq(ion
ol operator. it shall agree 1o turn over to O\\‘ner the tollowing Existing Wells, as shown on Exhibit B,
unplugged and accessible: Well 510, Well #11 and Well #25. provided however that Owner shall
assume all plugging, abandoning, rccl nnation and other responsibilities for such wells andﬂshz\ll‘post any
required bonds in connection with the assignment and assumption of such wells.  The loregoing
aureement of LDG 1o designate Owner as an operalor (or assign operating rights or all of the Subject
Llasc) is subject to the approval of the BLM. LDG's commitment to commence exploration and
development activities on the Subject Lease is also subject to delay or suspension as result of ey ents of
Farce Majeure. “Force Majeure™ shall include, without imitation, the following: strikes: lockouis: riots:
action of the elements, including but not limited o five, explosion. Nood. voleanic activity, earthguakes,
ar ndal waves: accidents: delays i mansportation: wability w secuwre fabor or maternials i the open
market: laws, rules or regulations ol any Federal, State, County, Municipal or other governmental agency,
awthority or representative having jurisdiction. including failure oc delay in issuance of necessary permuts
or approvals: war (whether declared or undeclared including tervorist acts); acts of God, litigation or
adnmunistrative proceedings affecting title to lands covered hereby or operations thereon; inability to
secure or absence of a marker for commercial sale of geothermal resources or electricity generated
theretrom, produced from the Subject Lease or of '{en'\mi\'ei developed by LDG therefrom; or by other
matters or conditions beyond the reasonable control of LDG, whether or not similar 1o the conditions or
matters 1n this defintuon specifically enumerated.

3. Coopcr:\ tion. Owner agrees 10 reasonably cooperate with LDG, in wood faith, to support and
promote the suc ul development of geothermal resources and the generation of eiec iy from the
Subject Lease.

9. Pipelines, Utilities. LDG hereby agrees to locate all pipelines and other linear utilities ar all
points along an applicable Access Road ROW or Other ROW where reasonable and practical. However,
there may be Instances where pipelines, transmission facilities and other Improvements cannot be placed
along an Access Road ROW, inwhich case LDG shall be granted separate Other ROW's for such uses
L.DG shall not be required to bury pipelines or other utilities.

10. Access Road ROWSs.  L.DG agrees that it shall construct anclor improve all currently
contemplated new roads and existing roads along the center lme(s) approximately depicted on the
attached Exhibic B, subject to moditication by DG upon a final inspection and survey of the Subject
Lands, During the construction or improvement of any roach, under an Access Road RO including the
installation of pipelines and other utilities, the right of way shall be sixty (60) teet wide, and L.DG shall
have a temporary license to use other portions of the Subject Lands during the construction phase of such
coads (including the installation of pipelines and other utilities) to park equipment or store gravel or other
supplies, provided that LDG shall replant and restore any temporary use areas to their natural condition
prior to construction. Upon completion of construction of the road (ar expansion or improvement of
existing roads) and installation of pipelines and other utilities. the Access Road ROWs shall be forty (40)
feet wide. The roads shall be graded and improved with gravel. 1.DG agrees that it shatl maintain the
Access Road ROWs (o industry standards as a gravel road during the term of this . \fncemem LDG shall
ot be obligated to remove snow that may accumulate on the road, and shall not be responsible for m\mu
the road, pnoud ng cwrb and gutter. or otherwise improving the road 1o acconunodate increased trattic
from Owner's lands. The same provisions of this Section 10 shall apply 1o all future roads and Auc‘ss
Road ROWs 10 be constructed and maintained by LDG on the Subject Lands, mcluding Access Road
ROWSs or Other ROWSs 1o the Power Plant ROW, '



‘ i Owner’'s Right to Use the ROWSs. LDG shall have the exclusive right to use and maintain the

Well Site ROWs and any Other ROWSs (including the Power Plant ROW). LODG shall have the non-

exclusive right 1o use and maintain the Access Road ROWs during the term of this Agreement for us

pUrposes. LDG hereby agrees that Owner, and i13 successors, assigns, employees, agents. nvitees and

Licensees. shall have the right to use the Access Road ROWSs for access to the remainder of Owner’s

property as currently owned and used. Owner, and its successors, assigns. employees. agents, ivitecs

and licensees shall not interfere with LDG's operations on the Subject Lands or the use or maintenance of

the Access Road ROWs (or the other ROWSs), and Owner shall be responsible for any cost of repairing

damage 10 any road caused by Owner. or its successors, assigns. emplovees, agents, invitees and

licensees.  Any proposed use of or modification 1o an Access Road ROW by Owner, or 118 successors,

assiuns. employees, agents, invitees and licensees. which would or may be likely to injure. damage or

interfere with the Access Road ROW, shall require the prior written consent of LG, an express

agreement of Owner to assume all costs and damages, and shall require, at LDG's option. the presence of

LDG's agent or emplovee 1o monitor the aclml> Owner, and its successors, assigns. employees, agents

invitees and licensees shall abide by all written safety and other instructions vegarding use ot the roads

that are provided by LDG. When LDG no longer requires an Access Road ROW for iis operations. LDG

shall provide written notice of it intent 1o abandon use zm( Owner shall have the option 1o assume

control and maintenance over the Access Road ROW by notifying LDG within thirty (30) days of receipt

of such notice; otherwise, LDG shall remediate and restore the property covered by an Access Road
ROW in accordance with applicable law,

12 Indemmnification.

(&) Owner, its successors and assigns, does hereby agree 1o reticve, release, indenuify and
hold LDG, its managers, members, successors, assigns, employees, agents, invitees and licensees,
harmless and agree to defend LDG, its managers, members, successors, assigns, emplovecs.
Q agents. invitees and licensees, from any claim of damage (0 any person or property arising out of
use of any ROW or other activities on the Subject Lands for damages proximately caused Ly
Owner, its successors, assigns, invitees, and licensees, which damages include specitically bu
without limitation, all damages sounding in tort (whether by way of nuisance. respass,
ultrahazardous activity or otherwise) andior involving euvironmental contamination and its
incident response, compensation or liability. and also including all cxpenses. reasonable
attormeys” fees. court costs, and witness [ees, and other monies expended by or incurred by LDG
or its agents, in the event it shall become necessary for LDG or its agen[s to defend themselves
from any claims made by anyone as a result of the use of any ROW or other activitics on the
Subject Lands, by Owner, its successors, assigns, invitees, and licensecs., bul not otherwise

(0 LDG, its successors and assigns. hereby agrge 1o relieve, release, indemmnify, and hold
harmless and agree to defend Owner, its successors. assigns. emplovees. agents. invitees and
ficensees rom any and all claim of damage (0 any person or property arising ow of use ol the
Subject Lands for operations by LDG or its agents ful damages pxo\mmld) caused by LDG or its
agents, which damages include specitically but withour limitation, all damages sounding in tor
(whether by way of nuisance. trespass, ultahazardous activity or otherwise) and or involving
environmental contamination and its incident response. compensation or labilice, and also
wmecluding all expenses. reasonable atarneys’ tees. court costs, withess {ees and other monies
expended by or incurred by Owner, its successors. assigns, employvees, agents, invitees and
licensees in the event it shall become necessary for Owner, its successors, assigns, employees,
agents, mvitees and licensees o defend themselves from any claims made by anvone as a resuli
ol LDG s operations, on. across or over the Subject Lands. but not otherwise,

e

| Confidentiality. Owner hereby agrees, unless compelled by court order or subpoena, that the
0 terins and conditions ot this Agreement, including but not limited (o the pavments veferenced in Section 6
-6 -



above, shall remain confidential and will not be disclosed or released to anv other person(s) or third
parties. LDG can disclose the existence and ters of this Agreement at its discretion,

14, Warer Rights. Owner currently owns water rights that pertain to the Subject Lands, which are
more particularly deseribed in Exhibit D hereto. Owner is currently using a portion ol its water rights for
the operation of its commercial greenhouse business. for domestic consinmption and some himited
imuation needs (CCurrent Water Usage™).  Any water rights that Owner currently owns but 15 not
currentlv using to satisly the Cwrent Water Usage shall be referred 1o herein as the “Excess Water

Rights." LDG requires a minimum ol approximately 600 acre-feet of water for the cooling and
operational needs of the Power Planl, and Owner agrees that it shall make commercially reasonable
sfTorts 10 meet those water requirements from the Excess Water Rights, and shall not lease or ranster any
of s water rights until LDG's water requirements are being adequately met. Qwner agrees o provide
LDG access o and use of all Excess Water Rights as follows:

(a) Owner grants LDG the right to use Excess Water Rights for the drilling and testing of
seothermal wells on the Subject Lands. LDG shall be responsible for all costs of connecting to Owner's
waler svstenm,

(b) Owner hereby grants LDG the preferential right to the use of all Excess Water Rights for
the development and operarion of the Power Plant and the appurtenant geothermal resources. LDG shall
mstall a metering system. at its own cost and expense, if necessary to comply with any requirements of
any governmental agency or authority. LDG shall also bear the full cost ot connections to Owner's water
systems and infrastnucrure, and, if necessary, any upgrades to Owner's waler system necessitated by
LDGs use of the Excess Warer Rights. LDG shall provide, free of cost, all electricity necessary [or
pumping any Excess Water Rights for LDG's use. LDG shall pay for any metering, studies or reports
thal may be required to establish a precise amount of Owner's available water vights, the amount of the
bxcess Water Rights andsor LDG's water needs for the Power Plant or geothermal resources
development. Once the amount of LDG's water rights requirements are established. Owner and LDG
agree Lo enter into a written water use agreement that evidences LDG's rights to the Excess Water Rivhis,
which agreement shall be recorded in the county real property records (“\Water Use Agreement’).
Owner covenants and agrees not o transter or sell any of the Excess Water Rights, until the Warer Use
Agreement is executed and recorded.

I3 Drilling of Water Wells on the Subject Lands. LDG requires a certain amount ol water 1o
effectively produce geothermal energy from the Subject Wells. Owner understands that any drilling of
water wells on the Subject Lands or land adjacent 1o the Subject Lands, under certain conditions, could
significantly and adversely impact the ability of LDG 1o explore for and produce geothermal eneroy.
Accordingly. Owner hereby agrees to not drill or construct any warter wells on the Subject Lands or on
adjacent property (o the Subject Lands that Owner owns without first giving L.DG written notice of its
drilling plans 10 LDG. Owner agrees 10 use its best efforts to cooperate with LDG 1o obtam any
addinonal water rights that LDG may need or apply for to drill the Subject Wells and'or uenerate
clectiieity from the geothennal resources underlying or pooled with the Subject Lands.

16. Notices. Owner may give any notice or deliver any document hereunder to LDG by mailing the
same by prepaid registered or certified mail addressed to LDG 1o the address set forth in the introducion
paragraph above, attention General Caunsel, or by delivering the same in person to the above-referenced
address of LDG. LDG may give any notice or deliver any document hereunder to Owner by mailing the
same by prepaid registered or certified mail addressed (0 Owner at the address set forth in the
mbroductory pavagraph above, atention Dale Burgett, or by delivering the same to Owner in person. For
purposes ol this paragraph, either party may change its address by written notice 10 the other. 1 case ol
any notice or document delivered by reuistered or certified mail. the sane shall be decmed delis ered
when deposited inany LLS. Post Office. properly addressed as herein provided, with postage fully
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prepaid. Notices shall be in writing and shall be given to LDG and Owner at the addresses set forth in the
ntroductory paragraph hereto, or to such address as either party may designate 1o the other in writing not
less than thirty (30) davs before that event which iggers notices. Notices shall be etfective the third day
after the date of mailing, postage prepaid.

17 Rehabilitation and Restoration. Upon termination of this Agreement, LDG shall restore the
Subject Lands near as possible to their original conditions prior to construction in accordance with
acceplable industry practices and all applicable laws and regulations in effect at the time of restoration.
To the extent there is any environmental remediation required for property swrrounding any ROW, Owne
srants LDG a temporary vight-of-way 1o use as much of the Subject Lands as it may require for
environmental remediation. LDG shall have the right to use necessary space owside of the nght-of-wany
for repair of any roadway or tacilities. 1 upon termination of this Agreament, or intended abandonment
of an Access Road ROW or some other ROW hereunder, LDG agrees and Owner elects (o assume
ownership and use of any road, well, or other Improvements, then Owner shall expressly assume all
labitities or responsibilities, including without limitation all future reclamation (or plugging and
abandoning, for wells) obligations, and shall hold harmless LDG upon assumption ol responsibiluy for
such road, well or other Improvements,

13, No Storage or Repair of Equipment. LDG shall not allow any construction equipment or
materials 1o be stored on Owner's property outside the confines of the fenced Power Plant ROW beyond
ninety (90) days after completion of construction of a ROW or Improvements. unless approved.
advance, by Owner. LDG shall endeavor to maintain clean, neat and orderly roads and facthives a all
times. No construction equipment shall be repaired or maintained upon the property of the Owner outside
the boundaries of the tenced Power Plant ROW, except in the case of emergencies to prevent damage 1o
the Subject Lands or neighboring properties. No motor fluids will be disposed of on the property of
Owner,

19 Taxes. Owner shall continue 1o be responsible tor the payment of property taxes. if applicable.
DG agrees o pay all additional taxes that may be assessed against the Subject Lands Dy reason of
mprovements placed thereon by LDG. Owner shall provide LDG with written evidence that Owner has
paid all property taxes on the Subject Lands at least thirty (30) dayvs prior to when due. It Owner fails to
pay property taxes on the Subject Lands. LDG shall have the right. but not the oblization. (o pay such tax
obligations on Owuner's behalf, and such pavment. with interest accruing at Eighteen Percent (18%0) per
annun. shall be due and payable by Owner to LDG within thirty (30) days ol payment by LDG.

20 Recorded Right-of-YWay; ROW dMap. Upon the request of LDG or Owner, LDG shall prepare a
wiitten rght-of-way, in recordable form, which can be recorded in Hidalgo County o provide
constructive notice ol the exact location of any right-of-way granted pursuant to this Agregment,
Moreover. LDG shall maintain a map of the Subject Lands (starting with Exhibit B) which reflects ail
surface uses and ROWs used or required by LDG. and as new ROWSs are obtained by LDG under this
Agreement. LDG shalt amend and maintain a current map and survey of ROWSs, a copy of which shall be
provided to Owner.

A LDG Financing, Owner agrees 1o execute any documents reasonably required by any lender of
LDG o permit LDG 1o obtain tinancing for LDG's activities on the Subject Lands. Such documents man
mclude, without limitaton, a certificate of Owner confirming the validity and enforceability of this
Agreement, that there are no defaults under this Agreement, that this Agreement shall survive any
foreclosure and may be assigned 1o subsequent purchasers at foreclosure, consent of Owner to the grant of’
LDG s vights in this Agreement to a lender far security purpases, and any other covenants and agreements
that are typically required by institutional lenders.  Moreover, if Owner has existing deeds of trusi,
mortgages. or other liens on the Subject Lands at the tme of this Agreement, Owner agrees 10 abiain
subardinatons from its lenders and lienholders with respect o this Agreement, on the form o be provided
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by LDG, ¢ither prior to execution or within thinty (30) days after execution, as clected by LDG. The
subordination agreement may be recorded with rhe Memorandum described in Exhibit C or recorded
separately.

R Governing Law, The laws of the State of New Mexico shall conwrol the rights of the parues
under this contract.

23 Waiver, By signing this Agreement, netther party waives its statutory and common law rights 1o

occupaney and enjovment of their respective estates. except as expressly provided in this Agreement.

24 Assignment of Rights.  All rights and obligations under this Agreement shall run with the
Subject Lands and shall inure to the benefit of and be binding upon the heirs, successors, or assigns of
each party. LDG mayv assign its rights in this Agreement without the prior written conseni of Owner,
including, without limiting the foregoing, assigninients for purposes ol providing security for anv loans.
Moreover, LDG shall have the right to assign all or any portion of the ROWSs to another entity or person,
separate from ownership of the Subject Lease. The parties hereto avree (o execute a memorandum of ths
Agreement, which shall be in form sutlicient to record in the Hidalgo County real property records, in the
form provided by LDG.

23, Amendment. This Agreement constitutes the entire Agreement between the parties pertaining (o
the subject matter contained in it and supersedes all prior and contemporancous agrecments.
representations, and understandings of the parties with respect thereto, No supplement, modification, or
amendment of this Agreement shall be binding unless exccuted in writing by all parties.

206. Counterparts, This Agreement may be executed in counterparts.  Fach counterpart shall
constitute an original and all counterparts together shall constitute one and the same document, Receip
by party hereto of an executed copy of this Agreement by facsimile shall constituie conclusive evidence
of execution and delivery of the Agreement by the signatory thereto.

[Signatures on the following page]



. Dated effective as of the date first written above,

OWNER:

ROSETTE, INC,

LDG:

LIGHTNING DOCK GEOTHERMAL HI-01, LLC

B}".’ gl : et PO
Name: vEia,—4 N
Title: C A=




. EXHIBIT A

Legal Description of the Subject Lands

A. LDG is the owner of Federal Geothermal Lease NV -34790 (“Subject Lease”). grantiny
LDG the right to explore for and develop yeothermal resources underlyving the lands
covered by the lease, described as follows:

I

T8, R15W, NM P
Sec. 6 Lots 3,4, 5,6, 7, SEVANW /4

Sce. 6 EV2ZSWIA

Sec. 7: Lots 1,2, 3,4, SUZNEVA, SRVANW /4, B12S W/, SR/,
NWI/ANE1/4, NE1/ANW 1AM

§ac. 18: Lot 1, NI12ZNEV/4, NE1M4NW /4

and

T258, R20W, NMPM.

See, 1 NWUASWI/4, SL2SW /4, SWIA4SET/A
See. 11: NE1M4, S172

8ee, 12;: ALL

Sec. 13 NI12ZR{R

Contulning 2,500,%6 4eres, iners or lesy

. 2. LDG has applied for Federal Geothermal Lease NM 108801, which is pending final
approval by the BLM and will be included with the Subject Lease upon approval,
granting LDG the right to explove for and develop geothermal resources
undertying the lands covered by the Subject Lease, described as tollows:

T255, RIDW, NOVLP.ML
Sec, 14 Al

Containing 640,00 acrey, more o less

B. Owneris the owner of the land ("Surface Lands™ covering, in part, the Subject Lease. which is
described as tollows:

1. Scetions 7 and 18
T25 S, R19 W, NALP.)N]

And
Sections 11, 12, 13, 14, and 23
T25S, R20 W, N.VLP.AI

Containing 2,592,473 acres, more or less

C. “Subject Lands™ shall be the surface aren wherein LDG's Subject Lease underlies
Owners Surface Lands.

@ "



. EXHIBIT B

Initial Inventory of Existing Wells and Location of Initial Contemplated ROWs
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EXHIBIT C

Sample Power Plant ROW and Access Roads for a Power Plant

f

. X . ; LU TR R
Legend Lightning Dock Geolhermal

) Power Plant and Lightning Dock Geothermal HI-01, LLC
s Serzagary Access Roule mfww Fezerat Geolrermai Leyss 5152 North Edgewood Orive Suile 375
wenimie Prmary AcTess Roue Burgeu_3oundary ACCESS ROW

Provo, UT 84604
&M Propcsed PRAL Lccalicn

Hildago County, Nevada



ENHIBITD
Water Rights Description

A Owner represents and warrants ownership of the following Water Rights identified by
New Mexico Office of the State Engineer Numbers: '

A-13, with points of diversion located in Section13, Township 23
South, Range 20 West, N.M.P M,

A-36-A, with points of diversion located in Sections 6 and 7,
Township 25 South, Range 19 West. N.M.P ML and Sections +
and 12, Township 25 South, Range 20 West, N. ML PV

A-35-D, with points of diversion located in Section 7, Township
25 South, Range 19 West, N.MLP.M., and Section 4, Township 25
South, Range 20 West, N.M.P. M.

A-S1,with points of diversion located in Section 10, Township 25
South, Range 20 West, N.MLP M.

A-04-A, with points of diversion in Section 7, Township 23 South,
Range 19 West, N.MLP.ML

A-384, with points of diversion in Section 12, Township 23 South,
Range 20 West, N.M.P. M,

A-383, with points of diversion in Section 7, Township 25 South,
Range 19 West, N.vILP M.

A-386, with points of diversion in Section 7. Township 235 South.
Range 19 West, N.M.P.M.



LIGHTNING DOCK GEOTHERMAL NO. 1, HI-01, L.L.C.

Production Wells:
1. Well 13-07
2. Well 33-07
3. Well 53-07
4. Well 45-07
5. Well 47-07

WELL AND PLANT LOCATIONS

Beginning at the southwest corner of Section 7, Township 25 South,
Range 19 West, New Mexico Principle Meridian, Hidalgo County, New
Mexico:

Thence, North, a distance of 3781.0° feet along the west section line;
Thence, East, a distance of 530.1 feet to the location of said well

Beginning at the southwest corner of Section 7, Township 25 South,
Range 19 West, New Mexico Principle Meridian, Hidalgo County, New
Mexico:

Thence, North, a distance of 3721.2” feet along the west section line;
Thence, East, a distance of 2389.4 feet to the location of said well.

Beginning at the southwest corner of Section 7, Township 25 South,
Range 19 West, New Mexico Principle Meridian, Hidalgo County, New
Mexico:

Thence, North, a distance of 3775.3” feet along the west section line;
Thence, East, a distance of 3052.1 feet to the location of said well.

Beginning at the southwest corner of Section 7, Township 25 South,
Range 19 West, New Mexico Principle Meridian, Hidalgo County, New
Mexico:

Thence, North, a distance of 2510.0” feet along the west section line;
Thence, East, a distance of 2428.2 feet to the location of said well.

Beginning at the southwest corner of Section 7, Township 25 South,
Range 19 West, New Mexico Principle Meridian, Hidalgo County, New
Mexico:

Thence, North, a distance of 1219.1° feet along the west section line;
Thence, East, a distance of 2416.3 feet to the location of said well.



Injection Wells:

1. Well 42-18  Beginning at the northwest corner of Section 18, Township 25 South,
Range 19 West, New Mexico Principle Meridian, Hidalgo County, New
Mexico:
Thence, South, a distance of 1307.0 feet along the west section line;
Thence, East, a distance of 2123.1 feet to the location of said well.

2. Well 62-18  Beginning at the northwest corner of Section 18, Township 25 South,
Range 19 West, New Mexico Principle Meridian, Hidalgo County, New
Mexico:
Thence, South, a distance of 1297.2 feet along the west section line;
Thence, East, a distance of 3350.4 feet to the location of said well.

3. Well 82-18  Beginning at the northwest corner of Section 18, Township 25 South,
Range 19 West, New Mexico Principle Meridian, Hidalgo County, New
Mexico:
Thence, South, a distance of 1278.3 feet along the west section line;
Thence, East, a distance of 4978.1 feet to the location of said well.

Plant Location (500° X 700°)

NE Corner of Plant NE1/4 of SW1/4 of Section 07, Township 25 South, Range 19 West,
(N.M.P.M.)



DESCRIPTION OF TOOLS AND EQUIPMENT,
INCLUDING MAXIMUM CAPACITY AND DEPTH RATING

The drilling contractor will be Layne-Western, a Division of Layne Christensen Company. The
applicant has included the following specifications for the drill rig and supporting equipment to
complete the drilling operation in a safe and professional manner (See Attachment A)

Challenger 360-200 Portable Rotary Drill Rig — Rig Number 493

Draw Works — Challenger Model 36:
Double Stacked Drums
Hoisting Drum — 10 %2 in. X 22 Y in.
Kelly Drum - 10 % in. X 22 % in.
Clutches — Wichita 247, 3 plate
Single Line Pull 36,000#
LeBus Grooving with 7/8” line (1~ swagged line)
PARMAC Hydromatic Twill Disc Water Brake
Hydraulic Wireline Drum
8 foot Elevated Rill Floor with Howard Turner 18"’ Rotary Table
200,000# Floor Capacity with 7.5 Foot Minimum under Floor Clearance for BOP
use

Derrick — Challenger Model:
Top of Crown Height — 96 feet from Ground Level
Satellite Style Fluorescent Derrick Lighting
MD/TOTCO Weight Indicators
Rated Hook Load Capacity — 200,000# on 8 Lines
Working Line — McKissick 100 Ton, 4 Sheave Traveling Block
Drilling Line — McKissick 100 Ton, 4 Sheave Traveling Block and Hook
Combination
Custom Hydraulic Lift, Roller and Guide System for Derrick Transport

Engine — Caterpillar C15, 540 HP Diesel Engine:
Enclosed Engine Compartment with Silencer Muffler
200 Gallon Fuel Storage on Rig Deck
Allison Transmission with Torque Converter

Mounting:
Triple Axle Trailer with 3-20,000 # Axles

Standard Support Equipment:
Hex Kelly and High Pressure Swivel
800 Gallon Diesel Fuel Storage and Electric Fueling Pump
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Geolograph Double Pen Recorder (Drilling Rate and Weight on Bit):

3 or 6 Degree Deviation Survey Tool
Halliburton Survey Tool Wire Line
Hydraulically Raised Elevated Self
Contained Dog House

80 kW Quiet Site CAT Generator
250 Amp DC Welder

Bear Automatic Driller

Explosion Proof Electrical Connections
15 HP Mission 2 X 3 Mixing Pump
Caterpillar 4 X 4 Backhoe

Site Dedicated Winch Truck

Rig Smart Data System

Additional Support Equipment Available:

Triplex Pumps, Duplex Pumps

Air Compressors, High Pressure Booster Compressors
Hydraulic Power Tongs

Shale Shakers

Desanding and Desilting Equipment

Portable Circulation and Mixing Tanks

*
/Hz,.f M’Q\L\,}J{“d’wﬁfﬁ
/LV ‘ha( So c_,ﬁ”}"



' EXPECTED DEPTH AND THICKNESS OF FRESH WATER ZONES
The expected depth and thickness of fresh water zones on the project site is between 40-60
feet.

The geothermal reservoir is expected to be between 250 and 300 degrees F. The pressure for
the reservoir is about 20 psi.

The temperature gradient should be between 250 and 300 degrees f.



BOREHOLE DESIGN

Drill 26” hole to 90 feet

Set 20” conductor pipe

Drill 17.5 hole to 1,500”

Set 13.375” Surface String into the volcanics

Drill 12.25” hole to 3,400’ using light mud or aerated fluids

Set 9.25” casing to 3,400 using stiff foam or aerated fluids
Hang 7” or similar perforated liner if needed



DRILLING PROCEDURES

Clear and level drill pad using standard earth moving equipment, and a reserve pit will be dug
alongside. The anticipated drill pad size will be 300°X300°, with a 250°X100°X 15°deep reserve
pit. Each pad location will be adjusted to site conditions. (See Figure 3 — Typical Geothermal
Well Drill Site Layout)

Move in suitable conductor rig and drill 26” hole to 90 feet and set 20” conductor pipe. The pipe
will be cemented to the surface with standard ready mix and pumped from the top. Monitor for
fall and perform top job if necessary.

WOC for 24 hours.
Dig cellar as needed and install flow lines.

Move in suitable conventional rotary drill rig and associated equipment. Completely rig up all
accouterments prior to spud. (see Attachment A)

Drill 17.5” hole to 1,500” +/- using mud as the circulating medium (see Figure 4 — Proposed
Geothermal Well Diagram). Treat losses with lost circulation material (LCM) or if severe,
cement plugs if necessary.

e Monitor flow line temperatures at all times.
Catch 10 foot samples from drill cuttings and monitor for hydrothermal alteration.
Check returns for increases in salinity, chlorides, or gasses.
To ensure drill hole is kept straight, deviation surveys will be run every 600 feet.
Provide H,S monitoring on the rig in compliance with state and federal requirements.
Contractor will provide a portable H,S detector on the floor of the rig.
e Provide a weather sock at an appropriate height to detect the prevailing wind.

Circulate hole clean .
¢ Keep hole full and check for excess flow.
e Measure out of hole.
e Be sure all casing running equipment is ready for use.

Rig up and run 1,500° +/- of 13.375” 54.5#, J-55 buttress casing equipped with float shoe and
stabilizers. Centralize casing first 3 joints.
e Be sure casing is centered prior to cementing.
Run casing at slow speed to prevent down surge.
Fill casing as required to overcome buoyancy.
Have casing sized to remain 10° off bottom.
Spot weld lower three joints.

Cement casing using 13.0 ppg lead slurry and 15.8 ppg tail slurry
e Monitor cement for fall back
o If cement falls back, locate top of cement and prepare for top job.
e Wait on cement (WOC) for 24 hours.



Cut off casing and weld on casing head equipped with 2” flanged side outlets.
Install Blow Out Prevention (BOP) (double rams (blind & pipe), and rotating head or annular
preventer) and rig up flow lines.

Test casing, blind rams, and choke lines to 500 psig. Make up 12.25” drilling assembly.
e RIH and test pipe rams and rotating head. Log results
e Have BLM or State witness BOP test.

Clean out cement shoe to TD and circulate hole clean.
Make up 5to10’ of new hole and hold BOP drill.

Drill 12.25" hole to 3,400 feet +/- keeping the hole straight. Use LSND, or aerated fluids as
conditions dictate.
e Catch 10 foot samples.
Monitor well for increase or decrease in flow.
Monitor flow line temperature.
If increased flow or temperature are noted contact geological staff.
Run deviation surveys every S00°.

After reaching 3,400 feet +/- circulate hole clean.

Run temperature log if directed by geology staff.

If hole is unstable rig up and run 7’ or similar perforated liner.
Rig up for well test as per geologic staff directions.

Send 2 copies of all logs to BLM and State.



DRILLING PROGRAM

OVERVIEW

The following items should be considered in planning the location, construction and
testing requirements for a Geothermal Well. Wells should be:

e Situated on a well-drained site not subject to inundation by flood within recurrence
interval of 100 years.

e Sited in such a way to inject into a formation, separated from any underground source
of drinking water by a confining zone, free of known open fauits or fractures within
the area of review.

o Sited for easy access to maintenance, repair, testing, or such other attention as may be
necessary.

e Separated by a minimum horizontal distance of 50 feet from any watertight conduct,
such as a cast-iron pipe which carries sewage or other liquid wastes.

e Separated by a minimum horizontal distance of 100 feet from any septic tank, drain
field or other facility for the collection or disposal of other liquid waste.

e Separated by a minimum horizontal distance of 10 feet from the boundary of any
adjoining property.

e C(Cased from the finished surface to the top of the injection zone, or to a zone within
the same formation or confining zone, and constructed so no contamination can occur
as a result of conditions on the surface surrounding the well.

e (Cemented to prevent movement of fluid into or between underground sources of
drinking water.

® Designed and constructed with casing and cement which will endure the life
expectancy of the well.

e Checked for deviation at sufficiently frequent intervals to ensure that vertical avenues
for the movement of fluids in the form of diverging holes are not created during
drilling.

¢ Tested for mechanical integrity of the casing to show: 1) absence of leaks in casing
and, 2) absence of fluid movement behind casing.

e Designed to include a description of cathodic protection from the well head to the last
cemented casing shoe.

e The Division or its duly authorized representatives will have the right to entry onto
any geothermal resources site for the purpose of inspecting wells and equipment and
for the purpose of determining whether compliance with or violation of these rules is
occurring.

e Adequate noise abatement equipment will be installed and maintained in good
condition to reduce noise to a level approved by the Division or its representative on
any drilling or producing geothermal resources well located within 1,500 feet of a
habitation, school or church.

e The well site around any drilling or producing well will be kept clear of any rubbish
or debris or fuel which may constitute a fire hazard. In any area where there is any
likelihood of encountering unexpected hydrocarbons, the drilling mud and cuttings
shall be stored in a pit a safe distance from the drilling rig. All waste will be disposed
of'in such a manner as to avoid creating a fire hazard.



All well head equipment, surface production equipment, flowlines, pipelines and
subsurface casing and tubing will be subject to periodic surveillance to prevent
leakage or rupture and to safeguard human life and health, property and natural
resources.

After the completion of a geothermal resources well, all production from said well
will be put to beneficial use. No production will be permitted unless beneficial use is
made thereof except for authorized periods of testing, in which case proper
disposition of produced liquids will be made.

Each well will be identified by a sign, posted on the drilling rig or not more than 200
feet from the well. The sign will be of durable construction and lettering will be in
legible condition. Lettering will be such that under normal conditions it will be
legible at a distance of 500 feet. Each sign will show the name of the owner or
operator of the well, the name of the lease, the number of the well, and the location of
the well by quarter-quarter section, township and range. Each lease will have a
different and distinctive name and the wells will be numbered in non-repetitive,
logical sequence.

No well will be drilled within the corporate limits of any city, town or village unless
notice to drill such well has been given to the duly constituted governing body of the
city, town, or village or its duly authorized agent.

Rotary drilling equipment, adequately equipped to maintain underground pressures
and prevent or control blowouts, will be used for the drilling of all geothermal
resources wells.

The operator will provide an adequate sized pit to hold the drilling fluid and receive
drill cuttings, and the pit will be so constructed and maintained to prevent
contaminants from overflowing on the surface of the ground and /or entering any
water course.

The temperature of the return mud will be monitored continuously during the drilling
of the surface casing hole. Either a continuous temperature recording device will be
installed and maintained in good working condition, or the temperature will be
measured manually and recorded at least one time each hour.

During the drilling of any well, all fresh water strata and salt water strata overlying
the geothermal resources strata will be sealed or separated to prevent the migration of
fluids from one stratum to the other.

All waters of present or probable future value for domestic, commercial, agricultural
or stock purpose will be confined to their respective strata and will be adequately
protected by methods approved by the Division. Special precautions by methods
satisfactory to the Division will be taken to guard against loss of artesian water from
the strata in which it occurs, and to prevent the contamination of such artesian water
strata by an objectional geothermal fluids.

In areas where high subsurface pressures are known to exist, there is a history of lost
circulation and/or blowouts, or where subsurface pressures are not known, all proper
and usual precautions will be taken for keeping the well under control, including the
use of blowout preventers and high pressure fittings attached to properly cemented
casing strings.



DRILLING PROCEDURES

Clear and level drill pad using standard earth moving equipment, and a reserve pit will be dug
alongside. The anticipated drill pad size will be 300°X300°, with a 250’X100°X 15’deep reserve
pit. Each pad location will be adjusted to site conditions. (See Figure 3 — Typical Geothermal
Well Drill Site Layout)

Move in suitable conductor rig and drill 26” hole to 63 feet and set 20 conductor pipe. The pipe
will be cemented to the surface with standard ready mix and pumped from the top. Monitor for
fall and perform top job if necessary.

WOC for 24 hours.
Dig cellar as needed and install flow lines.

Move in suitable conventional rotary drill rig and associated equipment. Completely rig up all
accouterments prior to spud. (see Attachment A)

Drill 17.5” hole to 1,500 +/- using mud as the circulating medium (see Figure 4 — Proposed
Geothermal Well Diagram). Treat losses with lost circulation material (LCM) or if severe,
cement plugs if necessary.

e Monitor flow line temperatures at all times.

e Catch 10 foot samples from drill cuttings and monitor for hydrothermal alteration.

e Check returns for increases in salinity, chlorides, or gasses. :

e To ensure drill hole is kept straight, deviation surveys will be run every 600 feet.

e Provide H,S monitoring on the rig in compliance with state and federal requirements.

Contractor will provide a portable H,S detector on the floor of the rig.

Circulate hole clean .
¢ Keep hole full and check for excess flow.
e Measure out of hole.
e Be sure all casing running equipment is ready for use.

Rig up and run 1,500° +/- of 13.375” 54.5#, J-55 buttress casing equipped with float shoe and
stabilizers. Centralize casing first 3 joints.

e Be sure casing is centered prior to cementing.

e Run casing at slow speed to prevent down surge.

e Fill casing as required to overcome buoyancy.

¢ Have casing sized to remain 10 off bottom.

e Spot weld lower three joints.

Cement casing using 13.0 ppg lead slurry and 15.8 ppg tail slurry
e Monitor cement for fall back
o If cement falls back, locate top of cement and prepare for top job.
e Wait on cement (WOC) for 24 hours.



Cut off casing and weld on casing head equipped with 2” flanged side outlets.
Install Blow Out Prevention (BOP) (double rams (blind & pipe), and rotating head or annular

preventer) and rig up flow lines.

Test casing, blind rams, and choke lines to 500 psig. Make up 12.25” drilling assembly.
e RIH and test pipe rams and rotating head. Log results
e Have BLM or State witness BOP test.

Clean out cement shoe to TD and circulate hole clean.
Make up 5to10’ of new hole and hold BOP drill.

Drill 12.25" hole to 3,400 feet +/- keeping the hole straight. Use LSND, or aerated fluids as
conditions dictate.

e Catch 10 foot samples.

e Monitor well for increase or decrease in flow.

e Monitor flow line temperature.

e Ifincreased flow or temperature are noted contact geological staff.

e Run deviation surveys every 500°.

After reaching 3,400 feet +/- circulate hole clean.

Run temperature log if directed by geology staff.

If hole 1s unstable rig up and run 7’ or similar perforated liner.
Rig up for well test as per geologic staff directions.

Send 2 copies of all logs to BLM and State.



DEVIATION TESTS AND DIRECTIONAL DRILLING

Any well which is deepened or drilled with rotary tools will be tested at reasonable frequent
intervals to determine the deviation from the vertical. Such tests will be made at least each 500
feet or at the first bit change succeeding 500 feet. A tabulation of all deviation tests, sworn to
and notarized, will bedsiled with form G-105, geothermal resources well log. When the
deviation averages more that five degrees in a 500-foot interval, the Division director may
require that a directional survey be run to establish the location of the producing interval(s)

The Division, at the request of an offset operator, may require any operator to make a
directional survey of any well. Said directional survey and all associated costs will be at the
expense of the requesting party and will be secured in advance by a $5,000.00 indemnity bond
posted with and approved by the Division. The requesting party may designate the well survey
company, and said survey will be witnessed by a representative of the Division.

No well will be intentionally deviated except toward the vertical without prior permission from
the Division. Permission to deviate a well other than toward the vertical will be on Division
forms with copies of the form being furnished to all other operators owning leases offsetting
the drilling tract, if there be any. Upon request of the Division any well which was
intentionally deviated will be directionally surveyed. The Division may at its option witness
such survey and the Santa Fe office will be notified of the date and hour all directional surveys
are to be conducted. All directional surveys run on any well which was intentionally deviated
in any manner for any reason will be filed with the Division upon completion of the well. The
operator understands that the certificate of compliance and authorization to produce
geothermal resources form will not be approved until the operator has submitted an affidavit
that all such directional surveys have been filed.
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CEMENTING PROGRAM

General

Cementing on wells is used for two main purposes: (1) It is first used to bond the casing to
the formation, forming a seal to prevent movement of fluids from one formation to another;,
thereby preventing the casing from being pushed up out of the hole, similar to a large
hydraulic ram; and (2) the second use is to control lost circulation by sealing off any zones
with excessive amounts of drilling fluids escaping into the formation. All cementing will be
performed by standard industry practices.

Lost Circulation Control

The well will be drilled using a combination reverse circulation for the surface casing
portion of the hole and using under-balanced aerated fluids for the remainder of the hole.
No lost circulation problems are anticipated to develop with these two practices.

Casing Cementing
a. Conductor Pipe

The conductor pipe will be cemented by the standard practice of using ready mix,
pumped in from the surface.

b. Surface 13.375” String

The surface string will be cemented by circulating the cement slurry down the casing
and up the annulus to the surface. The cement will first be led by a spacer of mud
cleaner, then pumped in a lead slurry at around 13 pounds per gallon (ppg). The lower
weight reduces the total hydraulic head on the casing and formation. The second
cement, or tail slurry will be pumped in at around 15.8 ppg. This provides the
maximum strength to the lower portion of the casing and shoe joint. The cement will
then be displaced using fresh water and a wiper plug.

c. Production 9.625” String

The production string will be cemented by circulating the cement slurry down the
casing and up the annulus to the hanger. The cement will first be led by a spacer of
mud cleaner, then pumping in lead slurry at around 13 ppg. The lower weight reduces
the total hydraulic head on the casing and formation. The second cement, or tail, slurry
will be pumped in at around 15.8 ppg. This provides the maximum strength to the
lower portion of the casing and shoe joint. The cement will then be displaced using
fresh water and a wiper plug.

All casing strings will be run to the surface, monitored for fall back and top cemented if
necessary.




in the field.

Proposed Casing and Cement Program

This and other portions of the well plans will be subject to change as conditions dictate

Within the confines of designated geothermal fields, cement points will be determined
by the Division on the basis of known field conditions.

SIZE OF SIZE OF WEIGHT PER COUPLING GRADE SETTING SETTING QUANTITY
HOLE CASING FOOT DEPTH TOP DEPTH OF CEMENT
BOTTOM
267 207 3/8” wall PEBFM GL 63 150 Sacks
17.57 13.375” 54.5 Ib/tt 55 BT&C GL 1,500°~ 750 Sacks
12.257 9.625” 36.0 Ib/ft K55 BT&C 3,400° 980 Sacks
7” Liner 23.0 Ib/ft




CASING PROGRAM

All wells will be cased in a manner to protect or minimize damage to the environment, usable
ground and surface waters, geothermal resources, life, health and property. The permanent
well head completion equipment shall be attached to the production casing, or to the
intermediate casing if production casing does not reach the surface.

The specifications on the casing strings will be determined on a well-to-well basis. All
casing strings reaching the surface will provide adequate anchorage for blowout-prevention
(BOP) equipment, hole pressure control and protection for all natural resources.

A minimum of 90 feet and a maximum of 200 feet of conductor casing will be installed. The
annular space is to be cemented solid to the surface. A 24 hour cure period for the grout will
be allowed prior to drilling out the shoe, unless additives approved by the State Engineer are
used to obtain early strength. An annular blowout preventer shall be installed on all
geothermal wells when deemed necessary by the Division.

The surface casing hole shall be logged with an induction electrical log or equivalent before
running casing, or by gamma-neutron log. If the applicant has sufficient subsurface geologic
dafa available, they may request the Division to omit this requirement.

Within the confines of designated geothermal fields, the depth to which surface casing shall
be set will be > approved by tl by the DlV]SlOH on the basis of known field conditions.
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All wells drilled for the production of geothermal resources will be cased and cemented in
such manner as to protect surface waters; “If any alj)/, usable ground waters, geothermal resources,
and life, health and property. S )

All casing strings reaching the surface will provide adequate anchorage for blowout
prevention equipment, hole pressure control, and protection for all natural resources.
Although specifications for casing programs will be determined on a well-to-well basis.

The surface casing hole will be logged with an electrical or radioactivity log, or equivalent,
before running the casing.

In areas where subsurface geological conditions are variable or unknown, surface casing in
general will be set at a depth equaling or exceeding 10 percent of the proposed total depth of
the well. A minimum of 200 feet and a maximum of 1,500 feet if surface casing will be set.

In areas where subsurface geological conditions are variable or unknown, surface casing will
generally be set at depth of wells drilled in those areas. A minimum of surface casing will be
set through a sufficient series of low permeability, competent lithologic units to ensure a
solid anchor for blowout-prevention (BOP) equipment, and to protect usable ground and
surface water from contamination. A second string or intermediate casing may be required if
the first string has not been cemented through a sufficient series of low permeability,
competent hthoioglc units, and a rapidly increasing geothermal gradient, or rapidly
Ingreasing formation pressures are ericountered.



Intermediate casing will be installed for protection against unusual pressure zones, cave-in,
wash-outs, abnormal temperature zones, uncontrollable lost circulation zones or other
drilling hazards. Intermediate casing strings will be cemented solid to the surface or top of
the liner hanger, if run as a liner. The liner lap Wlll be pressure tested prior to resumption of
drilling. -

Production casing may be set above or through the producing or injection zone and cemented
above the injection zones. Sufficient cement will be used to exclude overlying formation
fluids from the geothermal zone, to segregate zones and to prevent movement of fluids
behind the casing into zones that contain usable ground water. If run, production casing shall
either be cemented solid to the surface or lapped into intermediate casing. If lapped into an.
intermediate casing, the casing overlap will be at least 100 feet.and will be cemented solid. It
will be pressure tested to ensure itk integrity.

All wells, except observation wells for momtormg purposes only, will be logged from the
bottom of the hole to the bottom of the conductor pipe with an induction electrical log or
equivalent, or by gamma-neutron log. This requirement will be modified or waived by the
Division upon written request, if such request demonstrates sufficient existing data of
surrounding wells.



BOP TESTING, INSPECTION, TRAINING, AND MAINTENANCE

o General Procedures

a.

Blowout-Prevention Equipment (BOPE).installations will include high temperature-rated
packing units and ram rubbers, Wh\grwljvailabll‘e, and will have a minimum working
pressure rating as follows: T

L. [Equal to] the product of the depth (ft.) of the BOPE anchor string times 1 psi per
foot.

ii.  [Equal to] the rated burst pressure of the BOPE anchor string.

iii.  [Equal to] 2,000 psi.

A logging unit equipped to regularly record the following data will be installed and
operated continuously after drilling out the shoe of the conductor pipe and until the well
has been drilled to the total depth:

1. Drilling mud temperature.
ii.  Drilling mud pit level.
iii.  Drilling mud pump volume.

iv.  Drilling mud weight.
v.  Dirilling rate. \
vi. Hydrogen sulfide gas volume.

The owner understands that the Division may waive the requirement for installation of a
logging unit on evidence that the owner or operator has engaged a qualified mud engineer
to monitor, log and record the data specified in the above subparagraphs.

e Using Mud as the Drilling Fluid

a.

In exploratory areas, unstable areas containing: fumaroles, geysers, hot springs, mud
pots, and for fields with a history of lost circulation, a blowout, or zone pressures less
than 1000 psi the applicant shall implement the following procedures:

1. An annular BOPE and a spool, fitted with a low-pressure safety pop-off and blow-
down line, installed on the conductor pipe, may be used to ensure against possible
gas blowouts during the drilling of the surface casing hole.

ii.  Annular BOPE and pipe-ram BOPE with a minimum working pressure rating of
2,000 psi will be installed on the surface casing so the well can be shut in at any
time. The double-ram preventer shall have a mechanical locking device.

1. A hydraulic actuating system utilizing an accumulator of sufficient capacity and
high pressure auxiliary backup system shall be equipped with dual controls; one at
the driller’s station and one at least 50 feet away from the wellhead.

iv.  Kelly cock and standpipe valve.

v. A fill-up line installed above the BOPE.

vi.  AKkill line installed below the BOPE, leading directly to the mud pumps, fitted with
a valve through which cement could be pumped if necessary.



vii. A blow-down line fitted with two valves installed below the BOPE. The blow-
. down line will be operated in a manner to permit containment of produced fluids,
and to minimize any safety hazard to personnel.

viii. All lines and fittings shall be steel and have a minimum working-pressure rating of
at least that which is required of the BOPE.

ix. The temperature of the return mud during the drilling of the surface casing hole will
be monitored regularly. Either a continuous temperature monitoring device will be
installed and maintained in working condition, or the temperature will be read
manually. The Mud temperatures will be logged after each joint of pipe is drilled
down every 30 feet.

e Using Air as the Drilling Fluid

a. If it is known that dry steam exists at depth, or formation pressures are less than
hydrostatic, the operator shall implement the following procedures:

1. A rotating-head will be installed at the top of the BOPE stack.

ii. A pipe-ram/blind-ram BOPE with a minimum working-pressure rating of 1,000 psi
will be installed below the rotating-head, so the well can be shut in at any time.

. A banjo-box, or mud-cross steam diversion unit shall be installed below the double-
ram BOPE, fitted with a muffler capable of lowering sound emissions-to-within
state standards.

iv. A blind-ram BOPE with a minimum working-pressure of 1,000 psi, installed below

. the banjo-box or mud-cross, so the well can be shut in while removing the rotating-
head during bit changes.

v. A master gate valve with a minimum working-pressure rating of 600 psi, installed
below the blind-ram so the well can be shut in after being completed, prior to
removal of the BOPE stack.

vi. A ram-type BOPE that will have a hydraulic actuating system utilizing an
accumulator of sufficient capacity, and a high-pressure backup system.

vii. Dual control stations for hydraulic backup system: one at the driller’s station and
the other at least 50 feet away from the wellhead.

viil. Float and standpipe valves.

ix. A kill line installed below the BOPE, leading directly to the mud pumps, fitted with
a valve through which cement could be pumped if necessary.

x.  BOPE capable of shutting in the well during any operation will be installed on the
surface casing maintained ready for use al all times.



BOP Testing Procedure

The Annular, double gate, Hydraulic Control Remote Valve (HCR), Accumulator, and all
auxiliary equipment will be tested when installed, and every 14 days thereafter. We will
follow an overbearing program to protect all parties involved. Testing shall be as follows:

a. When the BOP is installed after running casing (See Figure 6 and 7):

L.

11.
iii.

V1.

Vil.

V1.

1X.

X1.

XII.

X1ii.

Fill hole, close blind rams, close standpipe, open kill line master and control valves,
open choke line master and control valves, open HCR, open master valve on panic
line, open inward choke valves, open chokes, close panic line control valve and
isolation valves for chokes. Do low pressure test (200-300 psi) for 5 minutes. Do
high pressure test (1000psi) for 30 minutes. Record in log book.

All following tests will have the same pressures and time limits.

Bleed pressure off at pump, see if check valve closes and what pressure is left.
Record in Book. Bleed off pressure

Close inward valves on chokes and master valve on panic line. Do low pressure
test. Record. Do high pressure test and record. Bleed off.

Open blind rams and Run In Hole (RIH) with Bottom Hole Assembly (BHA) and
drill pipe (no float), circulate out air.

With the Kelly made up into string, close pipe rams, close master valve on Kelly
and choke line. Disconnect kill line at check valve. Do low pressure test, record, do
high pressure test, record, and bleed off.

With pipe rams still closed, open master valves on Kelly, choke lines, close control
valves on kill, choke lines, do low pressure test, record, close upper Kelly cock,
bleed off at pump, and record. Open upper Kelly cock, do high pressure test, record,
close upper Kelly cock, bleed off at pump, and record. Open Kelly cock and bleed
off.

With pipe rams closed, kill and choke lines closed, do low pressure test and close
standpipe trapping pressure. Bleed off at pump and record. Same with high
pressure test.

Open pipe rams, close bag, close kill line, open control and master valves on choke
line, close HCR valve. Do low pressure test, record, do high pressure test, record
and bleed off. )

Reconnect kill line, open both valves, and install Full Open Safety Valve (FOSV)
drill pipe. Do low pressure test through kill line, record, do high pressure test,
record and bleed off.

Take off FOSV and install internal preventer. Do low pressure test through kill line,
record, do high pressure test, record and bleed off.

The auxiliary pump line valve will be tested every time, as well as most other
valves.

Check all levels in accumulator and backup systems, record in log book.

b. During normal operation, every 14 days:

1.
1.

Blind rams will be tested with a test plug when out of the hole.
Pipe, bag, and HCR will be tested with a test plug while still inside the shoe (on trip
in the hole.)



iii.  All low and high pressure tests will be the same.
‘ iv.  All shall be recorded in log book.

v. Upon installation, ram-type blowout preventers, bag-type blowout preventors,
valves and manifolds will be tested to a minimum of 750 psi pressure. Test may be
witnessed by a Division representative on all wells prior to drilling out the shoe of
the surface casing, and the Division will be notified of the date and hour any such
test is to be conducted sufficiently in advance of the test to allow a Division
representative to travel to the well to witness the test.

vi. Ram-type preventers will be operated at least once each 24 hours and bag-type
preventers closed on the drill pipe at least once each week, provided however, that
an exception to this provision may be granted by the Division’s geothermal section
to prevent undue wear and tear on the preventer rubbers when drilling drysteam
wells.

e BOP Inspection and Actuation
All required BOP equipment will be actuated periodically to ensure operational readiness.
a. The following are to be performed every 12 hour shift:

1. Check the accumulator pressure.
.  Check pressure of the emergency backup system.
iii.  Check hydraulic fluid level in the accumulator.
. 1v.  Check air pressure to support system.
v.  Record all of the above in IADC log book and well ledger.

b. Every trip, but not twice within a 24 hour period:

i.  Function test pipe rams (when inside shoe).

1i.  Function test blind rams (when inside shoe).

iil.  Operate all Kelly cocks.

1v.  Check Drill pipe safety valve.

v.  Function test HCR valve.

vi. Record all of the above in International Association Drilling Contractors (IADC)
log book and well ledger.

c. Every 7 days (1 week) actuate the following:

1. Annular preventer.

1. All gate valves in the choke and kill system.

1. Inside BOP.

1v.  Record all of the above in IADC log book and well ledger.

e Crew Training and Drills
‘ BOP Practice drills and training sessions will be conducted at least once a

week for each crew. These drills will be performed with everyone on site, to
provide training for each member to ensure:



. a. A clear understanding of the purpose and method of operation of each preventer, and all
associated equipment

e T

e T g H
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requires.increased attention....

d. A clear understanding of each crew member station and duties, in the event of a kick
while drilling, tripping, or out of the hole.

e. A clear understanding of the maximum allowable casing pressure (MACP), and the
significance of the pressure for well conditions that exist at the time of the drill or

training session.
e BOP Record Requirements

a. A record of all inspections and tests must be recorded in IADC log book and well ledger.
b. A record of all crew drills and training sessions must be kept in the IADC log book and
well ledger.

e BOP Maintenance and Requirements

a. All equipment will be maintained in accordance with the manufacturer’s
recommendations.
b. All maintenance records will be kept for the past three years.



WELL HEADS AND PRODUCTION EQUIPMENT

Well heads and all fittings appurtenant thereto will be installed and maintained in good condition
so that all necessary pressure tests may be readily made on flowing wells. The well head and
related parts and fittings will have a test pressure equivalent to a least 150 percent of the
calculated or known pressure in the reservoir from which production is obtained or expected.

Valves will be installed and maintained in good order to permit pressures to be obtained on the
production casing and the annulus between the casing strings.

Flow lines will be of adequate pressure rating and capacity and will be sufficiently equipped with
expansion bends to prevent leakage or rupture.

All separators, pumps, mufflers manifold, flowlines, and other equipment used for the
production of geothermal resources will be of adequate pressure rating and capacity and will be
maintained in good condition in order to prevent loss of or damage to human life and health or to
property or natural resources.



CATHODIC/ CORROSIVE PROTECTION AND WELLHEAD DESIGN

e The applicant has made decisions to use cathodically protective and structural methods to
protect the integrity and longevity of the wellhead, and internal and external surfaces of the
casing. (See Figure 8§ — Wellhead Design)

a.

Wellhead Protection

Cathodic Protection will be installed on all production and injection wells. Cathodic
protection will consist of a pre-packaged magnesium anode system made up of anode
lead (No. 8 AWGQG), galvanized steel core inside of a magnesium ingot, surrounded by
special enhancing material enclosed in a cloth bag. The anode lead will be connected
with wires to the wellhead through a Testing Station (See Wellhead Diagram), and the
Testing Station will be used to check the operation of the circuit on an annual basis.
The wellhead will be protected from rust and deterioration by applying high
temperature paint to all metal surfaces. The cellar will be kept dry by a drain pipe
placed on the 6 inch cement floor. Paint will be applied on the surface and conductor
casing, then a cement wedge will be cemented in place as shown on the Wellhead
Diagram.

Internal and External Casing Protection

The geothermal reservoir is anticipated to produce fluids that cause a relatively low
amount of corrosion. A sample of the geothermal fluid from the first completed
production well will be collected and analyzed, using the Langier Index. This method
measures individual components that may contribute to the corrosivity of the
geothermal fluid. If it is determined that corrosive properties exist in the first
production well, the casing specifications will be modified. The change may include
using heat treated and enhanced casing, such as L-80 modified. If corrosive properties
exist, the five proposed injection wells will follow the new casing specifications. An
ultrasonic thickness gauge will be used to measure the thickness of the casing at the
surface and wellhead on an annual basis. Casing integrity and cement bond logs will be
run in the well as required by the State Engineer. '



MECHANICAL INTEGRITY TESTING (MIT)

Mechanical integrity testing of the casing will be conducted prior to injection. The Division will
be notified 48 hours before the date upon which a test for mechanical integrity is to be
performed, so a representative may be on site to witness the test.

o MIT Tests

a. Internal Test - No leaks from casing or other casing components.

b. External Test - No movement of fluids/water behind the casing.

c. MIT Tests to demonstrate the internal and external test will be “Casing Integrity Tool”
and “Cement Bond” respectively.

d. Pressure testing will be conducted before the casing shoe is drilled out.

e. Division will be notified a minimum of 48 hours before conducting MIT testing, so a
representative may be on site to witness the test.

f. Drilling manager will be responsible in maintaining a pressure momtormg system. The

system will record tests in real time and Division will be sent annotated graphics of the
test.

o MIT Procedure

a.

«’ b.

Casing Test Pressure — Test 4 hours up to 600 psi, or maximum authorized injection
pressure.

A successful test is one in which pressure stabilizes within 10% of the required test
pressure, and remains so for a minimum of 4 hours minutes.

e MIT Report

a.

Within 30 days after completion of testing, a Summary Report will be compiled and
submitted to Division with the following information:

i.  Conditions of injection well(s) prior to test (e.g. static, injecting at ### gpm, etc)

ii.  Conditions of well(s) during test(s), such as, but not limited to: operating conditions
of the well; water level; changes in status/conditions of the well during test;
anomalies witnessed prior to, or during test; gauge calibration; and conditions for
any gauges used, etc.

iil. A static temperature, pressure, spinner log will be submitted.



NOTIFICATION OF FIRE BREAKS, LEAKS, SPILLS AND BLOWOUTS

The Division will be notified of any fire, break, leak, spill or blowout occurring at any
geothermal drilling, producing, transporting, treating, disposal or utilization facility in the state
of New Mexico by the person operating or controlling such facility.

Notification to the Division of such fire, break, leak, spill or blowout will be in accordance
with the provisions set forth below:

Well Blowouts. Notification of well blowouts and/or fires will be ‘“immediate
notification” described below.

“Major” breaks, spills or leaks. Notification of breaks, spills, or leaks of wellheads,
pipelines,-or-tanks, or drilling pits, slush pits or storage pits or ponds; the result of
whlch’*’SO barrels or more of liquids containing hydrocarbons or hydrocarbon waters,
salt water ~§{rong caustics or strong ac1ds or other deleterlous substances reach a water
fltids are Tost Which™ may with reasonable probability endanger human health or result
in substantial damage to property, shall be “immediate notification” described below.

“Minor” breaks, spills or leaks. Notification of breaks, spills or leaks of wellheads,
pipelines, or tanks, or drilling pits, slush pits or storage pits or ponds; the result of
which 25 barrels or more but less than 50 barrels of liquids containing hydrocarbons or
hydrocarbon wastes, salt water, strong caustics or strong acids or other deleterious
substances are lost or in which noxious gases escape, but in which there is no danger of
human health nor of substantial damage to property will be ‘“subsequent notice”
described below.

Fires: Notification of fires at geothermal installations in which there is reasonable
probability of danger to human health or substantial damage to adjoining properties or
substantial loss of geothermal resources will be “immediate notice” describe below.
Notification of fires of lesser magnitude but $500.00 or more of property damage or
$500.00 or more geothermal resources loss will be “subsequent notice” described
below.

“Immediate Notification” will be as soon as possible after discovery and will be in
person or by telephone to the Santa Fe office of the nearest district office of the
Division if the incident occurs during business hours. If the incident occurs after
business hours, notification will be in accordance with the latest Division memorandum
on the subject. A complete written report of the incident will be submitted to the Santa
Fe office of the Division within ten days after discovery of the incident.

Immediate Notification Report. Any reports of fires, breaks, spills, leaks or blowouts,
whether verbal or written, will identify the location of the incident by quarter-quarter,
section, township and range, and by distance and direction from the nearest town or
prominent landmark so that the exact site of the incident can be readily located on the
ground. The report will specify the nature and quantity of the loss and also the general
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condition prevailing in the area; including precipitation, temperature and soil
. conditions. The report shall also detail the measures that have been taken and are being
taken to remedy the situation reported.



LOGGING, CORING AND TESTING PROGRAM

The operator of the well will keep a careful and accurate log, core record, and history of the
drilling of the wells. These records will be kept in the nearest office of the applicant or the
well site, and will be subject to inspection by the Division during business hours with all
other reports of the owner, regarding the well. All records, unless otherwise specified, will
be filed with the Division within 90 days after completion of the well.

The operator will prepare a well history that details, in chronological order, all daily
significant operations carried out and equipment used during all phases of drilling, testing,
completion, and abandonment of any well.

The operator will prepare a well summary report that will accompany the core record and
well history reports. It will be designed to show data pertinent to the condition of a well at
the time of completion of work.

Electric logs and direction surveys will be filed upon re-completion of any well.

All production from completed geothermal resource will be accounted for by continuous
metering or by other methods approved by the Division.

The operator will make and keep appropriate books and records for a period of not less
than five years, covering their geothermal resources in the state.

The operator will keep a careful and accurate well log and history of the drilling of any
well, including the lithologic characteristics and depth of formations encountered, and the
depths, pressures, and temperatures of water-bearing and steam-bearing strata. These data,
as well as such other tests, surveys and logs which may be taken on the well including the
temperatures, chemical compositions and physical characteristics of fluids encountered in
the well, deviation, directional and temperature surveys, logs (including electrical logs,
physical logs and core logs), and tests (including potential tests), will be placed in the
custody of the designated agent of the operator of the well and will remain in their custody
within the state of New Mexico until all required forms and attachments pertaining to the
well have been filed with the Division. The operator understands the data may be subject
to inspection, during normal business hours, by the Division or its representatives, and by
the state engineer or his representatives.

After placing the geothermal wells in production, the operator will file a production report
by the 20" day of each month to the Division office in Santa Fe.

The operator will file a duplicate monthly purchaser’s report, which report will be
delivered to the Santa Fe office of the Division by the 15" day of each month and will
show the purchase made from all leases and wells connected to the purchaser’s facilities
during the preceding calendar month.

After placing the injection well in a geothermal resources field, the operator will file a
duplicate monthly injection report, which report will be due in the Santa Fe office of the
Division by the 20" day of each month and shall show the zone or formation into which



injection is being made, the volume injected, the average temperature of the injected fluid
and the average injection pressure at the well head.

Annual temperature and pressure tests will be submitted by the operator of each geothermal
resource producing well in accordance with the annual testing schedule published by the
Division. Flowing temperatures and flowing pressure tests at the wellhead will be recorded
after at least 72 hours of continuous flow at normal producing rates. The well will be shut
in for 24 hours and shut-in pressure at the wellhead recorded. Results of these tests will be
submitted in duplicate to the Santa Fe office of the Division.

All forms and reports required will be filed with the New Mexico Oil Conservation
Division, Geothermal Section , Post Office Box 2088, Santa Fe, New Mexico. 87501.
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The issuance of geothermal leases or permits will not have a direct impact on the
generation of solid wastes, but could indirectly result in solid wastes being generated from
subsequent geothermal resource development activities.

Small quantities of solid wastes will be generated during all phases of the geothermal
development. During geothermal well development, solid wastes, in, the.form.of.paper..
products and some garbage, will be collected and stored in a roll off bin brought.to the site
by T Wasts Contractor. Thcse wastes will then be removed 16 am of fsite disposal facility at
the end of drilling operations, or as needed. The relatively small volume of solid wastes
generated during geothermal drilling activities would not be expected to result in a

substantive increase to the existing solid waste generated by the local communities.

Drilling mud is circulated into the hole during drilling to lift cuttings to the surface and to e th'% r«()
Wﬁl

cool the drill bit. The rock cuttings, and portion of drilling mud which cannot be re- S
circulated, are discharged into and temporarily stored in an earthen-pit.on, the drill site.. The Vb
pit contents are typically allowed to dry, and sampled and analyzed at the end of

operations. These wastes are typically inert, and are usually buried in the sump on the site

if testing demonstrates that they are non-hazardous.

Sanitary wastes are contained in portable toilets that are maintained during onsite activities,
and removed from the site at the end of operations by a waste contractor.

The Proposed Action area is undeveloped, and no hazardous materials are suspected to be
present within, or adjacent to the Proposed Action area. There is no evidence to indicate
that any hazardous material was stored on, disposed of, or released within, or adjacent to
the proposed Action area. As such, the issuance of the geothermal permits will not result in
any direct, hazardous, waste-related impacts. However, the issuance of geothermal permits
could indirectly result in impacts from subsequent geothermal resource development
activities.

During geothermal exploration activities, hazardous substances that may be used on site
could include bulk quantities of diesel fuel, lesser amounts of oil, and other lubricants. No
hazardous drilling mud additives are typically used during the drilling of geothermal wells.

For all geothermal operations, unintended leaks, small spills, or releases of petroleum
hydrocarbon, or other materials stored on geothermal operations sites could occur.
Significant spills are rare, and almost all spills or releases are restricted to the immediate
area of the source of the spill. Subsequent approval of geothermal development operations
typically requires onsite containment in areas where petroleum hydrocarbons and
hazardous materials are stored.

If a petroleum spill or release occurs, it will be abated in a timely manner. All reporting,
clean up, and disposal will follow state and federal regulations.



e The disposal of highly mineralized waters produced from geothermal resource wells will be
‘ in such a manner as to not constitute a hazard to surface waters or underground supplies of
useable water.



ABANDONMENT AND PLUGGING

If it becomes necessary to abandon and seal a well, the following objective will be taken
into consideration to block inter-zonal migration of fluids so as to:

a. Prevent contamination of fresh waters, or other natural resources.
b. Prevent damage to geothermal reservoirs.

c. Prevent loss of reservoir energy

d. Protect life, health, environment and property.

The operator will complete all New Mexico forms relative to the plugging and abandoning.

Prior to commencement of plugging operations, notice of intention to plug shall be filed
with the Division, and approval obtained by the operator of the well. This will be
accomplished by filing the necessary Division forms, sundry notices and reports on
geothermal wells; which notice will outline the casing and cementing program of the well,
the casing which is to be pulled, the size of proposed cement plugs and the depth and other
information as may be pertinent.

For newly drilled wells which are to be plugged, verbal authority and instructions may be
given by the Division to plug the well provided written notice to plug will be subsequently
filed within 30 days and approval obtained. Written approval of the plugging program will
included evidence that the plugging program for the well prevented damage to any
producing zone, migration of fluids from one zone to another, the waste or contamination
of useable underground waters or other natural resources and the leakage of any substance
at the surface; all substantiated by the filing of the geothermal well summary report, with
the request for approval of plugging program.

Before any well 1s abandoned, it will be plugged in a manner that will permanently confine
all fluids in the separate strata originally containing them. This operation will be
accomplished by the use of mud-laden fluid, cement and plugs, used singly or in
combination, as may be approved by the Division. In addition, an adequate cement plug at
the surface will be installed to permanently prevent intrusion of any substance into the
well.

The exact location of abandoned wells will be shown by a stecl marker at least four inches
in diameter set in‘concrete and extending at least four feet above mean ground level. The
name afid number of the well and its location (quarter-quarter, section, township and range)
will be welded, stamped or otherwise permanently engraved into the metal of the marker.

No well will be temporarily abandoned for a period in excess of six months unless a permit
for such temporary abandonment has been approved by the Division. Such permit will be
for a period not to exceed six months and will be requested from the Santa Fe office of the
Division by filing Division forms in duplicate. No such permit will be approved unless
evidence 1s furnished t}\at the condition of the well is such as to prevent damage to any
producing zone, migration of fluids from one zone to another, the waste or contamination
of useable underground waters or other natural resources and the leakage of any substance
at the surface; all as substantiated by the filing of geothermal resources well log, and



geothermal resources well summary report, with the request from a temporary
abandonment permit.

Upon expiration of the permit for temporary abandonment and any extension, the well will
be put into beneficial use or will be permanently plugged and abandoned, unless it can be
shown to the Division after notice and hearing that good cause exists why the well should
not be plugged and abandoned, and a permit for further temporary abandonment will be
issued. No such permit for further temporary abandonment will be approved by the
Division unless a one-well plugging bond for the well, in an amount satisfactory to the
Division but not to exceed $20,000, is on file with the Division to ensure future plugging of
the well.

Injection wells will be abandoned in the same manner as other wells.



SHOOTING AND CHEMICAL TREATMENT OF WELLS

If injury results to the producing formation, casing or casing seat from shooting or treating a
well, the operator thereof shall proceed with diligence to use the appropriate method and
means for rectifying such damage. If shooting or chemical treating results in irreparable injury
to the well, the Division may require the operator to properly plug and abandon the well.



MAINTENANCE

All wellheads, separators, pumps, mufflers, manifolds, valves, pipelines and other
equipment used for the production of geothermal resources shall be maintained in good
condition in order to prevent loss of or damage to life, health, property, and natural
resources.

All surface wellhead equipment, pipelines, and subsurface casing and tubing will be subject
to periodic corrosion surveillance in order to safeguard health, life, property, and natural
resources.

The owner understands the Division may require tests or remedial work as it deems
necessary for: the prevention of damage to life, health, property, and natural resources; the
protection of geothermal reservoirs from damage; or the prevention of infiltration of
detrimental substances into underground or surface water suitable for irrigation; or other
beneficial uses to the best interest of the neighboring property owners and the public. Tests
may include, but are not limited to casing tests, cementing tests and equipment test.



ENVIRONMENTAL

The owner will conduct exploration 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 applicable environmental legislation and executive
orders.

Adverse environmental impact from geothermal-related activity will be prevented or
mitigated through enforcement of applicable federal, state, and local standards and by the
application of existing technology. Inability to meet these environmental standards, or
continued violation of environmental standards due to operations of the lessee after
notification, may be construed as grounds for the State Enginéer to order a suspension of
operations.

The owner proposes the following minimum environmental measures to protect the
environment in the proposed action area:

a. Prevent or Control Fires:

1. During operations and construction of the project, the operator will employ
several strategies to prevent fires, and to suppress fires in the unlikely event they
should occur.

ii.  Areas affected by construction, such as the drilling pads will be cleared of all
vegetation that can become dry, thereby preventing fire hazards. This clearing
will minimize the potential for fires.

iii.  Project operations and designs will comply with all federal, state and local fire
laws and regulations. All reasonable measures to prevent and suppress fires in the
area of operations will be employed by the operator.

b. Prevent Soil Erosion:

1. The lacustriane soils in the Proposed Action area are susceptible to severe wind
erosion if disturbed, requiring coordination between engineering, soils and
hydrology.

1. All surfaces soil material (topsoil) will be removed from the entire cut and fill
area, and temporarily stockpiled or reused during interim and final reclamation.
The stockpiles will be located and protected so that wind and water erosion are
minimized and reclamation potential is maximized.

iil.  Roads will be constructed of granular material sufficient to stabilize soils, with
low bearing strength to minimize rutting and water quality impacts.

iv.  An approved seed/fertilizer mixture to stabilize roadway slopes and waste spoil
areas will be used where appropriate.



v.  The following mechanical stabilization methods will be used where highly
erodible soils are present: geotechnical materials, jute netting, punched straw or
other proven technique.

- vi. Inareas of highly erodible soils, window clearing debris will occur when
necessary at the base of the fill slopes. R \

vii. The cut slopes will be left as steep as possible to minimize the surface area
subject to erosion.

viii. For roads within erodible areas, insloped roads will be used where maintenance can
be performed on a regular basis. All other roads should be outsloped.

ix.  For highly erodible soils, inslope and ditch fill sections with culverts in order to
prevent water from flowing down the face of fills.

X.  Culvert headwalls, perennial or intermittent stream crossings will be constructed
with riprap, soil cement and concrete to prevent erosion in highly erodible soil
areas.

xi.  Energy dissipators will be used in areas of water concentration, where significant
erosion will result.

xil. In highly erodible soil areas, the larger and more critical fills should be compacted
to 95 % of AASHTO T-99 specification, and fill slopes should be constructed with
a 1.5:1. For fills compacted through layer placement along, fill slopes should be
constructed with a 1.75:1. No fills will be constructed on side slopes exceeding 55
percent.

xiil. For areas designed to have compacted fills and slopes exceeding 40%, the natural
slope will be terraced to key in the fill.

xiv. Care will be taken to compact the outer edge of the fill in highly erodible soil areas,
using a sheep-foot type roller or other approved techniques.

xv. In highly erodible soil areas, special attention will be paid to maintaining road
drainages including: surface drainage configuration, culverts, and override drains
for roads having all levels of maintenance. Cut slopes would not be undercut, and
drainage would be kept open, clean, and functioning.

xvi. For road construction in areas with highly erodible soils, fill (with stabilization),
including the ditch, would be performed using aggregate, asphalt concrete,
penetration oil treatment or other approved method that will achieve long term
stabilization of the road. Stabilization methods would be designed to exceed
normal use, so erosion control devices would remain effective well past the
extended use. Stabilization would be considered for road segments adjacent to, or
crossing sensitive streams, grades exceeding 6% and areas having side slopes in
excess of 30 percent.



Protect Surface or Ground Water:

1.

iil.

'

V1.

Vil.

Viil.

Applicant will avoid constructing reserve pits in areas of shallow groundwater.
Reserve pits will not be constructed in natural water courses.

Reserve pits will be located on drill pads next to the high wall. If this is not
possible, at least 50 percent of the reserve pit will be constructed below original
ground level to help prevent failure of the pit dike.

T -““"“\ T Ny
If it becomes necessary to use a synthetic liner in the reserve pit, the liner will
have-a:permeability-of15s than 10-7 cm/sec. The liner will be installed so as not =
to leak, and will be composed of materials compatible with all substances to be
placed in the pit.

The reserve pits will be designed to contain all anticipated drilling muds, cuttings,
fracture fluids, and precipitation while maintaining a minimum of 2 feet of

"~ freeboard.

Storm water runoff from the undisturbed areas around the constructed drill pads
would be directed into ditches surrounding the drill pad and back onto
undisturbed ground, consistent with the best management practices of storm
water.

The road will be designed in such a manner that surface drainage will provide for
the interception, collection and removal of water from the surface of roads and
slope areas.

Drainage dips, ditches, road crowning, culverts, and bridges will be properly
located and designed to-provide economical and efficient drainage.

Protect Fish:

There are no fish in the Project area.

Protect Cultural, Visual, and Other Natural Resources: »

1.

11,

The applicant will conduct a Cultural Status review, and at the direction of the
State Engineers’ Office, may require a field survey for the presence of Cultural
resources.

When cultural or paleontological resources, including, but not limited to: historic
ruins, prehistoric artifacts, and fossils are discovered in the Project areas, the
resources shall be left intact and immediately brought to the attention of the
proper authorized officer.

The applicant will reduce the potential for the short-term visual impacts of the
drilling activities by limiting the drill lights to those required to safely conduct the




v.

Vi.

Vil,

VIil.

1X.

X1.

operations, and screening, shielding, or directing said lights in a manner which
focuses direct light to the immediate work area.

The applicant will conduct a Special Status Species review, and at the direction of
the Field Manager for the Utah Trust Land Administration, may require a field
survey for the presence of Special Status Species (see Attachment).

The applicant will be responsible for controlling all noxious weeds and other
undesirable invading plant species in the disturbed operating and reclaimed area
until the revegetation activities have been determined to be successful and
accepted by the proper authorized officer.

The applicant will limit the disturbance and fragmentation to all known sage
grouse habitat.

The applicant will avoid active leaks by two miles during strutting season,
approximately March 1-May 15; nesting and brood rearing habitat by a half mile
during approximately April 1 - August 13; and sage grouse wintering habitat by a
half mile while occupied.

The applicant will inventory the surface disturbing activities for the presence of
invasive, nonnative species, and treat if present.

The operator will avoid surface waters, wetlands, and riparian areas. No activity
will occur within 100 feet of surface waters, wetlands, or riparian areas.

Vegetation will not be disturbed within 300 feet of waters designated by the
authorized officer, except at approved stream crossings.

If disturbance causes a water source to become unavailable to wildlife or wild
horses, the owner may provide for another water source to be constructed in the
general area to provide adequate water for the wildlife or horses.

Air Quality and Noise Pollution:

Air Quality

1.

i1,

Fugitive dust would be generated from earth-moving activities, and by travel on
unpaved roads during drill pad, road construction and drilling activities. The
owner would apply water to ground as needed to control the fugitive dust.

Combustion emissions of criteria air pollutants (nitrogen dioxide [NO2], sulfur
dioxide [SO2], carbon monoxide [CO], fine particulate matter [PM10], criteria air
pollutant precursors (volatile organic compounds [VOCs]), and air toxics (small
quantities of diesel PM, acetaldehyde, benzene, and formaldehyde) would be
released during drill pad, road construction and drilling activities from the use of
diesel engines. The proposed Project is not expected to contribute to any



violation of Federal or New Mexico ambient air quality standards, and no residual
. air quality impacts are expected.

Noise Pollution

i.  Proposed Project-generated construction and drilling noise (estimated at 80-85
decibels (dBA) at a distance of 50 feet) could also keep some migratory birds
away from areas containing such activities (typically areas of new surface
disturbance). The proposed Project construction (regardless of season) would
result in the direct loss of up to 5 acres of potential migratory bird habitat.
Migratory birds would adjust and relocate to abundant similar habitat in the
proposed 20 acre Project area and beyond.

g. Minimize Hazards to Public Health and Safety During Normal Operations:

1. Public health and safety hazards are minimal for this project. The small size,
remote location, and lack of hazardous conditions associated with the project are
factors minimizing hazards. The air emissions released from flow testing are
within levels established by the New Mexico Division of Environmental
Protection. All employees will be required to use safety equipment as needed,
and will comply with appropriate safety rules and regulations.

ii.  Equipment will be insulated where personnel protection is required. Ear plugs
’ will be provided in areas where excessive noise is possible.

1. All structures and facilities that may present a hazard or potential harm will be
locked and/or fenced. All ponds will be fenced and secured.

Bl 119 1S CP T S endevio |
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EMERGENCY PROCEDURES

Facility Emergency Phone Numbers
Accident, Fire, Police................c......... 911

Lordsburg Sheriff Department................. (505) 542-8827

Hidalgo County Ambulance.................. (505) 542-8000

Hidalgo County Ambulance Rescue......... (505) 542-8272

Gila Regional Medial Center.................. (505) 538-4076

Animas Fire Department...................... (505) 548-2323

f.“ [ - . / -
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Hydrogen Sulfide Monitoring Addressed

¢ Plan of Operation — Drilling Procedures
e Discharge Plan Application for Brine Extraction Facilities — Section VI, F-4

Injection Well Volume and Temperature — Discharge Plan Application for Brine
Extraction Facilities — Section VI, F-4
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LIGHTNING DOCK GEOTHEMAL No. 1
Los Lobos Renewable Power LLC
5152 North Edgewood Drive
Provo, Ut 84604

Figure 1

Typical Geothermal Well Drill Site Layout
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Geothermal Injection Well Completion Profile

LIGHTNING DOCK GEOTHERMAL No. 1
Los Lobos Renewable Power LLC
5152 North Edgemont Drive
Provo, Utah 84804

Figure 4

Geothermal Well Completion Profile




- FIGURE # 5
J BJ Services Pacific Region Laboratory Report

Report#: CMT022207A
Date: April 30, 2007
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Welt: Big Smokey Valley Prepared by: Matt Kedzierski Submitted by: Scott Myers
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ﬂoUce: This rgpon is presen_led in good faith based upon presenl day technology and information provided: but because of varable conditions and other
information which must be relied upon, BJ Services makes no warranty, express or implied, as (o the accuracy of the data or of any calculations or opinions

expressed herein. You agree that BJ Services shall not be fiable (or any loss or damage, whelher due 1o negligence or otherwise, arising out of or in connection
with such data, calculations, or opinions.



FIGURE #6
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FIGURE #7
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- layne

LAYNE-WESTERN, a uivision of Layne Christensen Company

17800 Fast 22%) Avenue, Aurora, Colorado 80011 + Phone: (303) 7535-1281 + Fax: (303) 755-1236

Challenger 360-200 Portable Rotary Drill Rig - #lias Salyor <495

Draw Works - Challenger Model 36:

Double Stacked Drums

Hoisting Druny - 10-1/2" X 22-1/27

Kelly Drum - 10-1/2" X 22-1/2%

Clutches — Wichita 247, 3Plate

Single Line Pull 36,0004

LeBus Grooving with 7/8" line (1" swaged line)
PARMAC Hydromatic Twin Disc Waler Brake
Hydraulic Wireline Drum

8 fool Elevated Drill Floor with

Howard Turner 18" Rotary Table

200,0004# Floor Capacity with 7.5 Foot Minimum under

Floor Clearance for BOP Use

Derrick - Chatlenger Model 200:

Top of Crown Height — 96 feet from Ground Level
Satellite Style Fluorescent Derrick Lighting
MD/TOTCO Weight Indicators

Rated Hook Load Capacity — 200,000/ on 8 Lines
Working Line - McKissick 100 Ton,

4 Sheave Traveling Block

Drilling Line — McKissick 100 Ton,

4 Sheave Traveling Block and Hook Combination

Custom Hydraulic Lift, Roller and Guide System for Derrick Transpor

Engine -Caterpillar C15, 540 HP Diesel Engine:
Enclosed Engine Compartment with

Silencer Muffler

200 Gallon Fuel Storage on Rig Deck

Allison Transimission with Torque Converter

Mounting:
Triple Axle Trailer with 3-20.000# Axles

Standard Support Equipment:

=
e

T~
=

T

=
B s

o

Hex Kelly and High Pressure Swivel
800 Gallon Diesel Fuel Storage and
Electric Fueling Pump

Geolograph Double Pen Recorder
(Drilling Rate and Weight on Bit)

3 or 6 Degree Deviation Survey Tool
Halliburton Survey Tool Wire Line
Hydraulically Raised Elevated Self
Contained Dog House

80 k\V Quiet Site CAT Generator
250 Amp DC Welder

Bear Automatic Driller

Explosion Proof Electrical Connections

15 HP Mission 2 X 3 Mixing Pump
Caterpillar 4 X 4 Backhoe

Site Dedicated Winch Truck

Rig Smar Data System

Additional Support Equipment
Available:

Triplex Pumps, Duplex Pumps;
Air Compressors, High Pressure
Booster Compressors;

Hydraulic Power Tongs;

Shale Shakers; Desanding and Desilting Equipment; Portable Circulation and Mixing Tanks
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From: M. Austin (red_willow@mindspring.com)
To: hamiltonenviro@yahoo.com

Date: Saturday, January 5, 2008 8:45:22 PM
Subject: NM Rare Species List

Dear Jay,

Attached is a list of rare species with element occurrence records reported for Hidalgo
County, NM.

New Mexico has just under 600 rare plants and animals that are tracked by their Natural
Heritage Program, with about 125 known for Hidalgo County. Some species, such as
Ferruginous Hawk have been observed during our surveys in the general region, but do
not appear on the Natural Heritage Program list for Hidalgo County. Same for a number
of other rare species we have detected in the region.

This 1s largely because many of the more isolated parts of the west have not been
adequately surveyed, so the potential for a variety of rare as well as common species
exists even if no records have been reported to date.

Let me know if you need more detailed information, as I can research the potential
habitats for one or more of the species on the list if desired- otherwise, the sensitive birds
we have seen to date appear on our NM survey sheets, which I believe I have already sent
to you, but can resend if needed.

We may need to talk to NM BLM to see if they have species for which special treatment
in relation to power development is desired, other than for species generally avoided
elsewhere in the west during critical periods such as Sage Grouse or Ferruginous Hawk.

Regardless, I hope this information is useful-
Miriam

Miriam L. Austin, PhD
Executive Director

Red Willow Research Inc.
780 Falls Avenue #390
Twin Falls, ID 83301-3316

208-316-2488 (field cell)
208-732-5933 (office/message)

http://us.mgl.mail.yahoo.com/dc/launch?.rand=boh1bliSdi5er 2/19/2008
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