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Comment Letter 11

MOVAVNUN DRURY\..r T 510.836.4200 410 12th Street, Suite 250 www.lozeaudrury.com
F 510.836.4205 Oakland, Ca 94607 richard@lozeaudrury.com

BY ELECTRONIC MAIL AND US MAIL
August 6, 2012

Mono County Economic Development Dept.
ATTN: Dan Lyster

PO Box 2415

Mammoth Lakes, CA 93546

Email: dlyster@mono.ca.gov

RE: Mammoth Pacific | (“MP-I") Replacement Project (State Clearinghouse
No: 2011022020)

Dear Mr. Lyster:

| am writing on behalf of Laborers International Union of North America, Local
783, and its members living in Mono County (“LIUNA” or “Commenters”) regarding the
Second Revised Draft Environmental Impact for the Mammoth Pacific | (MP-1)
Replacement Project (“Project” or “Mammoth Project”).

The proposed Mammoth Pacific Replacement Project proposes to replace the
existing geothermal power plant (“MP-I “) with a new binary power plant (“M-1")
capable of generating, on average, approximately 18.8 MW (net) of electricity. The
existing MP-| plant is a commercial geothermal development project operated by
Mammoth Pacific L.P. (“MPLP”) and located near Casa Diablo Hot Springs in Mono
County, California. The existing MP—I plant consists of a binary power plant with a
design capacity of about 14 megawatts (“MW”), a geothermal wellfield, production and
injection fluid pipelines, and ancillary facilities that have been operating since 1984.
The new M-1 plant would maintain the existing geothermal wellfield, pipeline system
and ancillary facilities of the existing MP-I plant. The existing MP-I geothermal power
plant is located in unincorporated Mono County approximately 1,200 feet northeast of
the intersection of U.S. Highway 395 and State Route 203 on 90 acres of private land
owned by Ormat Nevada, Inc. (“Ormat”), the parent company of MPLP. The project site
is located on APN 037-050-002, with a Land Use Designation of Resource Extraction
(“RE"), and is surrounded by lands under federal ownership and managed by the U.S.
Forest Service as part of the Inyo National Forest and lands owned by the Los Angeles
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Department of Water and Power. The project site is located within the existing Casa
Diablo geothermal complex.

LIUNA hereby requests and urges Mono County, as lead agency (“County”), to
fully comply with the California Environmental Quality Act, Public Resources Code §
21000 et seq. (“CEQA”"), in all aspects of the Project, including but not limited to, County
preparation and consideration of any and all further CEQA documents prepared for the
Project, County consultation with all other relevant and responsible agencies, County
responses to any and all comments submitted on the Project, and County consideration
of any and all applications for licenses, permits, variances, or any other notices or
approvals sought for the Project.

11-01

LIUNA expressly reserves the right to submit additional comments on the Project
in conjunction with the Final Environmental Impact Report (“Final EIR”) for the Project or
any other future actions taken with regard to the Project.

Please place this office on the notice list for any and all CEQA or other land use
actions, notices, or hearings related to the Mammoth Project, as well as notices of any
actions taken in conjunction with federal agencies pursuant to the National
Environmental Policy Act (“NEPA”). Please also inform us of any meetings, hearings,
comment periods, or other actions taken with regard to the Draft and Final EIRs for the
Project.

Please send notices by electronic mail and U.S. Mail to:

Richard Drury

Christina Caro

Lozeau Drury LLP

410 12" Street, Suite 250

Oakland, CA 94607

richard@lozeaudrury.com; christina@lozeaudrury.com

Please call should you have any questions. Thank you for your attention to this
matter.

Sincerely,

T. Drury
Christina M. Caro
Counsel for LIUNA Local 783 and Mono
County members
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Comment Letter 12
ADAMS BROADWELL JOSEPH & CARDOZO

A PROFESSIONAL CORPORATION

DANIEL L. CARDOZO SACRAMENTO OFFICE
THOMAS A ENSLOW ATTORNEYS AT LAW
TANYA A. GULESSERIAN 520 CAPITOL MALL, SUITE 350
MARC D. JOSEPH 601 GATEWAY BOULEVARD, SUITE 1000 SACRAMENTO, CA 95814-4721
ELIZABETH KLEE::;\SF\JSER SCUTH SAN FRANCISCO, CA 94080-7037 TEL: (916) 444-6201
RACHAEL E. K
EESESSE R FAX: (918) 444-62
ROBYN C. PURCHIA ¢ ! W
ELLEN L. TRESCOTT TEL: (650) 589-1660

FAX: (650) 589-5062

OF COUNSEL eklebaner@adamsbroadwell.com

THOMAS R. ADAMS
ANN BROADWELL

August 6, 2012

BY EMAIL AND OVERNIGHT MAIL

Mono County Economic Development Department
ATTN: Dan Lyster

P.O. Box 2415

Mammoth Lakes, CA 93546

dlvster@mono.ca.gov

Re: Comments on the Second Revised Draft Environmental Impact
Report for the Mammoth Pacific I Replacement Project, California
Clearinghouse Number 2011022020

Dear Mr. Lyster:

We are writing on behalf of California Unions for Reliable Energy (“CURE”)
to provide comments on the Second Revised Draft Environmental Impact Report
(“RDEIRZ2”) prepared by Mono County (“County”), pursuant to the California
Environmental Quality Act (“CEQA”),! for the Mammoth Pacific I Replacement (“M-
17) unit, a geothermal power plant facility with a net generating capacity of
approximately 18.8 megawatts ("MW?”), proposed by Ormat Nevada, Inc
(“Applicant”). The Applicant seeks a Conditional Use Permit from the County to
build, route, and reroute geothermal pipelines; construct a substation and
transmission line; develop and operate, and eventually decommission, the M-1 unit;
and to eventually demolish and decommission the existing Mammoth Pacific Unit I
(“MP-I") power plant and ancillary facilities. The MP-I unit and the M-1 unit will
operate simultaneously for approximately two years. The RDEIR2, and these
comments, refer to the proposed M-1 unit, substation, transmission line, and
ancillary pipeline facilities together with the eventual decommissioning of the MP-I
unit as the “Project” for the purpose of CEQA.

1 Pub. Resources Code, §§ 21000 et seq.
2620-019cv
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The Project requires a conditional use permit from Mono County; variances
from County land use regulations authorizing construction of an overhead
transmission line and construction within 100 feet of the exterior property line; and
an Authority to Construct and Permit to Operate from the Great Basin Unified Air
Pollution Control District. The Project also requires the County to amend the Mono
County General Plan to authorize the Applicant to develop geothermal facilities
within 500 feet of a watercourse within the Hot Creek Buffer Area. The County for
the first time addressed the required General Plan amendment in the RDEIRZ.

Our comments focus on this revision to the County’s analysis.

We thoroughly reviewed the RDEIR2 and conclude that the County’s analysis
of the proposed General Plan Amendment fails to comply with the requirements of
CEQA. In particular, the County failed to include the proposed General Plan
Amendment in the Project description, evaluate alternatives to the proposed Plan
Amendment, and identify the environmental impacts of the General Plan
Amendment in the RDEIR2. In addition, the County has not complied with the
applicable procedural requirements for amending a General Plan by failing to
provide the public and other agencies with at least 45 days in which to review and
comment on the proposed Plan Amendment. For these reasons, set forth fully in
the following paragraphs, we urge the County to withdraw the RDEIR2 and
recirculate a revised analysis consistent with these comments.

I STATEMENT OF INTEREST

CURE has an interest in enforcing environmental laws that encourage
sustainable development and ensure a safe working environment for its members.
Environmentally detrimental projects can jeopardize future jobs by making it more
difficult and more expensive for industry to expand in Mono County, and by making
it less desirable for businesses to locate and people to live in the County, including
the Project vicinity. Continued degradation can, and has, caused construction
moratoriums and other restrictions on growth that, in turn, reduce future
employment opportunities. CURE’s members live, work, recreate and raise their
families in Mono County, including in and around Mammoth Lakes. Accordingly,
CURE’s members would be directly affected by the Project’s adverse environmental
impacts. The members of CURE’s member unions may also work on the Project
itself. They will, therefore, be first in line to be exposed to any hazardous materials,
air contaminants, and other health and safety hazards that exist onsite.

2620-019¢cv
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II. THE PROJECT DESCRIPTION IS INCOMPLETE AND INACCURATE

The RDEIR does not meet CEQA’s requirements because it fails to include a
complete and accurate Project description, rendering the entire analysis inadequate.
Without a complete project description, the environmental analysis under CEQA is
impermissibly narrow, thus minimizing the project’s impacts and undercutting
public review.2 A complete project description, under CEQA, is one that includes a
list of all project-related environmental review and consultation requirements
mandated by federal, state, or local laws, regulations, or policies.? The project
description must also be accurate and consistent throughout an EIR.4

The RDEIRZ2 does not comply with CEQA’s requirements because it does not
include the proposed General Plan Amendment in the description of the Project.
For the first time in the RDEIR2, the County proposes to amend the General Plan
to authorize development of geothermal facilities within 500 feet of a watercourse
within the Hot Creek Buffer Zone.? However, the County did not include the
proposed amendment in the Project description. Instead, the County buried the
newly proposed General Plan Amendment in the Environmental Assessment
section of the RDEIR2. Merely including this land use change in section 4.10 of the
RDEIR2 violates CEQA’s requirement to describe all aspects of the Project which
may result in potentially significant environmental impacts.

III. THE RDEIR FAILS TO INCLUDE AN ADEQUATE PROJECT
ALTERNATIVES ANALYSIS

An EIR “must produce information sufficient to permit a reasonable choice of
alternatives so far as environmental impacts are concerned.”s “An EIR for any
project subject to CEQA review must consider a reasonable range of alternatives to
the project, or to the location of the project which (1) offer substantial
environmental advantages over the project proposal . . . ; and (2) may be feasibly
accomplished in a successful manner considering the economic, environmental,

2 See, e.g., Laurel Heights Improvement Association v. Regents of the University of California (1988)
47 Cal.3d 376.

3 Cal. Code Regs., tit. 14, § 15124 subd. (d)(1)(c) (“CEQA Guidelines”).

4 See County of Inyo v. City of Los Angeles (1977) 71 Cal.App.3d 185, 193.

5 See, e.g., RDEIRZ, p. 19.

& San Bernardino Valley Audubon Socieiy v. County of San Bernardino (1984) 155 Cal. App. 3d 738,

750-51.
2620-019cv
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social, and technological factors involved.”” This requirement for an EIR is
intended to foster informed decisionmaking and public participation.® The burden
1s on the lead agency to select a range of project alternatives for examination, and
the agency’s reasoning for selecting what the agency deems to be a reasonable range
of alternatives must be publicly disclosed.®

The RDEIRZ2 provides that the Project now includes amendments to the Mono
County General Plan.10 Specifically, the proposed Plan Amendment would allow
geothermal development where it was previously prohibited in the County. The
RDEIR2 fails to include an analysis of alternatives to the proposed action or to state
why it was reasonable for the County to forego analyzing Project alternatives that
do not require an amendment to the General Plan.1? The County’s failure to study
alternatives to the proposed Plan Amendment in the RDEIR2 precludes informed
decisionmaking and public participation and violates CEQA. Moreover, the
County’s failure to identify alternatives to its proposed action to remove restrictions
on geothermal development within the Hot Creek Buffer Zone is manifestly
unreasonable in light of the purpose served by the 500-foot setback requirement.

The Conservation/Open Space Element of the Mono County General Plan
provides:

The principal issues faced by Mono County regulatory authorities
during the administrative proceedings accompanying the applications
for existing geothermal permits involved the question of whether
geothermal operations would affect the fumaroles and geothermally
included pools, streams, and springs in the Casa Diablo area, including
Hot Creek Fish Hatchery.12

Energy Resources Goal 1, Objective D, Policy 1 of the Conservation/Open Space
Element (“Policy 17) states “[g]eothermal exploration and development projects
shall be sited, carried out and maintained by the permit holder in a manner that
best protects hydrologic resources . . ..”'3 To implement this policy, the General

7 Citizens of Goleta Valley v. Board of Superuvisors (1990) 52 Cal.3d 553, 566.
8 See CEQA Guidelines, § 15126.6 subd. (a).

9 See ibid.

10 RDEIR2, at pp. 33-34.

11 See RDEIRZ, at p. 19.

12 Mono County General Plan Conservation/Open Space Element, at p. V-6.

13 Id. at p. V-41.
2620-019¢cv
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Plan prescribes that all geothermal development must comply with Action 1.13, i.e.,
“No geothermal development located within the Hot Creek Buffer Zone shall occur
within 500 feet on either side of a surface watercourse.”’4 The County is required to
analyze alternatives to removing this restriction on geothermal development from
the Mono County General Plan.

Lastly, the contention in the RDEIR2 that the proposed amendment simply
“clarify[ies]” the County’s preexisting intent and interpretation of its General Plan
1s contradicted by the plain text of the General Plan.!® The Land Use Element of
the Mono County General Plan provides that a variance from a development
regulation may be granted if not in conflict with the “text of the general and specific
plans policies of the County.”16 Because the 500-foot setback requirement is
identified in Policy 1, the Land Use Element clearly states that a variance from this
requirement 1s not allowed. The County now proposes to amend Policy 1 to make
the prohibition on geothermal development within the Hot Creek Buffer Zone
subject to a variance.l” In this way, the proposed Plan Amendment would in fact
reverse — rather than “clarify” — the County’s prior legislation with respect to all
future geothermal development in the County.!8

IV.  THE RDEIR2 FAILS TO IDENTIFY THE POTENTIALLY
SIGNIFICANT EFFECTS OF THE PROPOSED PLAN AMENDMENT

“An EIR on a project such as the adoption or amendment of a comprehensive
zoning ordinance or a local general plan should focus on the secondary effects that
can be expected to follow from the adoption, or amendment . . .."® However, the
RDETRZ does not analyze the secondary effects of the proposed Plan Amendment.
The County’s failure to analyze the Project’s potentially significant impacts violates
the CEQA.

The RDEIR2 concludes, without conducting any environmental analysis, that
there would be no change to any potential future geothermal development within
the Hot Creek Buffer Zone as a result of the proposed General Plan Amendment.

4 Jd. at p. V-43.

15 RDEIR2 at p. 34.

16 /., at Land Use Element, § 33.010(D), at p. II-315.

17 See RDEIR2, at p. 34.

18 See Families Unafraid to Uphold Rural El Dorado County v. Board of Superuvisors of El Dorado
County (1998) 62 Cal.App.4th 1334,1335 (describing the General Plan as a “constitution for all future
development” in a ¢ity or county).

19 CEQA Guidelines, § 15146.
2620-019¢cv
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The rationale provided in the RDEIRZ is unsupported. The County provides three
reasons why there would be no change to any potential future geothermal
development. We discuss each one in turn.

First, the RDEIRZ2 states the proposed Plan Amendment will not result in
any new impacts because no geothermal development may be approved, under the
Mono County General Plan, unless the impacts of the proposed development have
been reduced to less than significant.20 As support for this contention, the County
cites Energy Resource Goal 1, Objective B, Policy 1 of the Open Space Element of
the General Plan.21 The County’s reasoning is incorrect. The cited provision of the
Mono County General Plan does not apply to “projects in the vicinity of Casa
Diablo and associated monitoring or mitigation wells or other facilities.”22 Thus,
any geothermal development project proposed in the Casa Diablo geothermal
complex — including the instant Project — may be approved even if the project would
result in potentially significant impacts to the environment (such as development
within the Hot Creek Buffer Zone), as long as the appropriate CEQA findings are
made.

Second, the RDEIR2 states:

[TThe Casa Diablo area referenced in the General Plan
Conservation/Open Space Element consists of the 90 acres of land
owned by Ormat and under geothermal lease to MPLP on which the
project site would be located and an adjacent approximately 194-acre
parcel owned by the Los Angeles Department of Water and Power
(LADWP). As illustrated on Figure 39, the LADWP parcel contains
areas sufficient to accommodate geothermal development and
processing facilities outside of the 500-foot setback from the blue-line
stream channel (and more than 100 feet from exterior property lines).
Thus, a variance under Chapter 33 would not be required in order to
approve a future geothermal development project on the LADWP
parcel.23

The County’s conclusion that no future project would require a variance is invalid
because 1t 1s unsupported. The County does not cite to any pending conditional use

20 RDEIRZ, at p. 35.
21 See ibid.
22 See Mono County Conservation/Open Space Element, at p. V-43.

23 RDEIR, at p. 35.
2620-019cv
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permit applications. Thus, the County does not have any facts from which to
conclude that a future project would not require a variance. Moreover, the County’s
conclusion is contradicted by information provided by Ormat. Although Ormat
owns and leases a total of 90 acres of land in the Casa Diablo geothermal complex,
Ormat maintains that due to the unique geothermal features of the area, there is
only one economically feasible configuration for the proposed 5.7-acre M-1 Project.24
Ormat’s own experience demonstrates that the total acreage of a site (i.e., the 194
acres owned by LADWP) is not determinative. Many other factors, such as
economic constraints and the location of the geothermal resource, will dictate any
future proposal for geothermal development in the County and whether it may be
sited within the Hot Creek Buffer Zone. The County simply cannot rule out the
potential for a future proposal to construct a geothermal development project within
the Hot Creek Buffer Zone.

Third, the RDEIRZ2 states that because the granting of a variance is a
discretionary act subject to CEQA, any future project seeking to develop within the
Hot Creek Buffer Zone will be subject to environmental review.25 The rationale
provided in the RDEIR2 fails as a matter of law. The County may not defer Project
environmental review to future project approvals. In Laurel Heights Improvement
Association v. Regents of the University of California, the California Supreme Court
held that CEQA requires an EIR to include “an analysis of the environmental
effects of future expansion or other action if: (1) it is a reasonably foreseeable
consequence of the initial project; and (2) the future expansion or action will be
significant in that it will likely change the scope or nature of the initial project or its
environmental effects.”?6 Future development within the Hot Creek Buffer Zone is
a reasonably foreseeable consequence of the proposed Plan Amendment because the
Plan Amendment would remove the existing prohibition on such development. This
conclusion is further supported by the fact that future geothermal development in
the Casa Diablo geothermal area is highly likely.

The California legislature has mandated that one third of all retail sales of
electricity come from renewable sources of energy.2” Pursuant to law, the state’s

24 Applicant’s Variance Application (undated), Attachment Amended April 25, 2012 (Attachment 1);
¢f. Mammoth Pacific I Replacement Project Revised Draft Environmental Impact Report, February
2012, at p. 2-4.

25 RDEIRZ, at p. 35.

26 Laurel Heights Improvement Association v. Regents of the University of California (1988) 47 Cal.3d
376, 396.

27 See Pub. Util. Code § 399.11 subd. (a).
2620-019cv
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largest investor-owned utilities are required to obtain a third of their electricity
from renewables by 2020.28 Geothermal resources are, and will continue to be,
exploited for this purpose.?? There are a total of seven Known Geothermal Resource
Areas in the State,30 and the California Energy Commission has determined that
the geothermal resource found in Mono County is likely to generate an additional
111 megawatts above existing capacity.?! However, the California Energy
Commission has also concluded that the Long Valley Caldera of Mono County has
the potential to provide thousands of megawatts in California.3? To say that future
geothermal development in the Casa Diablo geothermal complex is reasonably
foreseeable may be an understatement. Any additional geothermal development
proposal will be significant because it will surely change the scope or nature of the
current degree of resource exploitation and will cause other stresses on the
environment through new construction and power production activities. The
County is required to prepare a revised EIR that analyzes the secondary effects of
the proposed Plan Amendment.

V. PROCEDURAL VIOLATIONS

Pursuant to Government Code sections 65351 and 65352, during the
preparation or amendment of the general plan, the County is required to provide
notice and opportunities for involvement to citizens and local agencies.?3 Under
Government Code section 65352(b), each entity receiving a proposal for a general
plan amendment shall have 45 days to comment on the proposed amendment unless

8 [bid; see also California Public Utilities Commission, Order Instituting Rulemaking to Continue
Implementation and Administration of California Renewable Portfolio Standard Program, May 10,
2011, available at http://docs.cpuc.ca.goviword pdf/FINAL DECISION/134980.pdf.

29 See, generally, California Energy Commission, Integrated Energy Policy Report (2011), available
at http://www.energy.ca.gov/2011publications/CEC-100-2011-001/CIC-100-2011-001-CMFE.pdf (last
visited August 6, 2012) (Attachment 2).

30 California Renewable Resource Portal, Geothermal Resources
htips://ealrenewableresource.llnl.gov/geothermal/ (last visited August 6, 2012) (Attachment 3); see
also California Energy Commission, Map of Known Geothermal Resources Areas,
hitp://www.energy.ca.gov/maps/renewable/geothermal areas.html (last visited August 6, 2012)
(Attachment 4).

31 Sison-Lebrilla & Tiangco, California Energy Commission, Staff Paper, California Geothermal
Resources in Support of the 2005 Integrated Energy Policy Report (2005), at p. 8 (Attachment 5).
32 California Energy Commission, Background About Geothermal Energy in California, available at
http://www.energy.ca.gov/geothermal/background.html (last visited August 6, 2012) (Attachment
6).

33 Gov. Code §§ 65351, 65352,

2620-019cv
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12-05 | a longer period is specified by the lead agency.?* The County has not complied with
Cont. | the aforementioned notice and comment requirements by limiting the review period
for the proposed Plan Amendment to less than 45 days.

V. CONCLUSION

We thank the County for this opportunity to comment on the RDEIR2 and
further urge the County to prepare and circulate a revised EIR which adequately
addresses the proposed Plan Amendment to the Mono County General Plan.

izabeth Klebaner

EK: clv
Attachments 1-6

34 Gov. Code §65352 subd. (b).
2620-019¢cv
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Mono County
Community Development Department

FO. Box 347 7.0, Box §
Mammoth Lakes, CA 93546 Planning Division Bridgeport, CA 53517
(T60) 924-1800, fix 924-1801 (760) 932-5420, fax 932-5431
commdey @mono.ca.gov WWW,MDnOCCUNLY.co. goy
VARIANCE APPLICATION # FEE §
APPLICATION DATE RECEIVED RECEIVED BY
RECEIPT # CHECK # (NG CASH)
APPLICANT/AGENT __ Ormat Nevada, Inc., on behalf of Mammoth Pacific, LP
ADDRESS __ 6225 Neil Road CITY/STATE/ZIP Reno, NV_89703
TELEPHONE ( _775) 336-0172 E-MAIL ___rleiken@ormat.com

OWNER, if other than applicant __ Mamrnoth Pacific, LP

ADDRESS P.0O. BOX 1584, MAMMOTH LAKES, CA 93546
TELEPHONE (760) 934-4833 E-MAIL __ Inickerson@ormat.com

PFROPERTY DESCRIPTION:
Assessor's Parcel # 3705002 General Plan Land Use Designation “*Resource Extraction® (RE|
PROPOSED USE: Describe in detail the variance, using additional sheets if necessary.

See attached, next page

NOTE: Variance applicants must clearly demonstrate that special circumstances - other than
financial hardship ~ related to the property deprive the property owner of privileges
enjoyed by others in the vicinity and in an identical land use district. Special
circumstances are typically related to the property’s physical characteristics such as its
size, shape, topography or surroundings. Variances shall not: 1) constitute special
privileges inconsistent with other properties in the vicinity or in the same land use
district; 2) injure the public's welfare or be detrimental to property owners in the
vicinity; or 3) conflict with the county’s General Plan or Specific Plans.

[ CERTIFY UNDER PENALTY OF PERJURY THAT [ am: O legal owner({s| of the subject property
{all individual owners must sign as their names appear on the deed to the land), O corporate
afficer(s)] empowered to sign for the corporation, or O owner's legal agent having Power of
Attorney for this action (a notarized "Power of Attorney” document must accompany the
application form}, AND THAT THE FOREGOING IS TRUE AND CORRECT.

. [ty Vel by Ot e
Ohad Zimron' sm=meminss

Signature Signature Date

Planning / Building / Code Camplinnce { Envirunmental / Collaborative Planning Team (CFT)
Locnl Ageney Formation Cammission (LAFCOO) / Local Transportation Commission (LTC)/ Regional Planning Advisory Committees (RPACS)
Revacd Decomier 2000

e e —
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Mono County
Community Development Department

PO, Box 347 PO, Hox §
Mammoth Lakes, CA 93546 Planning Division Bridgepart, CA 93517

(760) 924-1800, fax 924-1801 (760) 932-5420, fax 932-5411
commdevimano.ca gov WWW.MOROCOUNTY. C8.§0V

PROPOSED USE: Describe in detail the variance, using additional sheets if necessary.

Description of Proposed Use and Justification for Variance:

The MP-1 Replacement Project has been thoroughly described in a separate Use Permit
application and in the Draft Environmental Impact Report (EIR) that is currently undergoing
public review.

Applicable Moneo County regulations (Development Standards, Chapter 15, Resource
Extraction) call for a 100-foot setback from exterior property lines. As designed, the plant itsell
will comply with this requirement. However, the very front end of the plant will intrude up to
approximately 12 feet into the setback area. This isn't the entire plant, it would be a section of
the preheaters, a control and power shelter, and some piping (only a few feet into the setback
grea) — see the attached plant layout. In order to avoid this intrusion in the setback area, the
entire plant would have to be moved further north into an area that has severe geologic, soil
and geotechnical limitations and geothermal surface menifestations, as discussed in the
environmental impact report. This would cause unwarranted environmental and other effects
that can be avoided by a variance to allow this limited construction in the setback area.

Amended, April 25, 2012: In addition to the standard above, Development Standards
Chapter 15 Resource Extraction also requires a variance to allow geothermal development to
occur within 500 feet of a surface watercourse in the Hot Creek Buffer Zone, The entire MPLP
property (along with the existing MPLF geothermal plants) is within the Hot Creek Buffer Zone,
A "surface watercourse” is defined as a solid or broken blue line as shown on U.8. Geological
Survey 7.5- or 15-minute series topographic maps As shown on the attached map, the distance
to the streamcourse from the southwesterly corner of the M-1 site is about 275 [eet, and
therefore within that 500 foot distance. For the same reasons discussed above (geotechnical
limitations, geothermal surface manifestations, and adverse environmental effects), the M-1
plant cannot be moved farther north or west out of the 500 foot distance.

The Conservation/Open Space Element of the Mono County General Plan, at page V-5, in its
discussion of geothermal resources states that fumaroles and other geothermally influenced
natural features are significant resources. At page V-45 it states that applications for
geothermal permits (which would include variances) may teke into account national needs for
alternative energy development.

The environmental effects that can be avoided by the proposed variance include effects to and
from fumaroles, mud pots and thermal grounds/scils. Excavation in the area north of the
currently designed plant would affect the surface expression of these natural features,
Construction in that area would be much more environmentally intrusive, and very complex
and expensive. For example, in addition to the geothermal surface manifestations, the soils are
very soft, compressible clay. Construction would require at least 15 feet of fll, add
unnecessary ground disturbance, and raise the height of the plant [thereby adversely affecting
visibility).

Decisions on applications for variances must take into account the nature of the proposed use
of the land, the existing use of the land in the vicinity and the conditions in the vicinity. The
proposed use is the same as the existing use of the project area and the surrounding area. It is
a geothermal development area that has been in production for over 25 years.

Manning / Building / Code Compliance / Environmental / Collsborstive Planning Team (CPT)
Lecal Ageney Formation Commisgion (LAFCO) / Local Transpontation Commission (LTC) / Reglonal Planning Advisory Commitiees (RPACS)
Rievised Decomber 20007
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There are unigue circumstances affecting the project site; namely, extreme topography (the
fumaroles, mud pots and geothermally influenced soils). The variance is necessary for the
efficient production of geothermal energy and the further enjoyment of a substantial property
right of the applicant. There are already geothermal pipelines within this setback area, along
the property line in question. The property on the other side of this line is managed by the US
Forest Service and is covered by a geothermal lease to MPLP. The proposed land use is
therefore consistent and compatible with the lands to the south of this property line.

The granting of a the proposed variance (1) will further the public’s interest in alternative
energy sources, (2) will not affect or be injurious to other properties in the area, and (3) will not
alter the character of the area.
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CHAPTER 1

Introduction
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As the United States recovers
from the recent economic

recession, it is more important
than ever that California
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Renewable Electricity
Status and Issues
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Califomia has used renewahle
energy — energy from natural
resources like sunkight, wind,
rain, and the Earth’s heat —
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This chapter reports on the
status of the Califoria’s Clean
Energy Future (CCEF) joint
atency collaborative effort.
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HAPTER 3

California’s Clean
Energy Future
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CCEF Updates and
Metrics
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CHAPTER 6

Power Plant Licensing
Lessons Learned

Resource Flexibility

Distribwied Geaenstion
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The Energy Commission’s
power plant licensing process
was established in 1974 to
provide a comprehensive
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Natural Gas
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This chapter summarizes the
Energy Commission’s staff

2011 Natural Gas Market As-
sessment: Outlookthat was
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CHAPTER 8

Electricity and
Natural Gas
Demand Forecast

Measuring California’s energy
use is the essence of a much
hroader analysis conducted
every two years as part of the

..... -

.....



g cormpied woesd 1170 g
BUESE e T R R REFT Y
repias taiuba el i el e s
] st | e N AW
s Il il paal m gy -
statnil | el ) 12 o e ol ey
imrid v ot e ] TR Betiase
e R Y d ey b g
et PR T el e it T
it el By Liamy Lotemnn s iy 0em. et
) iy w1 B baiae for gy
o g i Ve e el | R
meeagh me TR 10 G Tn iy ehed o mm e
T L S e e
i Fui et (s ) FIC) (ony
ot Fraam o Fopmay pacssiag | iy
B Wit e I ey Pl
o) R . B e LT N BT
il mmrtmp S R e e el
WL I 5 RS Y ERRag R P
g ettt bl o ot B [y Lo
EE TR e i

Thin Bt i oy ey e OO e i
Caskana L) @ el e G el
g1 b AL TagE) mEh. st g
Pt pank Ena | DS U e
b 1o iy ey s e (e e
e, P o [ R W e
o o e o e Y el N, ) T
B e LT Y e )
e Ll S S S DT
ks TRy e pamay Ly
T D U e
THareh

R i TS v A e W el
P Vg |ty {mici-iive aajiwiti 4w
farbie o Epi IR RN Jramm
il sy e ool it Srfee

ki ] Seilal, sad B A0l Chingniom
T Ui R

i iy vl et gk il v
o Ml D Py A -]
B R T e T
ol | errripary Ty e
b CATE b P W gk
i sy o o A
b e el by mpmery! Ll Bl pefan
Vi ot o L e T
H L Y G

Demand Forecast
Results

1 C10 R Py e ] sty Fomy
g . b WAl e T gl
B £ ECEDA s g T
g ke et b b fy gl sl o
Ty PR e
R e e it sy e
- i, g

AT e i preed i e pren Fus
mrn iy T md L rE g e =
ety hahatne 1 ol Wl Gl

Vit ot 6 g b a2 ey comny
P g O W S
i W] b L R e el
e P grema) 8P bl IR e
i gl

dgan ¥ cmmpery praarRi amee
Fioy T S e [y
Buomand SOTL- S Mipted VAT P 2P
o s o S S e T
et DTN e 04 o T s g ey

i ! ol st Mg Sy

St B T | iy s e TR S i

e me—— T
g gt e R

Figme & Sextrmide Asrsi Flectrioty Cousmgten

by 8 e T L Ry

A S— T

"rErrrERRRNRRAARNERE

[P e —— —

ot i

-
tr e R d AR RAE R T DR AN

b s
= ma ¥
b L
ETL £
0 1o

o i
- B
i i
f o
= L
m -

I Far vy Lk
mu e L
Mih L4 ] A
i s miE
LA T = unar

L L (1

L] L1 ] i
Y (17,1 [
Lim i [
| b Eha i
AFgm LlEs ) L=
nm s um
wini o L2
L) L Wi
- 1] -
fi] LE ] Wirl

- e 1 U s
= i L Y L
A (£ 1] 17,1 un
e R (Y (L] Lt 19
= (241 (141 i
o g T

[Ty w———— e

S Lt || 17 o 1LY et ! LR E o §

congmn b O S01L 70 peptl i Py s R [ TS L T WS
el Tmen el e B B w 33

AT afew T1) Wgier pascied e i m S H‘ht‘_“m

FUIH R ] oot ity st v @ TUEE P
gt il 0 ey ] e puie o L
il s i [ Y e 1 el

T O T L T
B Bw mof ol P b ] peied Cififormat st
dy Dt A I W A R LR
it 1] B8Y Ll

iy i O B B W il Bkl
e w T dcien g o e .
i ol b R b e bl s
Crimh o i dimang e PR T wisha w
i i e ML s e W g
i || N el g [ 0 et
Dot P SO (LT e i
o i el b Ve (T el
T P o e ] e s L
e R LR i s Ly

1] eyl | I8 et il L3 prvin g
oty w b b el e ]
B A7) i el 1 ngrr Y S
L el 1

bbb ot il g e i ot
il 0 YUY el D Py
ot P (33 50! Pruteanary sl e s
1 P TR B0 D A B i
g T =]
D N Ryl W e i BT
e v sl e R
EFY Gl b ! Artel

T i e o
- il el el mdarkiad e
Frmsmany fid | wpy Commet sam . vkidas i nal
it S R e Y G GERF
Byt i L dibtustay 12® Sl
BB ety ] By | F s W gl
i i g il 1A e i Sy 1y
il b i i e i
iR | RS L R
o ot i e i T Ry
wiaEl Feve b d ERIERE Repberds
o e P e o P B i
ol bl b ) by e e el
it Sl ekl § e e sy

Tha tw P et T P il
b PO i e e L ey

i i -
& Pt SR (38 e R L B
PEER

e i R ] e

[ e T g T sy
s PSSR S FE VT sy
Samwzm=nlen

Vgl JIDSRN Penmaa SR P

" [ —
ey Fia | oy Dommyrn goasd bov ptiag
] Tt iy SN M %y g

L



r——

rrannd s

Tuble E: Statwarida End-User Nonaral Gas Faerant Compamase
Ll e B il ]
pie ] HE ) [H 11 it KL
- LR e (18- ) 34 )
n ai (ih e ] A
[ =] = nan oy e
T E LL Y LY LE 43 (LY
I | LY e .
- i L L (17,1
3 L3 bl S s
ST i s 5,1
Lt L —

span b nanda o coeg e WP Bpe
w1 by gl byl e e
Tl g ) e L e b that el
i il 10 g, i el L
mir i P e g i iy o
e ey il W R
Thot correciem @ 0 e
u ey

it ST L e
st e amnage ol iy D i e
I vl el e Ml B B alevtemer
b twait m b Lt Se gt o gk
A g T W B T sl
Faab 1 e b o bl Al S
= s i Tiemin ey cinly (ngs
iy e e by e el b
i g ety L1 ] Mo s
raammrrr sl wArt or i § s

w1 ey g A i B MR e
T 1wl farsy e
.

- el By o lewnf ] die ]
S AL Al AcvEa] @ B

b by 1 Cobbnm wf oal iwguams By
L VS A e e
# prrmaen rmaviam

= Chargri W o i e W ) BN
i b g e e o eephe ey

D b ey ol G e day
e e o

- L ST BV ) VIR
Ty ey oyl f prweling ot wid
Ay Ermtbghed SRS

Ly Canng 1 e i tgry
o iy ey e T Ml et [y Comanm 1w
i ey
Aratt ol i i PR Y O
itars PR oty iy iy e
dnarty ol o i i gty

Setl-Genartion inpacts

P CRP VS Pty NI el
gty of i e dnnkeied oo o T i
o N e o e e ey
et rapind b i il Earile T
T e b PO gy by ol e
. i e o el P

walur ey, whar 0w e il e
The metstit 01 TR

- | ey e Pagen 1B lhe e
e SwEagi e

o s eer g ik et
s 1hanyn Ty W Sl TR g 1
s e

o 57,071 Py e e
AT stung ik e ey L Asbany
e = o e

Erergy asd the Ecasomy

AEP [ 4 i T S
e irmand e e e CFF 7 Pissusy
g o7 i Sl R i
Bk e T (e e Gt
T Ty b UL PRl 1] B eReE

e T o G B e darmen s
T e

- i L wohn 00 |y pagan @
gl e R

L Do il Prgres (L Ha
g e By P TPUC

= L ey Pt WU [ e
o g by e gy Cotet .

Wy Rt AESITHES Py Rl st
ety vk i Loy ity Mhomar 3l Ly (01,
it N | Y il g Dt
Bahiais A i P Dty of Gamidels sl
ity ol Py

The eyl v o i 4P O G i
Wi ppieds A T aecom s and L m#
L T T T P Y
B W g e ki S
B sty o ol o s e
el ety T HEE T SRR [
e e el Byl i B gy i
g R e b e s
i il S i e e o T
b, o ey e

Ve ] flimt Sabonn i ngacted prm
mpact ool isB presvglon whad gy e
I ] e 0 ey LT
el ¢ mpa ) ey el T B
A g S LS i il S AR
8 4 C10 5% gyt g e ew
im0l b gl g i) agie pisint
T i ] ol S sl e e
s st e Vit ] g s (e S
0 7 v e TUOY A i S P
Veigerar) Ballimag o e (el st T oo
i b e e P

RS I Bt bt P el 1 e
Vb i eyt b e e s sl
gl e P e Y R
bt iaiard kel ard o (CFF) b
L ) s AR L e P

L]

Frgm 11 Slatwwie Erphey e Progectem

L L

- U —— — -

== SR ] S——

i
E R EEX R RERRER &R BB DU

i ey |y T

8 gy W L e PO e
MR rigrian) wum Mmi 7 12Eme 10
40 Lot gl BlaMaar sengm el
amgtnd 11 e il B e el Wi
R

Vo | it | N il e G
e st et o ey roitee
W v ey e e e 8
i BT e e P D
avg sy dial b el oF ol ) mony
L% i am Db wd misEe el
l Ll th g1 Ve p—; by b
i kTR (e et e o S e
feny e g oy e P
LT

Tt mmy] oty gl =y iy besyes Harps
S, P @ el o e
ecuont gl @ e Sy s rade ol the rermeery

gy Wimh etk ad
W e T e, g
vt ) e @
i ol ] B . Bl
] e T TR i T
et T R i e oa b L nd
erm W Brmitin e s § sty
v s T ol i P . T
ity bl 16 bt e 158 BPron i amang e
WP T R U e Y el
o ity g el

WS g R g
W v ] st e el Bl e
nl Hay el ey Srtwy Sl o] e e
il O i P P D ey O
i il o gl wg kg SR W PR
il MR Y ML i bt
Ty ol wa A kb e e

Fagern 11 Stutrwicde Pk gty o Sof-Gaseranam

[ T ———
e m — —

E AR EEEEEREE R EERE

s s |y

T T
Ml Pt " K g [§ 1) L1 111 (LB ar: 1.
[y ore— 1| =) us| o] m| e
MrmTe sy L] ] Lid L] i 1
[ [ w| | | im| o
N e e, P wn | um| mm| m| nia| wn
[ a— o | owms | owmi | g | wen | mmw
[ — tim ] im| mm| e ww| aes

oy |



rvnll LA gl 9 N o vy e
Al R fr—ow ! b ]
o 1 Carrmr | ey ot e CFF il 13

B il pung Ly i Sl iy Do
& lgars ETW eyl b

i g ST ] By b T sede
i prigewsn eyt Lo i o e e Ty
iy e ar e L - S

RS pemem bew p prd B o st

vt f Pl T of OF & Coltamn g pard
CICTL R TERIEE P LT e ]
Pl i 50 T il Bt Gty

i il ey gud rebwten !
o i R a6 L [ T
it iy ) Py pugtvin.

T Lo g bt i o [ S

Y ol
i o 1 apilic fe o el 10 G50 TS e
o e ) Pt Al A e

Energy Efficieny mpacts

Caltwed | ser ) Beli ) Skl PR PRCET)
T e e ey b iy Dot
g R v e, Bt ey

§ WAL | W P (AN T T
Vo i el ol i Pty (sl
g ke falmgierh e eataps if Bas (e
by e apapew, )| v ] W
o | § L I e S
e rhara e v -l e
LA SN g T b S
PR A AR s e an e Y
b e A wl lhaallag aer

el SEEE R el et g pa 1
Camter L

Wi e sl B0 § EVERQN Ta

B i ribeta ) PRI = e

i e wrmaLn B i e b e

LT LT sl
1] et M
b Lty e e sl el dmis b
WP R

Wi = Pl aboly gt e
IS S e el e

oty i
P :sondnti] @ T B RS N
wa el Ev e i e Lo g e 1
il i 1T (B A
e 1R R enarng T A S
vyt i e i ] ey b
amptnmir of sl PP el Wi

VP I TRV Pty i Dk S
.y o
iy # gy vl 1 LR -
e il il sl Comad il afiy
by ek nclalt el S SR A
uphd TEsgag ant plan Ul nd e

fary o oy e o -
1L R I s L i e
bty M sl 4 Mt o el S e A
A 5 e T 1 R L
it reierncs il o WP b6 ofivs seaam be
LA ]

i b S papam mpan (100
el M CPUCY myd pceed s | mimmy
Wy ERE Ly T (LU e D
wratasten Lyl nimm g o PRE A T T
i PEE THPN P DR i e a8
riastel W T i e aereed e B!
v g vwng o bari by e To o0
¥ gl Wt b A

e baadng g i N 8 b N
i P e b ) Lo
et gy, o ey e PR
W R LB e ol e el

ey i it el e itiven, B el o
\ites b il i kot g 1 B Rl e 1N
P i o by D WL
gy vty e 1 et S WA
umitel amaE RIS L e T T
wwrr g w TP Asasl bilas e i b
aniigEn @ 1A i M gy eep———
ity At

iyl Pk LAl T P P
| Commyime Cabhmmi b B et et
ot VLIt st 6 ST e s
aa e R R ST N e L
i e i e s, G sl Eeie
i Bm by vt flan el B Tl
il Dy T ey i e e
e e L T

Azt ey b e mpw e o i ol
e R L ]
iatredeg e g by manes o gt s
v s

- e bl DT ol o e
e Lriber sl spphu

= i i e W T Y
R e T RN O e s Ol

- e CPUC Y Sy B i) Py sl

i SR G Sy O T Penliehiy
irnwmmd s e ol cmarim| b
B b A TEE R |
iy sy - bk ek gud s By Y
ARLEEAS & U Sl SaSah [ el well b
veliaind | 1 gl o wigind by Hee i naeng
i g e S e
arzmemied mmp e e

el i Py PR, nad
s, s gy i b P B v

= oot 1 ) v, Wi Mah
xnibyied b s B P g W gTiel in e

Earwy he PR B rw W L
P AT M L TR BT
Vi e ey Py i o
T el e W P i s
Pl gy wtaaed B O el A by
e CFLE O ey d By i Stsly
St VA i Bl Tk A
mdinah gy o CFT RIT Prishtnry i lerd
e A i Sy sl 1 ket e
b P g o ey (et el
cariaE s prasadh o SEF o e e
bl 0 P prmenrd i o [ i
walt g WY e, | e iy L md e
i iy Bl S0 WP Dt 111
Habwtry ol TR anf S P10 i 1 Mg i
s, b st 8 CFP ST e
WA W w b ke cemd it
Ty i T i) siabeas @ 70T
gy wrad

L w amr i e b (S
i L e it G b L R LR
55 50 0 pe L inmpn T 413 dMA BT
AL LI L L S

b Y

i

Cuthomg P Byt vmanc vy wilh it s
s A WE e el
™ [
g g g ] A W e
I B e 1 ek e 18
I [ DO L v s 1L BEE O
4 O o w1 Ll i agias (e mall
gl Uy vt e 1 0 500 B i 11 000
VW comgarsd |6 P niabnitod ramps ol (0000
A B AN i b b . o
e R A g 1
b 1l o el P et
LT e U e e e
el PrEmE e e

i LPEC s Pratn o’ oy i &
Ty s i 1 o
bt [UIT il ot et o i o
by T R i W A gl
PN i by, el P o201 i By

..__;M“m

iR R EEEEEE

Figpam [ Matmasde Comemattnd Comymmptim oy anef Comsarvatom lagarty

A R b
b i e
B I ]
—

Tt s R rE R LR R EORORLN

. e ey |

FRURES § (RH (mana i isss
il e A i W e
el < e o gl o sty
wamd i BT B SRl PR
T viaas ety im) il ol i &
Bl i (e ] THSEE, FAE
A PRl S i P Y ] A i
[smsgd Bapn Mgk ) ey awstngs Lo je
bt Wb s DV N SR B

v bnimLE LT

Ty aawnagEd wd v CE L e

EET o e o O T e b Wi
et e Rty W [ [Py By

- 1 iy
1450 et ¥ gy e e el
o s ot

FEar i Tl P i Sy il e
ki ALt R s b
R R de R SR
o L R e 1 090 R
Pty prowsien  #rdnles g By ey
] R DR b R
i Rt £ 1% e e bt of (bt
s w e a, F e m ey e

L e R -

e S

:-.-n- e ]

ety Ty B b 03] (L
s w0 B 1T
L BT PG R el

] b Be 0T ThA Thee B
Euiel byl md ol ] ably i e e
gl | gty ampes b greetaany

e e 3 b
Sl b PR R e ————
=il anmeeartll &b G L L
EE
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Transportation
Energy Forecasts
and Analysis
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This chapter provides a brief
background and analysis of
transportation energy issues
with an emphasis on challenges
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This chapter summarizes
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CHAPTER 12

Bringing Energy

Innovation to California
Through the Public Interest

Energy Research Program
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This chapter of the 2011 IEPR
provides an overview of the
Public Interest Energy
Research (PIER) Program.

L L T
e ey Gl ey chilbagn’ i nedaecs e b i
catlEme] - i AR REATTIFL P R

el anf ithert Sl mae ap Cofanu | dmrpy waa

Sv e fih [ mann e
et ety shl e AL |

Faran bE s
7 s Tt i om i

Foay B o VR WA WA R e
gl I ey et o Petg e irbmagn
' mak fepa anf lawAly b B omEns S

Imp e e ol e I PRSI S Y
L L R e e e T
it ke bl 4 Tt g Wl v ekl

T it Gy [t P Yt pilid 1] Yol s
L T TS
o armrns el b Pt o) ot | | g 101




g ™ i o Dy Y1) B CC i
1L 2kl et Cbanites o
ol i) ipng T Emowni 1 CF e
DI gl T e S o 0 0N P
s T D) 1l e
iy AT ] e
grans w m s L RBE] ) Kkl B
o Pl [ 00 proaoiding ™ Thy i sy Comme
b T el by
et i Wiy i g, e il
et 1T e e, te
o [ WS e 0 AR drrenern b
tbme e <  EEEVERT  EE s]
el ol Rty

PIER Program Makes
a Difference
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This chapter summarizes the
Energy Commission's 2011
Bioenergy Action Plan, pre-
pared for the Bioenergy
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Key Findings and
Recommendations
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This chapter discusses the
mplications of recent events
in Japan for California’s nuclear
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HOME
Geothermal Resources WIND RESOURCES
ANALYSTS
California has the largest geothermal production and technical potential of any state in the Altamont

nation with an Installed gross capacity of 1,870 megawatts (MW) and an estimated technical o P
potential generation capacity of between 4,255 MW and 4,825 MW. Geothermal is a base load i e eanil
resource. Developing currently untapped geothermal resources can contribute significantly to T oranmn
the Renewable Portfolio Standard goals Solano

hermal tion | trated in 7 Known Geothermal R Areas (KGRA) oocnapt
Existing geothermal generation Is conentrated in nown Geothermal Resource Areas
shown below. New technical potential generation capacity is predicted to occur in these and I CRIRE e
other KGRA's. All of Califorina’s KGRA's are listed below the map with their existing estimated ~ Wind Map Viewar
technical potential generating capacity. The exisiting, techincal potential, and predicted Offshore Wind Overview

capacity in 2020 by county is avallable on the potential by county page, Morth Coast
Middle Coast

South Coast

Solar Map Viewer

Potential by County

Solar Profiles by County

S-umnll \Furln'ﬂnn
GEGH-IEHHAL Esuum:[
ANALYSIS

Gaeothermal Map Viewear
_ Potential by County
BIOMASS RESOURCE
ANALYSIS

Potential by County

lel Use by County

EHll-l. HYDROPOWER
RESOURCE ANALYSIS

Potential by County
Runoff Variation
Shﬂlmihw :H_-tl- ﬂhu

COMBINED HEAT .MH
POWER RESOURCE

Geothermal Existing Most Like Predicted Ca ANALYERS
nn::ur;:‘:u County ¢ pacity (MW) c-mm{uhfu] [nmhzgfum Existing Capacity

Potential by C
The Geysers | Sonoma, 1000 1400 1400 T

Salton Sea Imperial 350 1750 1750 Energy Prices
Coso Hot Springs Inya 300 355 300 Transmission Impact
Heber Imperial 100 142 142 ‘::;:'mu 5":;""“
East Mesa Imperial 73.2 148 73.2 i L;'tm i
Mono - Long Valley Mono 40 111 40 2020 Summer by County
Wendel - Amedee Lassen 6.4 8.3 6.4 2020 Spring by County

Glass Mountain - ; 2020 Fall by County
Siskiyou 0 304 175
Medicine Lake Emmn DATA snunus

Morth Brawley
Geothermal Field

East Brawley Imperial

Sulphur Bank Lake
Niland Imperial

Mount Signal Imperial

135 135 .BII!! Hl?
129 129 ABHI.IT l'.'ﬂHﬂCT
43 43

76 42
19 19

Imperial

ooao| o

hitps:/fcalrenewableresource linl gov/geothermal/ 1/2



| South Brawley | Imperial 0 62 i
|
San
Randsburyg Barnandinic 0 48 a
Lake E:;“ ;ﬁ_‘”’”“ Modoc 0 37 0
Calistoga MNapa ¥} 25 o]
Dunes Imperial 0 11 0
Superstition
Mountaln Imperial 0 9.5 a
Glamis Imperial 0 6.4 (1]
Sespe Hot Springs Ventura 1] 5.3 [}
Bodie Mono 0 ] 0
Lake City - Surprise
Valley 2 Modoc 0 0
Tehema
Lassen Plumas’ 1] 0 ]
Saline Valley Inyo 0 0 a
Totals: 1,870 4,825 4,255

Click on a geothermal resource area's name to view It in on a map.
The resource potential figures shown here are based on data described in Geothermal Strategic
Value Apalysis CEC-500-2005-105-50
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Abstract

Cabfoarva M i Largei] goothermal procchon and poiantial of Sy state o th
rution with i sateled gross capscity of 1,870 Megawats (W] ard an
watimated peteniial goneration capacity of 4 732 MW Even thaugh

whecirazity (Jersidubion has deckred & fin pas dacade B eslimated 2 BE2 LW of
pehutalng capacdy tem gecfmimel may e svailakie h“ﬂ‘dwl Cartmm
driwes have ernerged D encourage the devels ni of g

The Cakdinia Legislalun adoghed Se MWMIR‘F‘HLH
federal govemmaent has made a producion lax oedd (PTC} avadabie ta new
ptharmal gacerason lacdites Ceotharmal i @ base load rosourcs, and
threriogag ttetily unlipgd geathenmal tesoutces can contribute signilcarsy
I tha goals of the RPE

Introduction

Cablorma had & Yarmsndous wuppdy of reniemtie resouroes Tat can be
‘hameased to provide cesn snd nakinily replereshing slecvily suppiles la: e
siate Curmently, wmmmmmﬂ
1he ataie's siectrcity mix | Caldomia’s Rerwwabin Portolo Standard (RPS)
asinbhshed in 2002 by Benate BR 1BTE (BBAOTH, Sher, Chapter 518, Statutes of
2002) raqueres eleciricity providess o procuns al least ene parcsn of the

uppian rom renewable nesowces 0 as 1o acheye & Teanty palcant
renmwvable mis by na leter han J01T, Mote recantly, the Califormea Ensngy
Commission. e Caliomia Publec Uiless Commessian acd tha Calfornia Pover
Barthorily approved the &-FWqum“um
panten| larget date 10 3010,

T purpose of thes whide paper is 10 provida satmatey of the geofpmmal
reasurTes lacated within Cabfomia and polentially avalatis for L in mesting
£ FEPS and EAP goals. EdSmates e provided on the “lechnical” potential {i.a.,
wnconsiraned by eiEs oF ntal This infarmation
wﬁh-ﬂmﬂwummmahm
Besources Developmesd Report of 2003 *

Short History Of Geothermal Developmaent In California

Currenty, Cadfomia s pesthanmal gandrating capscty s approomately 1 8§70
WY from both dry steam and bgaid dominated rescorces [1ee Tab 1) In ihe
siahe, 46 gecthermal power plants are witkely dispersed from north 1D s [see
Figuin 7], Wvln mant developmant nas occuied in Tha Gaywat, ihe Safon Sas
and Coso Known Geomemal Resourcs Amas (KGERA) boil hove conskdenabis
mataled capacy.

G ihve pasi decade, peoiferTral resource use agnated conudeiably and ihe
geathermal indusiry has netrenched. As dustrated in Faguns 1, mstaled o
Hmmmh’mﬂzmm i than, both instalad and
el dis 1 plani relinkmant, snd more importanty,
Mﬂqmmlmuhhmnmmum
Gaysars. This decire, aver 1.300 MW in 1008 al the nad and appensimaluly
B0 MY in J002, s sl saricus ramificartsns Both b the peothermal
COWRMUnIty A% waill 15 snbie povwer sugpiad 1 Cakfamaion 0 the fellewing




Flgpure 1
Calitornia Installed and Oporating Geothermal Capacity”
(1960.2003)
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A Dry Resource-The Gaysers

i e lade 1940', companies such a4 Union O Campany of Callomin (Unseal),
MEwmmmmmHmM
cammarcial developmant of vaper deminated geothacmal sl Tha Geysers. These

mwrnm-mmm:mmmﬂﬂm
alecincal genevabng cagacty and is P cnly dry staem finld (hal & commancially
deusioped in the raton. The Geysars gestharmal liskd reschod masimasm sioam
production of 1, BEE MW in 1588 and foday. The Gaysera rataing a peak
capabuiity of reay 1,000 B
mhmmhmmmunmn efiscty of haarey
Einam withdrawal Sleam [ by in 1he central pan of the resanaoi,
slgamn pressus han SeCknea nen 1 il SO0 Pounts ped Kuars net () n
100 1 hea tham 200 pai, shorisning S wails” wsaiul ife and hastening the noed

X

A quid domenaied g was d in M ier 1578 for &
poasd pEnETElion plant, -nmmnmmmm -hd'l
comunied of o binary appheasn uneng isctulnng os tha secondiny weiking fud
B lurm o 12,4 MW of alecincal power,

b June 1580, Southemn Cablomia Edison {SCE| began oparaling & 10 MW

by Unccal Mowsrver, afer a lew yeaes of cpembion, ECE and Unocal caxsed
B davelapmant of the feld dua 1o comaslon, resarvor uncariainties. and the
ot nabraty brees

i June 1087, Unacal msliabed elecirical power generaten al B Salion Sea
mumiﬂﬂﬂﬂwm I 1582, Unocal added tas addibonal
gEnaraton wnas fof & BEl grows ebscncal genenation of B MW

in lnte 1965, Magma Power Company (Magima) began continsous production
frzen thair frsd 40 MWV powes pland xl the Saion Sea feid WYWithin a coupls years,
Magma added 3 meien pEnETElng unis et broughl thesr 166 1o 145 MY,
bought oul Unocal's and Magma's
wperations al i Safon Sea. Today, ihe enire Sallon Ban leld opsrten
conusls of B poaer plants waih 200 MW capacty
CalEnergy and Caipea C {Caipine) planned in the
mmmmmmwunm“mn
umﬁmmmmmm
bobety. Both praject peenal from ihe Burnau of
Larid Managemant [BLA) bp'nnldh H‘Imﬂ*
T Caiformis Enangy Commeason nwamed Calpms 31, 108 000 in Jurs 2001 13
drill 8 axplonaten well in the Fourmis Hill ares of the Glass Mountan KGRA.
Thlp'upﬂwum'rﬁihdllﬂmm b Calpine encounisred &
Grothanmat al411°F: {Fi at m depth of 6 360
H““M mﬂhﬂuﬂrmﬂmpﬂd per hasst
{hph] stmarm and 105 ket tobsl ma Sow o8 welhesd prestune of 14 pounds
por sguans mich paQgE (paeg) which b insaulficant 1o sty deveiogeng fhe 40 MW
projast in addstion, legal aciion Bgainad this projec! has been filed by the
Emtryunbos Envirgrmenial Law Climic (Eartypaion) ol Btardor ® The status of
Pl B! i§ UnCeEn

im Dciober 2001, Calping sogeered all of CaEneigy's masmeats in Glass Mountan

mmpmm-mmmumum
pioyec] wnceriam.

Tor s up wdls Tha 90 curmidative gver (roducton in mansy
nviancen, ke addaional wpply of sieem by new make up wells he proven o be
nwufMicee 10 mEnsn ha ongnal seam ol Alse, many ol ihe steam
developars are encouienng productan nlederence. Thit is, steam iRl wodld
ofirvse be produced Fom an exiwng well o Syarisd 9 a nevw sl

The shaden prosuctan declnn Garmonyu@es Tin iMportance of MCraased wate
INfREHon 10 MERARN MEETVON | Winie vg ressmch is haiping ta
ihrtmrrmiie (he Eest mmiheds for waler mpcton, mitigation efiots such as ihe

offsed
inchide modifcatons 1o planl opedaions fof increasng efMcensy. In sddion, ihe
oider, lesy afficerd powel plants have Deen mispended, and Ligam ind 53

rerwns arvd mone afficet plants. Planl opermon have mutaled new bebines
dasgred o cparat Bt iowel bk inlet preasunes and modiled the dasigs and
eparahions of wxstng kitsnes, condensers. and gan handling syisems for e
load and gyching Thase changes mury sxiend the ke of the resource. bul coma ai
& highar col

Gagtharmal issourtes divalSprnenis Are now PN wilh Mo Chulan 110
before. 19 avesd @ scenario snils o The Geysers. The competton batween
myﬂmﬂpﬁﬂmm-mnm n‘f'lh'.'-nuﬂ
s boen compabidated and sutiion gies have ch X
ﬂwmﬂlm mmummﬂ

quansty,
and b domnaied fash adracion yilens aie e ordy s inilaled keday

Ligguied Dominated Geothermsl Resouwces

Gaathermal sxploration of Bguid domeaied resources in Calfonia began o
1867, whsn both Linocal and Sarion Salt Company deployed smadl, expenmonssl
geathmmal hebaves speratng al the Salton Sae skl Howaver, Srotiams with
ilica acdling and high Lalh conCanirslions preveniad ihe commarcial
devalopmant of the rescoron ihen. In deveiopr'g gud dominated rescuroes
dureg the 1970's, developars had bo cordars the dagres of sk, greater capaal
casts, an advarss iegulaiony clmale, Bid the ielative mﬂlﬂ :

'lm m#ﬂm gy, which i

of lequid Thase denent mm
mmwummwwunumdmx
Tha devalopmen| of v furthar Taci " TS

el tha US Whmimnm-nmmmm
rerouite aniessmant® The USGE
axparding denest in developing ligad d a] n the Bouthwesiam

Figure 2 Known Geothernmal Resource Areas

Soure Caklom Ereigy Commesean



Tablo 1 Location of California Geotharmal Power Planis and

Capacity
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Reysarch (PIER) coniract with Htch Hatchy Water mnd the Power

lfonmin ard Mavada This seofon
mn.nr'!u findinga of GeaihermEx on ihe nesosuce assessmant for
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GaothamEs wted i resulla that e
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Carperatian

Ameng ihe various geotharmal rescurce arean, ihe amousd and gasty of
{mchrical tats s exiramaly vurisble Because of this, & undorm s of regured
OIS CrAena needed b be guanifeed 10 deterrnine commerceal bty tor
BBCH IELOUECE ANSR. memmm “mmmm
wetdm ohlamad o reasniatiy pedatie ansa, ok ¥
and fmiouta Iece ey s

To betier captans T unceriainty of sach resource, menamiam, most Redy and
Pk RS ware uaed dor sach oridencn These vakses witte 1haa usmi in
probabslistc smulabon, based on Mone Carlo random:membar sampling, i@
calcuiate astimated ganaration cagacity based on the accessiile heat in place al
thes re-scsaca neon. Becaune The ginalstah Capacey i Balimalng Based &n
caltuiatmd Rest o place, iheva s no guarsrias el sullcsn) permenkady ey
I alow comirmrelsl producien lof hose iecwces whan itie o no deling has
aaiturted

For tha 52 Caliomia rescwrcn ammas, fhe teial b -

capaciny wan calculated io be spproemately 4,733 MY Thllnl.llﬂilllbm
capacity, minus the rritalled gross capacity of exilng generation, was 1 862
MY, Table 2 reflscts tha autimabid ganaralion capscty for sech restiuros Srea
(Pt by QRORIANNICH SFEA BN Cointy

Daspie fhe sheam produchon deding menbonod sared. Thae Gapsers hins

400 M af ganaralion eapacily svadsbis Tha tolal praven
resaryer al The Geysers is &0 square miles, a3 determined by e
wabensrye shallow and deep driing n the mgion For this atva, thers is a porton
of approermataly U0 squiss miles. which s never bean Seveenei o
conlruous sinem supply. Lyng bakwsen the dldiin project anea 1o the northwesi
and the nrsnn of undy 58, 7-8 snd 11 b S Eulhea, theds 10 squan milis
eomprines abou 25% of e 4D Squs's e 1008 proven aed In addoon, abow
7 squars miles im ha norihaasism of the Sakd pwithin the preven relenol stea)
remared unispped al the tormer Botlie Bock propec and conliguous aa hh
soulhmait i thade Bee, & of =
33 MW par sguine mile. Theredore, T unsaiiized 1Zlq.-i|'|i|| Mhl&
10 suppist ateoul 400 MW Lnder The gl scansmic condtions

Recent Geothermal Development Trends And Fulure
Direction

Thas $chon feciaen on wends wrently obsenved i ihe geoinormal indusing,
MMIHMM I:'I.r”lﬂﬂ|I ) srwiranmardal |3)
nsthaticnal, -ﬂ«pmm

() reaeurce development ard compietion, () driling. and [} power generaton
lechnology.

Ressunce Exploration

I 2004, tha US0S begen 1o calsgeeze new geoll FBROUICET, in
e Grew Bann of (he wesiom Lnted Stains. This work wl update e exsting
resourcs assesemes complebed in the 1080°. Betsuse of he inhomn difficury
In assasung geothermal polental, i wock i Mok 10 Ba mpanant i further
dafre the poasibilies for new gectheemal developmant

Imitiatwsd an 2000, Gesthermal Ressuics Exploraten and Dafinion (GRED)

PESCRUTCE
u-damu‘rnww- & partion ol the inftial risk aasocisied wen the
aspiorabion ard definten of pedihermal fetcerces, OE provides up sa 50% cam
sharng Tha DOE and its boradones alsa provide ischnicad ovarsgihl and
IEDnADNg

I bl and tnersdu i explaation can ba grouped as lobows:
= Contnue 1o develcp of peophylical suray mathods 10 dantily ko with
the Mot Fpbgil ugnaiees

= idenafy the advantages and entatcns of magng techrologes (8 g |, nha-
md, SAR, ground panetiatng radar) lor esploetion,

+  idenaly natrully ooturning Wacers Tl proveds siormalan on ihe me
ncale of inbecwrd! (1,000 yoars)

= iniegrain reseryoir smuiason wim mathads & predaci the
wapiidtinn dijnasse of Ralds,

= Davelop lechregets 10 lotate wubsuriece fiacase tones.

anmm saithudka smiumalegy 10 Wanily actna
fraciuies. Seumic refection and redraciion lechnigues se now capabile of
pmwminm mspecally m focks wilh the chaabic, non-
ard poorly b tica fypical of gesiharmal reserviin,
mwmmmnmmm-ﬂm and th
dring risk




s sfemant eddneiirs B nedd 10 belter e il wubniartn b e
deniop ischnigues in modify the subsurlace o recover anergy from reservoas
incking ssdfcisnd natural e fod !

peathammal Enginasmd
geothasmal sysiemns (EGE) an ranuonmed gecthermal rescurcad whch Rl
wiiffizenl head but kol adoiuats 1ok matt panmeaksity shifor natunl
resaragr fucks 5 insnspon T heat 1o hmamw The
U & wii an aady lnader n
Aysiema [is the Hot Dry Fiock lﬁﬂ-iﬂ.\hﬂmrfﬂl‘lnﬂ] I:hlhglu
19003, i Japunese program made sgrfican ndvances, while the
cormemunily continues b devalop ther hot iy reck project located i Francs

Prm'llmhllﬂ-llhﬂ ‘] horg s
|rzrease lrsdamental understanding of geottermal fisdds,

*  [Develop mproved undenyiandng o how (o sustain prodsttion fiem
irpiirathermal syutems and snhanced and snginesied gecthernal

e and
o O wraie sools kor dengreng s pradcing The a af
angeeend gecarmal vyshim
RRsErvor LrmAsion M berg wath gecpirysical models |o gusist

savalaping

gaothemral sysiems. Inegrating reseresi senulaices 1o geochermical and
gromedtanical modals will snable fulens design and operation of enginsared
grothemsl vysian

Drilling
Gaolharnal crilng is SMcull becawse rocks ane hard, abrasive, Rcheed, and
iy definiion, hot Formaten Muids sne ofton heghey conenive and unualy
underpraswared (| 0. pofe prEssure (s less than an equivalent codumn of waler)
Thata harsh contditions mean that many of ihe tools used b mdueos oo n ol
mpmmhwﬂn nal Alba, tha neg.

for gecimiral wells fo produce lamge volumes of Busd maans thal gaoturmmal
vt BrE Larger in diameder Ban sguinalent of and gas wel of e same depth
Al of thase fackor drive B cowl of typecal goothermal wills much highar thas o
and gas wells of comparatie dapth

Fof ®a naae tarm, T dirveloprmant of geolhermal diling techaalogy will
10 mdid the fcd vy whemantt

This ey rudurne nnavativn design and apedating techniques for hybnd
Condersers.

& kol 3 -ul I3 adopt monidoring technoiogy from

+  Tha cosls Bnd paricrmance of gecanmal planis is poory
and nol universally indersinod an only & nﬂwumﬂ-ﬁ
e bemmn trall withar e U S for Se lasl decade Tha maked it diificull 1o
CEmpare atarhalivas

Envimrmnlnl Effects From Geothermal Developments

Vihile pastithy I8 idened among (Pe mosl ervironmantally
m"wmm“mmmmﬂmm
Crenr this reiexd swdenl poars, plan peralors ane Bhaly 12 insiall sctivaiod carbon
N SR 10 rEfdk MEtll Bmissons such & merury.

A gty of Aashed sbeam plants in Cabiornia have baen bult in ihe imparial

axtrachon of 2ne. I siice “mmm"m
thal ihese # wakln oparations may reduce the
ampunt of washes gandrated by §55%

dhinharbance
mdhmmmmwﬂmmu Drilary wil
orparats d mondoreg vy 0 mineme T g spe trng
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Bpacilic i he US Natonal Forests. afors ane undeoway 1o beiler defne and
MNMWWMWBHIHMHHM
plans b luasreg ihe fand for geaih production Further, wes bled date

1x

+  High immperatirs alechonca. Baleries, compenents. prindod circud
Boards and mondonng lechnology wilh fikar optca and high lemparsiune
fools wil contimes W be davelopol fod iha harsh geniPacmsd sevsronmien
Thes “sagnand” wall benefd fram comourne de et of
Isatsumaatian lod el angines.

»  [Rock ieducton. C 3 v harve baen masde i cuttir
technatogy, bt and drilaring dynaemecs. ard bil ydreubcs. Kes compatar
wirrsdaton Tachniques and advanced maleria’s are ey o fosted raase
dnvaloprment in 1hil aren,

= [iagreosbcs-whis-driing. The advances in sleciionics. senaan, and detn
maragamen conlsue %o fow inlo e geefomal diifing indasiry
Cemtired improvements in dagnostcs will foster greatar pansfraiion
rades and sharter downtmes

+  Welbore megity, Lom cosdaton fones, Gos:fiow oantol, cemeniing
and well camplettn continus to presant challenges b dnfeds. Imgerved
twin-tmamng sodum wbcals s comant phugs will sas increasan
utiizatian RAD sNurts on iimie peps and reverss cioulation peimary
comaring will fasier rouble fres” deiling and cemersing

Pawer Ganoration Technalogy
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deacorruble trends et el Sie &ff u g Ta
oldiraing
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5. Tha w
mﬁml hw”“mmﬂ
arhance ransler rates with ra additional parashc anergy losses

&3 carbon ahesl whils providing he bensiits of fow inital cost and lang
naryca il

= Many gactheimal siice localions 1and 19 be n aid sreas, Fecelsnaling
Hmﬂuﬂh—flndwnhh-tw Tmm-um

redrieval Tyalams ae being enpl 1o track bease and parmsl apphoators
and requesis.

Because of the vast rstute of mitary g junsdcson, Coupled wen the Federal
mnzhnmm-ummmmu

1 likedy e wil be tion and devel Wl af gecthermal
fesaminces o miilary eds Coupdng the devalopmenl of militany rasources i
the Geothermal Siesm Act provisson will alise for regulaiory o witng
canssderybans for developers

In 2002, e Governar Righad tha Renmvabls Portioho Slendand (RPS) (B0 1078,
mmr.mnmum Thin standard reguines am ST N6 A s
radard 1o ol leaal 1% of sales, wih an aggregale
mdmwzﬂ!? hhmmd!ﬂl the Caldore Eregy
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and Conmervation Finanang Autharty [caled fhe CPA - which i new dehane)
mhmmhﬁmmﬂlﬂﬂldlpm‘ulhwm

d mnargy and prc Spekad in alecincty or natural
mmnpwwmm RIPFR, willi el wrienl
ol achiwing ihe 20% goal by 200"

Economic

Tra Enargy Poliey Act of 1992 cremied o PTC ko produce siscinciy fiom
rarwabls snargy souces. Codded as Becion 45 of Tha indernal Revenus Code
certain renewably facillion Moty wind lechnalogios) quably i 8 prodution
crathl hl wially proredied 15 coniees ped bilowan.hor
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mmmwumﬁmn\:mmm
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B/&/12 Background About Geothermal Energy in Califormia

meCalifornia
ENERGY COMMISSION

Home -#» geothermal -» background

Geothermal energy is produced by the heat of the earth and is often
associated with volcanic and seismically active regions, California,
with its location on the Pacific "Ring of Fire," has 25 known
geothermal resource areas, 14 of which hawe temperatures of 300
degrees Fahrenheit or greater.

Forty-six of California's 58 counties have lower temperature
resources for direct-use geothermal. In fact, the City of San
Bemardino developed the largest geothermal direct-use projects in
North America, heating 37 buildings — including a 15-story high-rise

pipelines. Emironmentally benign fluids are discharged to surface
water channels after heat is used.

When added together, Califomia’s geothermal power plants produce about 4.5 percent of the Califomia's total electricity.

The most developed of the high-temperature resource areas of the state is the Geysers (a photo of a Geysers' power
plant's Unit # 18 is shown to the right).

Located north of San Francisco, the Geysers was first tapped as a gecthermal resource to generate electricity in 1960.
It is one of only two locations in the world where a high-temperature, dry steam is found that can be directly used to tum
turbines and generate electricity (the other being Larderello, Italy).

Other major geothermal locations in the state include the Imperial Valley area east of San Diego and the Coso Hot
Springs area near Bakersfield. It is estimated that the state has a potential of more than 4,000 megawatts of additional
power from geothermal energy, using curmrent technologies.

Additionally, two forms of gecthermal energy — Hot Dry Rock and Magma — have the potential to provide thousands of
megawatts in California. Investigations in Hot Dry Rock were done in the Clear Lake area of Lake County; Magma
research occurred in the Long Valley Caldera of Mono County.

www, energy.ca.gov/geothermal/background htmil 1/1





