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D2~e 4-34 -- It S~C=3 to be i~ylieQ i~ t~e last p~rag~aph that t~e
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sof.3.;ens t:;'e ~~8.Ct 0: ft;..;:tl:.er V9 6ete.tioZ"".i. loss. ?Ul"ther.:Jore, the
caGe is editorially put i~ a oin~~izin; f~3tion. Could it not also
be put tr,;,at "fl.Q.E.E. than 12 ac:!.... es 0:: Jef:L'rey pine, ~ t::'an six acres
of s2.cebrush scrub • ,.,o'!..~ld be &ir.:::c"tly 2.f:?ccted II', 'j;his i:lsta!:ce
is ch2T2cteristic of the recurTent pro-p~oject to~e of the entire
docurne~t, .

'.
Daze 4-l0, 12.st U2.r8.!:!'E'.iJ~ r_OU is it p:....ovoseci. that the ca.:.:; :nu:.
flo1·j 0:7 beD ~h~1"::'2.1 flu.iQ. to reach :':2':::':-.1oth Cl"'ee.l-: code. be rec:.ucee:.'?

P2~C 4-~2t f;rst U2Ta~Y2U~ -- Gra~in5 for p~cs ana ncce3Z Toads C~~

2.1te::." tl:e 12.11G.sca-;:\3 for:J Dare thE..n Ils1i:htly", dep€.:lcinC 01".. slope
2..n6. 18.youtc -

na~e 4-44, last bullet -- EAterior light should be directeQ in~ard

and dOljn-';·J8.r6. t01';ard ,",'01"11.: areas, ehot:..ld be shielded so that no li~ht

shines oUt112.!'d no!' uDllard, 2.nc. should be eoui'::JPed ,lith oDeration2:1
S\'litches so teet lig~t .cay be tl~nBc. off Y]11en- not needed:

Da~e 4-48, bul1e~ at bot~OD o~ na~e -- In the interests of the recuc­
.tion of housinc needs co~zt~uctio~ activity sho~ld also be tine~ so
as not to coincide ~ith ~~~~oth/Ch~~ce co~struction nor PL3S co~­

st~uc~ion i= these p~ojects a~e ~~plemented.

se.vs:-"'s.l g~~~~::.=~:.:.::.:" l=~CI~::'::::'-:S ......-=::-:::,_.:.."' .. '"'-;:: ..~.-;_: ..... _ ..~ :':~C-:;::7 :"c:." -'--;::
a:tee. is .rluchneedec. 2.11C. is a g~~d. ~b~gi~i.!:.:.~: ~-j~:' r:lC:::"= c::;::".:;:::"(:_-.2~-~2:'-:::
study o~ cv~u1ative iBpacts f=o~ all geot~e~~21 proj~cts

together ~ith others, such as the airport e~p~~sion project is
~ge~tly nezced. The study nG8ds to be free of a p~o-develop~ent

"ci2.s, u-'1de::.... 1:h:'ch the t>::.:'e ze:lt brief c.iscussion sufiers, and. -s~oul6.

be tL'1derte-i{en by a co:;,sulta..'1t e:.!ploya6. jointly by the Cour:ty 2..r:.j
the fede~21 ~ove~D2nt 2~~ paid fo~ by all project ~pplic2.nts in the
Long V211ey regio~~~o?o~tio~~te ~o the costs 0= thei~ projects.

Sincerely you=s,

E2.:Llilton Eess
GeotheT~~l Coordi~ator

255 ~"su1i~e ~02.d
Santa ~osa, CA 95401
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Mommoth-PoCiAc
6855 Woshl/)oton Boulevard
Suite 830 -
Commerce. CR 90040

September 10, 19B7
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Mr. Daniel L. Lyster
Director "
Energy Management Department
MONO COUNTY
P. O. Box B060
Mammoth Lakes, California 93546

Subject: Comments on draft Mammoth-Pacific Geothermal
Development Project: units II and III Environmental
Impact Report/Environmental Assessment, JUly 1987

Dear Mr. Lyster:

As the proponent of the above-referenced proposed
development, we hereby take this opportunity to provide adaitional
project info~,ation; update and clarify info=h.ation contained in
:.he c.t>cve-:=e.::Sl"en.::e:: f.:I~3.:~ Er-.vir::,~::,.·~:--·,tc.l ::::-.;~:.::'":. :;n:: :::-'": (l~=-:-:·":":;Il;

a~d ?rovi~e c=-me~~s O~ ~he D~:R a~£~~~::.e~~s ~~~ ~~.~~2s~e~

~i~iSctis~ ~E~~~!

Reference Comments

Page 2-7, Figure 2-2 Well MP 12-32 is incorrectly identified in
the figure as MP 12-~2.

Page 2-23, Figure 2-7 Well MP 12-32 is incorrectly identified in
the figure as MP 12-~2.

The pr.oduction pipeline extending from' the
proposed site to the alternative site is not
shown on the figure; however, it would
parallel the existing plant injection
pipeline route to the MP II & III alternate
sites.

Page 3-17, Par. 4 Reference is made to our considering a
proposal to greatly improve the quality of
such data. Mammoth-Pacific is currently
nearing completion of a comprehensive prog=am
to enhance and upgrade the geothermal
resource monitoring instrumentation of the

a jOln~ venture: PaciFIc Energy Resources Incorporated
MO'T1moth Binary Power Comy-no! " _
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Page 3-21, Par. 3

Page 3-40, Par. 2

operating Mammoth-Pacific geothermal power
plant in order to provide highly accurate and
continuous reservoir data, including
capillary tubes which are being installed to
provide downhole pressure measurement with an
accuracy of ± 0.1 psi. Additional
instrumentation will provide the following·
data: produged fluid temperature at each
well (± 0.2 F); Injected fluid temperature
at each well (± 1.0 psi); and injected fluid
pressure at each well (± 1.0 psi). All data
will be transmitted to an onsite computer for
processing. The upgraded reservoir
monitoring and data acquisition system should
be completely operational by October 1, 1987.
It is our intention to provide similar
instrumentation for MP-II, MP-III, and the
Long Valley Hydrological Advisory Committee
(

f1 LVHAV", formerly Long Valley Technical
Advisory committee) monitoring well which
will greatly improve the degree of accuracy
and over~ll quality of reservoir data
obtained from power plant operations at Casa
Diablo.

silencers have been re-installed on the
expander exhausts of the operating plant,
resul-:.ing in a q:-'-~-:;Y --7.'':::8:5:. ·-~ll

level r:::-om -:':-.2 p: .'_ ~ .. _ ::'':'~::~:. _ ;:::::...:;-.:;.
level ~eccr~~d &~ J.5 ~_~~ ~is~~=.:.2 is
approximately 40 dBA. The noise level
adjacent to the plant along Hot springs Road
(old Highway 395) has been reduced from an
average of approximately 80 dBa without the
silencers to 69 dBA with silencers and other
noise reduction equipment installed on both
units.

A report titled Biological Assessment of
Prooosed Geothermal Enerav Develooment in
Casa Diablo Hot Sprinas Area on the Owens Tui
Club (Gila bicolor snyderil and Hot Creek
Headsorinas Refuaia, August 1987, has been
submitted for review by the U. S. Fish and
Wildlife Service in conformance with
Section 7 of the Endangered Species Act. The
submitted report can be fairly and succinctly
summarized by stating that the proposed
development will have no significant impact
on the Tui Chub.

88



(

Page 4-27, Par. 2

Page 4-33, Par. 1

Page 4-34, Par. 1

Page 4-34, Par. 2

The assessment of hydrogen sulfide emissions
during well testing operations assumes the
well will be pumped during the short-term
(2-4 hour) well cleanout period. This
assumption is incorrect and the 2,000 gprn
pumped well flow rate overestimates the
expected hydrogen sulfide emissions. The
proposed operations would allow the wells to
flow naturally without pumping (flow rate
estimated not to exceed 500 gpm) to on-site
tanks. This rate of flow would not result in
emissions in excess of those allowable under
GBUAPCD emission standards (2.5 kg per hour
per well), as conservatively calculated
belm,' :

500 gpm x 3.785 1/gal x 8 mg/l x

kg/l0
6

mg x 60 min/hr = 0.9 kg/hr

The 2,000 gpm flow rate refers to the
estimated pumped flow rate of the wells
during long-term flow testing. The long-term
flow tests would be conducted in a closed
system (page 2-29), and would, therefore, not
release any hydrogen sulfide to the
atmosphere a

sta::E.S iss~'C.t.c.;-~~ J::-: ri::':::-::-'=:~'Y S-:.:-::-~~:: 2:5 2.

colo~~ess, cciorless, ... gas. ho~evcr fc~

the MP II & III project, it is proposed that
an odorant would be added to the hydrocarbon
working fluid, prior to storage and use.

states vacuum truck would collect hydrocarbon
vaoor for potential reuse. ShOUld state
vacuum trucks would be used to collect
non-vaoorized hydrocarbon liquid for
potential reuse or disoosal.

states relief valves and discharge valves
would be ooened to reduce the quantity of
material available for combustion. Should
state these valves would be closed to reduce

states a mercaotan should be added to the
isobutane as an odorizer. However, it has
been demonstrated that mercaptans are not
stable at the temperatures expected in the
geothermal heat exchanger. As such, should
state a temperature-stable odorizer, such as
tetrahydrothiophene should be maintained in
the system.
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Page 4-19, Table 4-3

'.

Page 4-35, Par. 2

Mammoth-Pacific is actively participating in
the LVHAC and has attended all organizational
meetings, including the meeting of August 6,
1987, at which Mammoth-Pacific agreed to
participate in the drilling of a monitoring
well on-the adjoining property. The location
was acceptable to -all' the"experts present.
By being on the far edge of the established
Casa Diablo geothermal reservoir, the
monitoring well will provide-very early
warning of any significant changes taking
place within the reservoir. At the same
meeting, we supported the general area-wide
monitoring program which was proposed by the
members. We believe that such monitoring
will provide important baseline data which
will help greatly in the development of an
area-wide model of geothermal resources and
will enable permitting agencies to quickly
identify changes that are taking place within
the Long Valley Caldera.

We have worked closely with a SUbcommittee of
the Owens Valley Interagency Council
("OVIAC") and representatives of Mono County
on landscaping of the operating plant. We
have al~ays a~reed ~ith a~d cDnt:~~~ to
cD~pletely s;=ee ~i~~r ~:.~ :-~8d _
la:Jds:::z.Fin~, ;:u"'.:. ~<:~.:: '2~'::' -::.:-.:~ -:. "t:-
poin~s should be ac}~no~18dged:

A) The soil in the area is infertile with
low moisture holding capacity which inhibits
rapid plant growth in the relatively short
growing season available.

B) There are natural open areas where
vegetation currently does not grow. These
areas are especially hard to vegetate.

C) The project area is geothermal in
character and there are considerable portions
of the area where the surface or sub-surface
ground temperature is high enough to kill
vegetation. It will not likely be possible
to establish vegetation to grow in these
already denuded areas.

D) Fencing can be used in some, but not all,
locations for effective screening of
pipelines because of terrain.
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Page 4-37, Par. 1

Page 4-38, Par. 4

Page 4-38, Par. 5

Page 4-46, Par. 2

There are a certain number of plants and
trees that will necessarily have to be
removed by reason of selection of the
proposed alternate plant site. We propose,
wherever feasible, to transplant existing
trees to other locations including the
existing plant site so as to improve the
overall landscape. However, it should be
noted that Jeffrey pines are difficUlt to
transplant successfully, and it may be more
practical to plant seedlings.

states the pipeline from wells MP 12-32 and
MP 12A-32 should be moved approximately 50
feet north to avoid the botanically sensitive
area to the west of the proposed power plant
site. However, the pipeline route proposed
would actually follow the operating plant
pipeline along an existing access road and
would not impact the botanically sensitive
area identified in the Draft EIR/EA.
Further, moving the pipeline 50 feet north
would increase the visibility of the pipeline
along the bluff north of the existing MP
Unit I power plant.

The Draft EIR/EA suggests the applica~t cdcpt
"=:s~ly ;:-i-::';2.~i8:" ... ~2.': ,:~ __'~ -=- . '_":"'- :'_: .. ::·~3 c:-:.
c.eer IiiiS::c..-::io~ ,:;.·:-:i.:::1 (:~'2 '":'~·.~:-C'.::·:-.::.._·':'.Z(::::' i:-:
)<.ppendix C 'to t.h i: Q.ocun,e;·,~ -:'0 b~ I· '':2: i v ic.:" 0:

even under a "worst case" scenario.
Therefore, the mitigation measures appear
unjustifiable.

The Draft EIR/EA suggests the applicant
consider acquisition of mule deer winter
range habitat as a mitigation measure. This
appears unjustifiable because: (1) the
project does not specifically impact mule
deer winter range habitat: and (2) the
project is not expected to significantly
impact mule deer.

Based on further review, we agree with the
recommendation of others to relocate the
proposed plants about 400 feet east
(alternate power plant site) of the initially
proposed site in order to take advantage of
the screening effect which would be provided
by existing mature trees. We have also
decided to reduce the visual impact of the
existing plant by putting redwood slats in
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Page 4-52

?age 5-10, Par. 3

all of the chain link fence around the plant
as well as all existing and proposed well
sites that would be visible from public roads
in the area.

It is suggested that the proposed plants,
MP7I1 ~nd MP-III, will generate costs that
are greater than the funds that will be
received by the county and special fees
should be charged to cover costs for services
provided. On Page 3-54, section 3.3.2.4.
county Fiscal Considerations, it is noted
that the County receives 20% of the
geothermal lease and royalty revenues from
federal lands within its borders. In the
economic impact section (page 4-51), no
mention is made of funds the county will
receive from the geothermal wellfield located
on Federal Lease Number CA-1667A which will
supply MP-III. It is estimated that MP-III
would generate about $100,000 in Federal
County of Origin funds during the first full
year of operation for the County. The
adjoining PLES-I development on Federal Lease
Number CA-11667 would also generate about
$95,000 for the county in County of Origin
funds. Annual property taxes on the M?-II
and ~:?-II! l."e e$~~~~~;~ :.~ :3~~ "1 ?£~-

pi e.:l:: , ;:'lus ::.e.:':-?5 i::-:::', }·:~:-I ~:;:i : __: ~-I c.:"f.::
estili,a::€.'5. at $.500, OJ0w ·":'~.~::;,;.fcl:'.,;.r ·.::::e
proposed plants at Casa Diablo would provide
over $1.3 million annually in revenue to the
County. Given these funds, the total
development at Casa Diablo could generate
approximately 10% of the County's operating
income. Using the County labor force figure
of 5,559 as shown" on page 3-52, less than 1%
of the County's labor force (i.e., less than
56 people) would be employed at.Casa Diablo.
On this basis, it appears that the proposed
projects would be paying ten times its
proportional share based on employment.
On an income-revenue basis, these proposed
plants appear to be very advantageous to the
County.

The analysis for cumulative impacts from
fugitive emissions of hydrocarbons (see
Table 4-7) is overstated in that two of the
six proposed power plants (Mammoth/Chance
Units I and II) would be located at least two
miles east of the Casa Diablo area and would
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not perceptibly influence the maxi~um

ground-level concentration of hydrocarbon
resulting from fugitive emissions in the Casa
Diablo arsa. As such, they should not be
considered in the single source, PTPLU model,
analysis.

In addition to the above comments, we have asked three
highly qualified independent geothermal resource consultants
with direct experience in the Long Valley Caldera to review the
DEIR and Technical Appendix with regard to all matters relating
to ground water hydrology, reservoir performance, and the agreed
upon monitoring program that will be administered by the LVHAC.
The summary opinions and comments of Cascadia-Pacific, Geothermex,
and the Mesquite Group, are attached as exhibits to this letter.
All of the experts agree that it is extremely unlikely that the
proposed development will affect the Fish Hatchery or Hot Creek, and
that the monitoring program developed by the LVHAC will detect any
potential thermal reservoir changes well in advance of them becoming
a significant problem to either the Fish Hatchery or Hot Creek.

Thank you for the opportunity to comment on the Draft
Environmental Impact Report/Environmental Assessment for the
MP-II and MP-III project. Please feel free to contact our
office if we can further clarify any aspect of the proposej project.

Sincerely,

DCL:rj
Enclosures

93



Cascaoia Pacific C01foratiol1
GEOLOGY • GEOCHEMISTRY • ENGINEERING

3385 APOSTAL ROAD
ESCONDIDO. CA 92025

619·489·0969

1000 E. WALNUT. STE.
PASADENA, CA 9nOt

818·795·3214

Re: Comments in response to "Draft Joint Environmental Impact
Report and Environmental Assessment" for MP II and MP III
GeothermaL.. Development Projects with Discussion of Specific
Mitigation Measures.

Summary

1. "Expansion of the geothermal energy development at Casa
Diablo will require increases in fluid production and
injection equal to 2-4 times the current use.

2•. The performance of the existing producing wells at Casa
Diablo coupled with available geologic information
indicates that, the expansion of production/injection
would have no effect on the Fish Hatchery or other
features.

3. The proposed monitoring well located to the east of the
project would provide an "early warning" of any
potential temperature or flow disruption that could
interfere with the Fish Hatchery or other features
which would allow time for mitigating measures 'to be
put in place.

The purpose of this discussion is threefold: (1) To review
the referenced EIR/EA and present comments on the content and
adequacy of the hydrologic and geologic portions of the report
particularly as it relates to the impact of expanded geothermal
development at Casa Diablo on certain surface geothermal
features, (2) To evaluate and comment on the impact mitigation
measures proposed in the report, by the developer, and by the
Long Valley Hydrologic Honitoring Program (LVRAC), and (3) To
present the conclusions and recommendations of Cascadia Pacific
Corporation regarding the report and proposed mitigation
measures. The discussion is limited in scope to the information
contained in the referenced report and in documents prepared by
or for the LVHAC and does not present technical information from
other sources except by reference. Finally, the discussion,
comments, and conclusions presented herein are considered to
apply to PLES I as well as both MP II and MP III.

Conclusions and Comments

The sections of the referenced report which deal, in general
terms, with the hydrology, geology and related matters present a
discussion of the possible impact of expanded geothermal
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development at Casa Diablo on surface and sub-surface geothermal
features in both the immediate area and at the other major
features such as the Fish Hatchery and Hot Creek that are located
3 to 5 miles from the site of the project(s). In summary the
report concludes that:

I

I
1. Expansion of the Casa Diablo development beyond the

existing geothermal production and electric power
generating facilities will require a substantial
increase in fluid withdrawals from the geothermal
reservoir(s) at Casa Diablo.

b.

J/
1

2. ~ll produced fluid would have to be injected into sub­
surface zones that are permeable and not in
communication with the producing intervals.

3. The nature and extent of the reservoir are not yet
clearly defined and at least two geologic models can be
described and supported with existing data.

a. A Lateral Flow model which envisions direct
communication of geothermal fluid flowing from
Casa Diablo toward the Fish Hatchery, Hot Creek,
and other features to the east.

A' Fracture Flow model which proposes that
geothermal fluid flows upward in faults and
fractures which occur throughout the study· area
a~d that each :eult/fracture syste~ is inc~~~~~~~~

of tne others so 't.~.:.':. ~l·~f:::~ ::.::-- _.~.-.=::.:.

\
4.

feature such as the Fish Hatchery.

Reservoir analysis employing a very basic model and
several limiting assumptions and using the Lateral Flow
concept indicates that (a) the pressure drawdown
effects due to increased Casa Diablo production, which
could eventually cause reductions in flow at other
geothermal sites, can be expected to be minimal if all
produced fluid is re-injected and (b) that injection of
cooler waste water at Casa Diablo will not produce
either thermal or water quality interference'at the
Fish Hatchery or Hot Creek for at least 50 to 100
years, if ever.

5. If the Lateral Flow model is correct early warning of
pressure/temperature reductions due to production at
Casa Diablo could be obtained by the maintenance of a
fully instrumented monitor well located to the east of,
but reasonably close to, the project area.

It is the conclusion of this firm that despite a generally
simplistic approach to geology and reservoir characterization and
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certain fundamental limits in the analysis, the EIR/EA Hydrology
report presents a reasonable and generally correct assessment of
the risks posed to other geothermal features by expanded
development. Years of study, research, and field experience on
the Casa Diablo area lead this firm to conclude that
communication and potential detrimental effects are extremely
unlikely and that such effects would require many years to become
.manifest. It is further concluded that the use of a monitoring
well provides a reasonable "insurance policy" against detrimental

'communication by allowing changes in pressure and/or temperature
caused by production and/or injection to be noted and monitored
near the project site long before features to the east would be
affected •.

Finally, it has been the long held opinion of this firm
based on~extensive research and reservoir evaluation that there
is no proximate connection between Casa Diablo and the major
features such as the Fish Hatchery. Production and injection of
geothermal fluids at Casa Diablo will have no effect on
geothermal features located outside the project area.

DISCUSSION

A resolution of the concerns regarding possible
pressure/temperature degradation at the Fish Hatchery, Bot Creek
and other sites due to geothermal production and/or injection at
Casa Diablo depends, to a large extent, on the choice' of a
geologic/reservoir model for Casa Diablo. The large body of
geologic, geophysical, and reservoir engineering analysis
indicates that the Lateral Flow model is not correct and that the
Fault/Fracture Flow model applies to Casa Diablo as it does to
most geothermal systems. This model was developed by Cascadia
Pacific in 1980-81 and has been reinforced and substantiated by
subsequent development, well testing, and production at Casa
Diablo.

In the Fault/Fracture flow model geothermal fluid flows
upward from deep in the caldera through one or more near vertical
faults which occur on or near the project site and which (may)
penetrate the surface. Over time the seismic activity along the
faults helps to create and maintain open (permeable) frac..tured
zones in the hard, brittle rocks that occur at depth in the Casa
Diablo area. These fractured zones are of limited aerial extent
and provide very little fluid storage. Wells drilled into the
fracture zones and/or faults (such as the existing MBP wells) can
produce large volumes of high temperature fluids with virtually
no pressure drawdown because they are recharged by fluid flow
from very large hot fluid sources much deeper in the caldera.

Because of the fluid flow along faults and the limited
extent of the fractured zone "reservoirs" there is virtually no
communication between one surface site and another. The only
connection is through the deep reservoi [( s) that feed the f aul t
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flow systems. Since total production is very small compared to
the recharged reservoir volume, any pressure/temperature effects
upon the source reservoir are insignificant and consequently are
not transmitted to other near surface features.

If this model is correct, and the production history of the
MBP wells indicate that it is, then development of Casa Diablo
will have no adverse effect on any other feature.

If the Fault/Fracture Flow model is partially or wholly
incorrect, which is contrary to geologic evidence and well
test/production data, and the Lateral Flow model is found to
apply, the '. reservoir analysis presented in the report indicates
that pressure/temperature interference between Casa Diablo, the
Fish Hatchery and/or Hot Creek would require 100-150 years under
the worst case. Other assumptions could shorten or lengthen the
time required but the analysis reasonably supports the premise
that the project would have to run for 3-5 times the planned

: economic life before interference would occur. In any event, the
proposed monitor well is a correct and responsible means to
control the interference risk and allow sufficient warning so
that further mitigating measures can be taken to prevent adverse
interference. While any pressure/temperature degradation will
be noted first in the project wells the monitor well will signal
the expansion of'degradation effects beyond the project area and
will do so long before such effects could reach other features.

It is this firm's conclusion that the monitor well will be
unnecessary but is a reasonably priced "insurance policy." Of
course, no system of monitor wells or other measures will be able
to anticipate the natural degradation of flow or temperature at
the Fish Hatchery or Eot Creek. '
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SUITE 201
5221 CENTRAL AVENUE
RICHMON::;!. CALIFORNIA 9480.::.·58:Geotherm Ex, Inc.

(415) 527,9876
C4.B:..E A,DO~ESS GEC1HE';,MEX
iELE:-; 709'52 SiEAV uD
FAX (l~5) S2i·B16::

:'I
'---:-::==--------------------------
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DISCUSSION AND COMMENTS
-~ ." -.- -."

The long Valley thermal system is of great interest both
scientifically and economically, and has received increasing study by
industry and public agencies in recent years. However, the size of the
thermal system, its main centers of upwelling' and outflow, and the
amount and direction of thermal flow in the subsurface are still
uncertain, despite this recent inter'est. The available evidence is
ambiguous, and in some cases is contradictory. There is a general
agreement that a system of monitoring should be instituted, to help
resolve some or all of these uncertainties.

f

A compr~hensive basinwide monitoring program probably would
include meteorological data collection, stream gauging, and calculation
of a basinwide water balance, as well as measurement of temperature,
flow rate and chemical parameters in selected thermal and cool springs,
plus the collection of these same parameters along with pressure data
from geothermal and cool-water wells. Numerical simulation of the
hydrologic system and the geothermal aquifers would be necessary. Such
a program might require two or three years of data collection and
analysis before comprehensive answers would become available.

However, much of the interest in th~ long Valley thermal system
is focused on the area extending from Cas a Diablo to the Hot Creek
Gorge. Because of this, it is possible to design a monitoring program
that focuses directly on the issues specific to that region. One
specific question, with two conditional corollary issues, would be
addressed by such a monitoring program: Is there a direct hydrological
connection between the Casa Diablo thermal area and springs supplying
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(415) 527·9875
CABLE ADDRESS Ge.CTr-iEClM(X
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Geotherm Ex. Inc.

September 8, 19B7

RECEIVED

SEP-91987
sUITM'.oH. CLINToN
5221 CENTRAL AVENUE
RICHMOND. CALIFORNIA 94S0<-5
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Mr. Michael A. Clinton
Director and General Manager
- Geothermal
Pacific Lighting Energy Systems
5055 East Washington Boulevard
Commerce, CA 90040

Dear Mr. Clinton:

COMMENTS IN RESPONSE TO THE DRAFT ENVIRONMENTAL
IMPACT REPORTS ON MAMMOTH PACIFIC UNITS II AND III

JAMES B. KOENIG,
PRESIDENT, GEOTHERMEX, INC.

SUMMARY STATEMENT

Numerical analysis of well-production data by GeothermEx, Inc.
in 19B6 showed no discernible presure drawdown in the thermal aquifer
supplying the Mammoth Pacific I power plant. Before any pressure or
temperature effect would be observed at the Fish Hatchery or at Hot
Creek Gorge pressure drawdown would be experienced at the Casa Diablo
wells. The analysis of temperature-gradient and geochemical data also
performed by GeothermEx in suppcrt of the production data analysis
suggests that the power plant capacity can be expanded as proposed by
Mammoth Pacific. Monitoring of pressure trends is recommended,
supported by suitable data analysis.
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both the Fish Hatchery and the Hot Creek Gorge? As a first conditional
corollary to this question, if there is a direct hydrological
connection, how much withdrawal of thermal water can be sustained
without there being noticeable effects at the Fish Hatchery and Hot
Creek Gor,ge? As a second conditional corollary, .if effects of
production become noticeable over time at the Fish Hatchery and/or the
Hot Creek Gorge, what actions can be taken to mitigate such effects
without curtailing the commercial production of geothermal energy?

"

J

~

i

I

GeothermEx has performed the only numerical analysis of 'all
production data for wells presently supplying Mammoth Pacific power
plant 1. This analysis, completed in mid-1986, showed that at the
current rate of ,production there is no discernable pressure drawdown in
the aquifer supplying the power plant. It appears to be possible to
expand the capacity of the power plant significantly without causing
measurable drawdown at the Cas a Diablo site. Therefore, even if there
is direct communication between the Casa Diablo thermal aquifer and the
springs supplying the Fish Hatchery or Hot Creek Gorge, there is no
evidence that pressure drawdown would be experienced at the Fish
Hatchery. Indeed, based on highly idealized models of the hydrologic
system performed as part of the Draft Environmental Impact Report on
Mam;;Joth Pacific #II and #III prepared for the County of Mono, it was
concluded.that despite the relative lack of data it was unlikely that
there would be any pressure or temperature effect at the Fish Hatchery
as a result of additional production at Casa Diablo.

With regard to temperature effects at the Fish Hatchery
springs, it has been postulated that a drop of as much as 2' to 3'F

might ultimately be the result if the thermal component of the spring
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water was cut off. There has been extensive speculation regarding the
source of this thermal-water"compo'nent relative to the Cas a Diablo
thermal area. However, althougn nothing is proven regarding any
possible connection between thes'e areas at depth, there isone important
conclusion regarding the possible temperature effects of further
development of the geothermal resource at Casa Diablo by Mammoth
Pacific: the geothermal fluid is to be reinjected into the aquifer
system from which it is withdrawn, and the temperature of injection
(160'F) is significantly higher than the temperature of the Fish
Hatchery springs (average about 55'F).Therefore, there is unlikely to
be any marked temperature degradation of the Fish Hatchery springs
unless there is both: (a) a direct hydrologic connection between the
Fish Hatchery ancl Casa Diablo; and (b) a severe pressure decline over a
period of years at Casa Diablo.

As mentioned above, GeothermEx's 1986 analysis of well-test
data and matching of well-production data at Cas a Diablo indicates that
the commercial generation of electric power can be expanded
significantly with no pressure drawdown effect at Cas a Diablo. This
finding tends to obviate the question of hydrologic connection at depth
between the two areas.

It is recognized that there will be a need for close monitoring
of production wells and those wells to be drilled in connection with
expansion of the Cas a Diablo power project, in order to identify
pressure trends with time as the project is expanded. Data from well
tests and production monitoring can be analyzed most rigorously by
numerical simulation monitoring, in which the results of mathematical
simulation are matched with the entire production history. This
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matching allows the reservoir engineers to forecast future well
behavior, including any pressure or temperature declines, with a degree
of confidence not attainable otherwise.
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Work done in 1985 and 1986 by GeothermEx, including an analysis
of temperature distributions in the subsurface, and a comprehensive
assessment of the chemistry and isotopy of cool and thermal waters of
Long Valley, has suggested the following: there is a general flow of
thermal waters from Wto E or SW to NE in the Cas a Diablo area; there
are multiple subsurface flow paths for the thermal waters; there have
been varying degrees of mixing with cool waters, along with conductive
cooling and degassing en route to surface discharge points; and the,
parent source water has not yet been identified by drilling. Given this
picture, plus the results of GeothermEx's 1986 analysis of production
data at Casa Diablo, it appears very reasonable to allow continued
development of geothermal power at Cas a Diablo.

Sincerely,

~~~
~ames B. Koenig I
",resident I

JBK:mjm
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Mesquite Group, Inc.
P. O. Box 1283

136 W. Whiling Avenue
Fullerlon. California 92632

(714) 738·8224

C~rnme~ts Re£:rdin£ the ~raft Environmen~al Impact Rer,c,rt
Mamm0th-Pacific Geothermal Development PToi~ct:Unit5 II and III

(July 1987, for the County of Mono
by ESA and Ber~eley Group, Inc.)

Summarv

Pursu"ant to the request of Mamme,th-Pacific, Mesquite Group,
Inc. (Mesquite) has reviewed the July 1987 Draft Environmental
Impact Report fDEIR) concerning the proposed Mammoth-Pacific
Geothermal Development Project: Units II and III. While there
are Eom~ minQr differences of opinion, Mesquite believes the
overall document t~ be adequate: Additional discussion appears
to be warranted, hDwever, with respect to four aspects of the
Project. Mesquite's comments in this regard may b= summarized as
follows:

1. The "upwelling/fra'cture" model for the Long Vel ley hydro­
thermal systems better fits the known geDlogy, temperature
End cherni~try data than does the historically ac~epted

"lateral flcJ1-J" model. As a cc,ns-equencE:. Mesquite: believes
that there is no shallow lateral connection between th€ C2sa
Di~blo geothermal reservoir and the hydrothermal systems at
the Hot Creek Fish Hatchery and Hot Cree~ Gorge.

I
I

2. Even if a Eh~llow lateral flow connection is assumed to
exist, Berkeley Group's numerical modeling indicates that
the impact of Case Diablo development on the fish hatchery
and Hot Creek thermal springs would be n~gligible or non­
existent. In the e>:treme case of significant pressure,
temp~ra~ur~, or chemi5try changes in the Case Diablo
reservoir. corrective ac~iQn in ~errns of revis:d well field
roanage~en~ wculd li~el:: be r~quired l~ng be!cre scch chsngea
c~uld propagate as far as the fish hstchery.

3. Eu~s~qu~~~ ~o ~he DEIR ~ri~ing. M2Em~th-Pacific comrni~~ej

d~ring diEcu~Ei0n ~i~h the Long Valley Hydrcl0gic Advisory
Ccrnmi~te~ ~c drill an cbservation ~ell between Cass Diablo
~~d the fish ha~chery. This w~ll is int~nded to pc~~~rst~

the geothermal reservoir and provide very early warn~~g cf
any changes prop2gsting in th~ dirsction of the fish hatch-

,
j

~. ExiE~ing .. M? I well monitoring instrumen~2tion i2 c~rre~~l','

b-:ing uFlgrad-:d. The DEIR states ttJa~ t.he crigin21 ~~p I
inst~urnen~sti0n was in2dequa~e for detec~ing sut·tle ch?nges
in pressure, temperature and r2t~ during the firs~ t~:' years
of opera~icn5. While Mesquite believes it is cle~r ~h2t

there have been no changes, /Mammoth-Pacific is prc!ceedin~

with upgrading the instrumentation in Qrder to elimin~~e a~y

future uncertainty.
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Introduction

The comments below regarding the Draft Environment Impact
Report (DEIR) for the M5rnmoth-Pacific II and III Geotherreal
Project were prepared by Meequite Group. Inc. (He5quit~) in
response to Mammoth-Pacific's request. The main purpoEe cf the5e
comments is to more fully present and document Mesquite's concept
of the "upwelling/fracture" model for the Long Valley hydrc,­
thermal systems and contrast it to the historically accepted
shallow "lateral flow" model.

It is important that the distinction between the models and
their respective supporting data base~ be understood. The
upwelling/fracture model essentially precludes a shallow connec­
tion b~tween the Casa Di~blo Geothermal System and the surface
thermal features of concern to the east (i.e., the Hot Creek Fish
Hatchery warm springs and the thermal springs in Hot Creek
Gorge). The lateral flow model, on the other hand, postulates
possible interference with these surface thermal features due to

: the proposed expanded geothermal development. While Mesquite
does not believe a shallow connection between the areas exists,
additional comments are also offered concerning the minimal
impacts believed likely, even if such a connection were to exist
via shallow lateral flow.

An additional area deserving of more discussion concerns the
data monitoring program and planned observation well agreed to in
principle with the Long Valley Hydrologic Advisory Committee
(LVHAC) subsequent to the draft E:R issuance. Mammoth-Pacific
(MP) supports the caldera wide data gathering program proposed by
the LVHAC, as much of the current uncertainty and concern is
believed to stem from a lack of accurate historical data. In
addition to monetary support for the overall monitoring program,
Mammoth-Pacific has committed to an extensive upgrading of the
current data gathering system for the existing MP I operation
and, most importantly, a new observation well locat~d between
Case Diablo and the fish hatchery.

LonE Vall~v Hvd;oth~rmal SYstem Mod~ls

The hydrology section of the. ErR discusses tWD models of the
Long Valley Hydrothermal System. One of these. the "late,sl
flow" mDdel: postulates that hot water rises in the western
portion of the Long Valley Caldera and flows within a conxlning
aquifer eastward to Lake C~owley to form one continuous thermal
system. The second model, the "upwelling/fracture" model,
proposes that thermal fluids rise. along open fractures that
accom?any the major north-northwest trending faults. with
se~arate thermal systems existing within each of the thre~ south­
ern Long Valley grabens (i.e., down-dropped fault blocks).

~

I

The continuous lateral flow ~odel.

proposed in the mid-1970's (Lachenbruch et
primarily on the wideEpread occurrence in
siffiilar shallow hi~h ternper~tuTe zone

which was
aI, 1976),
a numbe::-- e,f
underlain

originally
is based

wells of a
by c,:'oler
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temperatures. A common thermal parent located in the western
portion of the caldera was believed to exist (Figure 1).
Recently obtained temperature data from the Shady Rest Campground
and Union 14-16 wells led Sorey (1987) to propose that the parent
hot water upwells from the basement beneath the western moat
rhyolite to the shallow thermal aquifers. The thermal waters
then migrate in a west~rn direction towards the Union 14-16 well
and in a southeast direction towards th~ Shady Rest arEa and th~

Casa Diablo Geothermal Field. While flowing eastward. the parent
waters cool by boiling, conduction and mixing with fresh, cold
ground waters "(Shevenell et aI, 1987), emerging in the Hot Creek
Fish Hatchery area and at Hot Creel: Gorge. The waters cool
additionally on their continued eastward migration towards Lake
Crowley.

A geologic cross section depicting this model is provided
in Figure 2. It has been modified from Sorey et aI, (1984) by
including the recently acquired thermal data from the Union 44-16
and Shady R~st wells. In this model. meteoric waters provide
cold water recharge to the system by flowing down the ring faults
around the edge of the caldera to the deep, hot basement rock.

oThe parent thermal water (±420 F) then upwells from the basement
along a separate fault system beneath the western moat rhyolite.
A limited portion of this water flows westward towards the Union
44-16 well at two different depths. Upon reaching the shallow
aquifer, defined roughly as the rocks within a few hundred to
1000 feet of the surface, the water migrates eastward and cools° .to ±400 F at Shady Rest. Between Shady Rest and Casa Diablo, the
thermal fluids pass through a major fault and rise again approx­
imately 500 feet while cooling ±SOoF to a resource temperature
of ±3S0 oF. From the Casa Diablo area, the hot water flows
eastward across two additional major faults, cooling to ±270oF
in the fish hatchery area. As the flow continues to the east,
the water cools to approximately 200°F at Hot Creek Gorge and

°160 F near Lake Crowley. Sorey (1985) suggested that a separate
thermal system exists in the eastern portion of the Long Valley
Caldera. Water from this separate system rises in the vicinity
of Lake Crowley and mixes with the thermal waters of the main
Long Valley thermal system.

UDw~llins/Fractur~Model

Geologists and engineers from Mesquite began reviewing the
large amount of detailed data available from Casa Diablo in
early 1986. Instead of having to relate data from wells and
springs miles apart, the seventeen wells at Casa Diablo are
within a few hundred feet of each other, and they present a
unique opportunity for detailed study. Initially, the lateral
flow model was accepted by Mesquite as a basis for development
planning. However, close examination of the Casa Diablo data
revealed numerous features that did not fit the lateral flow
concept. In addition, recently released data from the Chance
Meadow/fish h2~chery area also appears to be difficult to
reconcile 1-.'i"th the lat~2:1 flr:,w model. A review of the complete
Long V21ley che~ical data b2se further highlighted problerr;s with
the model.
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Casa Diablo Data

The seventeen geothermal wells and two deep temperature
observation wells at Cas a Diablo range in depth from a few
hundred feet to 5265 feet. Lithologic (i.e., rock cutting) logs.
electric lc'g~, drilling hiEtories. and pressure and tempeTsture
surveys combined with geologic mapping (Bailey. 1974)_ indicate
th~t the Casa Diablo Geothermal System occurs in the eastern part
of a large graben bounded by two major normal faults and cut by
at least fe,ur interior faults. One of these interi.o.r•. faults is
the active Taylor/Bryant Fault, movement of which during the 1980
earthquake caused significant ground breakage and surface
displacement. This and similar movements in the past are believed
to have fractured the competent roc~s in the vicinity of these
faults. The degree of fracture concentration appears to be
highest near and between closely spaced faults, decreasing with
distance away from the faults. Only the hard, brittle, competent
rhyolite lavas appear to be able to maintain open fractures.

Several geothermal development geologic maps similar to the
Maximum Observed Temperature Map shown in Figure 3 have been
constructed by Mesquite. All of these maps show that the Casa
Diablo Thermal System trends north-northwest and is bounded by
faults on both the west and east. A lobe of maximum temperature
lies along and to the east of the Taylor/Bryant Fault. 'This
maximum temperatgre lobe is open to the south, but quickly cools
to less than 300,F in the north. The MBP-5, Endogenous #2 and
Endogenous #3 wells indicate that temperature dissipates rapidly
to the west of the Taylor/Bryant Fault. In the eastern part of
the field, maximum temperatures decrease from 33SoF to 304°F in a
distance ·of 800 feet. A simple west to east flow of the~rnal

\.Jater canrJ,:,t be accomt:.Idated \-li th such a tem;:,e.rature distribution.

The cross section of Casa Diablo (Figure 4) further illus­
trates the complexity of the thermal system with depth. The nine
wells along the section indicate that the thermal reservoir is
concentrated to the east of the Taylor/Bryant Fault and
disappears rapidly to the west of the fault. East of the main
production aT~a, the reservc,ir thins te, less than 100 feet in the
vicinity cf the Union Marnrn0th #1 ~ell snd then dr0;'s 400 feet
snd thickens neST well !W~2. Betw~en we2ls IW#2 and !~#1. the
.. reser ....;,:,ir .. drc,ps arl 50ji-ci':·D.=.1 lOCO fe.;:t. E.=:st ·:,f well I~·~#l o~

M2g~a Marerncth #1. the reservoir dc'e~ not exis~. A~ain such a
c:,mple:-: telT:p=r-at~re dis"tr i t,t.:"ti ::,n d.:·.:.:; n~,t lend i t::sl f t:.~1 in"'.:.e:-­
pr-etati0n in terms of a Ei~ple west to e~st 12"tsral flow.

The reservoir pressure and water chemistry in the C=e:
Diablo Field also varies somewhat between wells. Within the main
production 2rea, static pressures may be as much as 15 psi
differe~t at s given datum between wells. The chemi~al c~n:~~­

trations of bcron in the thEr~al wa~er ranges from 7.8 ~0 11
mg/l t while the s0dium values vary from 340 to 382 mg/l. ThEse
v?ri5ble pressure and cherr.ical data are fur~her injic=~io~~ 0f 3

complex system. even within the limited C2Ea Diablo area.

M,=~quite

ciated 1 open
Resourc.::, as

now believes that the distribu~i0n of fault 3550­

fractures =ontrols the Cas a Diat,lo Gec,~~er~El

depicted in the schematic cross section (Figure 5).
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These 0r'en fractures are concentrated along and between f2ults
and do not occur everywhere, as would be required in a continuous
lateral flow model. The thermal fluids appear to rise along the
Taylor/Bryant Fault system and along the Eastern Casa Diatlo
Graben boundary fault system. Upon reaching an interval of hard,
competent, highly silicified rhyolite rock which maintains
open fractureE, the thermal fluids migrate away from the u~,warj

tranEmi~ting faults. Between the Taylor/Bryant Fault and an
unnamed fault immediately east, the fractures are highly concen­
trated and this constitutes the main production area. West of
the Taylor/Bryant fault the fractures dissipate quickly. East of
the main production reservoir, fractures dissipate and then again
concentrate along the Eastern Graben Boundary Fault at a greater

"depth.

The shallow geothermal reservoirs in the Casa piablo
and Chance Meadow areas are situated within rhyolite lavas.
These crystalline rocks have very low natural permeability
(i.E.. ability to flow fluids). In addition, the r~~~rv0ir

rocks at Casa Diablo have been highly silicified, reducing
their matrix permeability to essentially zero. However,
drilling cuttings from CaS8 Diablo exhibit quart=/pyrite
veins, euhedral qu~rt= crystals, and qU2rt=-c~rnented breccia

1. Structural and stratigraphic interruptions in the fluid flow
paths - The Hot Creek Fish Hatchery is located within a
separate graben to the east of the Casa Diablo Graben. The
hot springs located on Hot Creek and Little Hot Creek, along
with the Whitmore Hot Springs, occur in still a third graben
situated on the eastern flank of the resurgent dome.
Unnamed horsts (elevated fault blocks) are located between
these three ~rabens. The relative vertical movements along
the normal faults separating these structural blocks
displaces and make discontinuous any horizontal stratigra­
phic units, as illustrated schematically on Figure 6. Thus,
if a common shallow thermal aquifer were to exist, the
thermal waters would have to rise and fall as they crossed
these multiple faults, some of which have displacements of
exceeding 400 feet. Yet one of the main evidences for a
regional aquifer ·cited by So~ey et 21 (1978)~ is a nearly
flat water table. _ The detailed geologic structure of the
area indicates that any such Itflat" and continuous water
table is illusionary and that a multiple. segregated thermal
aquifer with an independent reservoir located in each graben
is more likely. This is also consistent with the obsefva­
tion that the thermal features are always associated with
the grabens and never the horsts, and certainly suggests
that the shallow thermal zones are not continuous across the
horsts.

j
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R~gional Data

The disagreements between observed data in the Casa
area and the lateral flow concept led Mesquite to review
Long Valley data for consistency with the two different

,Geologic, geochemical, and thermal data were examined in
Several additional features were apparent that did not
to a simple lateral flow system. For example:

Diablo
other

models.
detail.
conform
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zones which clearly indicate the presence of open fractures.
For such fracturE perrne~bility to continue uninterrupted
across the entire caldera, a distance of ten miles, in a
nearly flat horizon is inconceivable in the cc'nt~):t c·f ~h~

caldera's geology.

As shown on Figure 7, thermal manifestatiDnz c'c~ur

mostly along the numerous ~nown f~u]is in -tt,e c~]dera ~nd

are not at all 'continuous across it. These faults and their
2lssclciated fractures all'c,w-t-trerma1 'w'&terstc· accumulat.r:: in
shallow reservoirs. Such structural.. control is cle~rly

illustrated in Figure 7 where active and fossil hot E~'rin~E

3~ong with hydr~thermally altered-grQund generallY occur
c,nly '. in alignment along the faults.· the lack c,f thermal
features between the faults suggests that a continue,us
thermal aquifer is not located throughout the caldera.

!

2. Thermal water chemistry ~ncon~istencies·- Analyses of Casa
Diablo geothermal waters are listed in the table below.
Also shown are chemical analyses of fluids from the
Mammoth/Chance #2 geothermal well and a fresh, cold ground
water (Laurel Spring). The concentration of individual ions
at Casa Diablo is generally higher than that in Chance #2.
Sorey (1984) models this chemical difference as being due to
dilution of Casa Diablo type thermal water by a Laurel
Spring type ground water. The averag: mixing percentage of
Casa Diablo' type wat~r required to form Chance #2 typ~ water
by dilution with Laurel Spring water is about 8~ per~en~.

CHEMICAL ANALYSES TABLE
LONG VALLEY GEOTHEP.t1AL AND GROUND WATERS

MONO COUNTY, CALIFORNIA
(Unflashed Samples)

Para­
meter
(mg/l) MBF'-l' MBP-3' MBP-.!;' MBP-S- Chance ~'

Laurel
Spring: :I,

iDS

Ca
Mg
N5.
V
HC(l~

'=:n ..;,
--4
Cl
F

Li

:;:.1 1 ~:

.13 " ":'
3E·2 3SCJ

35 35
3SS 34S
108 112
260 253

11 1C).~

11 10.7
::.7 2.6

~,,' ,..,_.... -'

1.8
.1

340
25

350
110
27C1

:0. =,
11

2.40
6

.1
':::~i.; r)

31
360
110
270
10.5
11
2.7

275
is.l

,; 1
':::;82

29.S
460.7
115.

:1.6
7.8
2.6

1060
1.40

1.'::­
.1

290
20

290
22,

210
C· I
'-' ...
9.1
~.!

192:
50

c .,
-' . -'

L;

81
6 . .4

1 ·;;=·6- 1
~-.

HydrQg~n and oxygen isotope ratios of many c·f ~he

thermal an~ non-thermal waters in the caldera are p10~~ej in
Figure 8 (Farrar e~ a1. 1925). Ground waters p10~ ~ea~ ~te

1 n p
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meteoric water line. ~ith fr~ction~tion c~uEin£ isc,topicallv
heavier precipitation to fall west of Long valiey. Isotop~
values for the thermal waters plot to the right of the
meteoric waterline. This relation results from water/rock
reactions at ~levat~d tem~.el·8tures that ~lreferentially

exchange r0c~ 18 n for water 16rl , without change in hydrogen
isotope values b~~5use of the lack of hydrogen in the r0c~~.

The hydrc'gen an·j c·xygen is·:.,tc.'pl2s (If Lc,ng Volley watt2rs
reflect four groupings. The heavier isotope group con~~ins

Cas a Diablo samples. The second heaviest iso~ope group
corresponds to Hot Creek waters. The third heaviest group
originates from Little Hot Creek waters. The lightest group
is associated with eastern caldera hot springs. Other
investigators have indicated that if the parent geothermal
wate~ is mixed with a Laurel Spring type water, all of the
observed Long Valley thermal water types can be produced.
This proposed mixing would occur along the straight line
drawn in Figure 8. For example, Spring H-II, III could be
a mixture of Laurel Spring (LS) water and Hot Creek water
(HC 1,2,3). Note, however, that Casa Diablo water (MBP-3 &
MBP-1) and Little Hot Creek (LHC-F&T) do not occur on the
mixing line and cannot be generated in the proposed way.
Mesquite believes that lack of a common mixing line and the
distinct grouping indicate that separate hydrothermal
systems exist ~ithin each of these [our areas and, most
significantly,' that each group has its own recharge area.

As noted above, dilution can explain the ionic
chemistry of the Chance #2 type water. However, similarly
accounting for the stable isotope values and the observed
temperatures requires conflicting percentages of dilution.
The hydrogen and oxygen isotope values shown in Figure 8
suggest that a mixture of 43 p~rcent C2sa Diablo well ~at€r

(MBP-2 & 5) with 57 percent Laurel Spring water would be
required to yield the observed stable isotope concentra­
tions of Chance #2 water. Furthermore, the geothermal
reservoir at Casa Diablo has a temperature of 350°F. At
Mammoth/Chance, the reservoir has a subsurface temperature

"of 271-F. A mixture of 73 percent C2sa Diablo ~ate~ a~
r, 0

350-F with 27 perce~t ~ater at 54-F (the temperatu~e o~

Laurel Spring), yields the required temp~rature of 271°F.
Thus~ si~ple dilu~ion do=s net explain the observed che~is­

~ries~ and a common sh2l1c,~ aquifer m~del at Long Valley
do~c:: nc,t cFPS2r to t,,= sUPP='T1:.ed by the cc'lle,:-:iv-2
conEider6tion of th~ ionic ch~mistry, tempera~ure 5nd stable
isotope values. The basic similarity in the ionic chernis~~y

cf Cass Diat'lo and other thermal waters in the caldera may
simply be representative of similar recharge wate~s 2~d

reseTv2ir li~halogy. !n fa:~. it wou2d t'E surprising if all
thermal ~aters in the caldera were nc'~ similar given ~~e

p~esenc~ e,f limited number of J-Gck types and a cc~~~~

~eteoric ~=2h2rge ~ou~c=.

TempEr3~u~e co~plexity S~mi12r teffipe~ature pr0!il~E .-.
many e,f the wells showing a 5h211o~ ~h~rmEl =~n~ u~je~l~i~

by low~r temperatures have been utili=ed as Evidence of
single aquifer ~~=~s~itting h0~ w2te~ 12~er211y fr:m Ca;~

Diablo EEEtwarj to L~}~e Crowley. Fizure 9 sho~s EU:~ 3
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~~mpersture profile from Union M~mmDth 1, the deepest well
ac Casa Diablo. Recent closely spaced drilling in che
Chance Meadow area has revealed that, as at Casa Diablo. ~

continuous. lateral flow aquifer does not appear to exi£~

here ei~her. The Chance #1 well interEects a 271 e'F
geothermal reservoir at approximately 250 feet below the
Eurface. An c,bser\'atic,n well (~-:l located 650 feet EC'uth
of Chance tl measured c·~ly 130~F at =SO feet. Well M-~

. n
£ituat~d 800 f~et Ec,utheast erf Chance #1 recorded c,nly 140-F
at 325 Feet. While half way between Chance #1 and H0c

n
Creek G~rg~ (±200-F), observation Well M-4 has a maximum

otemperature of only 125 F at a depth of 480 feet. A con-
tinuous lateral flow aquifer shc,uld have yielded similar
temperatures at the comparable depth~. iri these wells.

,
The complexity of the regional temperature/depth rela­

tionship within the caldera is illustrated in Figure 10. In
this west to east thermal cross section. the depth to the

o 0
100. 200 and 300 F temperatures has been plotted in eleven
wells and contoured. These temperature contours rise and
fall as the caldera is traversed. A continuous, lateral
flow would have flat or nearly horizontal temperature
contours. The oscillating thermal contours suggest again
that separate thermal systems are segregated by cool areas
without active shallow thermal reservoirs.

In summary. Mesquite believes the data discussed above best
fit an upwelling/fracture model that has several. possibly four.
isolated shallow geothermal systems situated adjacent t~ the
major Long Valley fault systems. As shown on the geologic cross
section (Figure 11), cold recharge water from different locations
outside the caldera migrates downward along the caldera's ring
faults into the basement. In the t'asement. the water is heated
conductively from a magma located beneath the western portion of
the caldera. The maximum temperature the waters obtain is a
function of their distance from the magma. Clearly. waters of
the Casa Diablo system are nearer the magma than are waters of
the Chance MeadOW/fish hatchery area and Hot Spring Gorge
systems. The heated waters upwell towards the surface along the
m=jor faults that interse~t basement rocks. These h~~ fluids may
then migra~e short horizontal distances away from the faul~s

where fractures in competent rocks occur. Note tha~ this
depiction has many features in common with the 1~ter2l flew croES
section discussed initially (Figure 2). The main difference
being that the thermal waters upwell in several separate systems
rather than a single one in the west. In the Eastern pcr~ion Df
Long Valley between Hot Creek and Lal:e Crowley. Mesquite does
recognize that a shallow aquifer is ~ransrnitting thermal wat~rs

laterally. In this area a thick Eection of lacustrine 5e~iments

occurs which has the type of porosity and permeabili~y tha~

allow a regional aquifer to exist.

~inimsl IrnDact ?ot p ntisl

B~rkeley Group, Inc. (BGI) presen~ed 5E\'ETal numerical
modeling results in the DEIR which attempted to quantify the
potential effects of CaS2 Diablo gec,therm~l development on the
surface thermal features of concern. While admittedly b=s~d on
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simplistic models, the results are illustrative of the magnitude
of potential impacts if these areas are truly connected. Even in
the worst case, the predicted pressure changes were only
increases of a few psi (relative to ~200 psi currently at the top
of the Cas a Diablo reservoir). An increase in pressure could
theoretically increase the thermal water flow rate at the fish
hatchery or Hot Creek, but such a relatively small change is
likely that it would almost certainly be masked by the natural
variatic,ns knc,wn to occur. BGlts separate numerical modeling of
the cold temperature front movement away from the injectic,n point
at Casa Diablo (±160oF plant reject w~ter) indicated that even in
the worst case, more that 100 years would be required for the
slightest cooling to reach as far as the fish hatchery.

It should be further emphasized that for any significant
change to propagate away from Casa Diablo, an even bigger change
must be seen in the geothermal field itself. Thus far, after two
years of MP I operations, no change in pressure, temperature or
chemistry has been detected in the field. If a major change were
to occur at some point in the future, it is quite likely that
corrective adjustments in the management of the production/injec­
tion well field would be required before such changes propagated
very far. Economic optimization requires that the resource
supply the MP II and III plants consistently over their 30~ year
lifes. Significant deviations in the resource from design speci­
fications are undesirable and would result in a strong economic
incentive for co.rective action as soon as possible.

Monitoring

Observation Well

Mesquite does not believe that geothermal operations at Casa
Diablo will effect thermal springs at either the Hot Creek Fish
Hatchery or Hot Creek Gorge. However, subject to receiving the
required permits, Mammoth-Pacific has committed to drilling and
monitoring an observation well located between the Casa Diablo
development and the fish hatchery. The main purpose of this
well will be to detect changes in reservoir pressure, tempera­
ture, and/or chemistry which might indicate propagation of such
changes in the direction of the surface thermal springs at the
fish hatchery cnd Hot Creek.

Mammoth-Pacific met with the rest of the LVHAC in early
August and discussed the advantages and disadvantages of the
sites available to drill a Casa Diablo observation well. The
LVHAC recommended locating the well immediately south of the
well field at the 65-32 site (Figure 12). It was recognized that
this location, which is only 1700 feet east of the nearest
production well and only 1400 feet south of the neare5~ injection
\.1e11 , \-,lould ~ Quicklv detect any changes in the Case Diablo
Reservoir. Su~h early w2~ning would give Marnmoth-Pa~ific 2~~lE

opportunity to modify, as necessary, the production/injec~i0n

well field opera~ions in order to cur~ail any pote~ti211y

detriment~l changes propagating to~ards the fish hatchery. In
addition, Col~on Spring is located between the proposed observa­
tion well site ~nd the fish hatchery. This spring provides an
additional bac~-up observa~ion point for confirming changes.

, , ,



although its
relioGle thorJ

historical
the ~ell.

record of fluctuation makes it. less

J
I

I
i,
I

f
I

It WeS also clearly recognized at the August LVHAC m~eting

that changes in the Casa Diablo res~rvDir d~tected t,y reserv(ir
monitcring or the prcpcsed ot·servati0n w~ll would n:'~ ne~~££a~il'.'

mean th5t thel-e I-Jc'uJ.d b~ on intE:-Ts-:ti':'fl t..!:i th ~h-= fiE~1 ;.=:·:r:~:-'·

and H:t Cree}: ~he~m31 s~rings. If the up~~11ing/fr5:tur~ m0j~!

is cc,rr~·.:t.- there is nc, cc·nfI'2,:ticn arJj TI·:·n-= ·:·f th-::- j-=:~:":.-==j

changes would be propagated beyond the graben bounding fault t~

the East. If significant "changes in the reservoir at essa
Diablo continue unarrested, a second observation well east sf the
Cas a Diablo graben, betw~en ColtDn Springs and the fish hatchery,
would probably be required. If this second well confirm~d sign­
ificant changes in a "cc.nnected" thermal aquifer, the LVHAC would
probably recc,mmend measures be undertaken by Mamme,th-Pacific to
mitigate such changes.

At this point Mesquite has designed and documented the
detailed drilling. completion, testing, and monitoring programs

,for Observation Well 65-32 for Mammoth-Pacific. After LVHAC
concurrence, the required permits to drill the well will be
applied for. The well should be drilled and tested this fall,
which would allow a full year of baseline data collection before
the MP II plant begins operation.

As shown on,Figure 12, the 65-32 well site is slightly north
of the old 395 Highway, approximately 800 feet south of the old
395 and 203 Highway intersection. The well will be drilled to a
maximum total depth of 1000 feet (Figure 13), with an option to
stop at a shallower depth if, as expected, an active geothermal
reservoil is penetrated, After installing casing and wellhead
equipment, Mammoth-Pacific ~'lans to flow test the well and
collect samples of the th~rmal waters for chemical analyses.
Following the flow test, the well will be instrumented with a
temperature compensat-ed quartz crystal pressure transducer that
will transmit the reservoir pressure to an automatic recording
computer. This instrumentation w~11 allow continuous observa­
tion of reservoir pressure with an accuracy of ~O.Ol psi.

The currently proposed d5ta collection program consists of"
~e5ervoir pressure rneasurernen~s continuously for o~e year befo~e

and one year after,the start-up of the proposed €>:panEion dev~l­

opment and th~n mcnthly thereafter. Temperature profile surveys
and flowing of the w~ll for reservoir fluid che~istry samples
will be performed immediately after drilling and then semi­
annUally. All the data collected from the obserVation well will
be assembled quarterly and submitted to the LVHAC within one
month f011o~ing the end cf each quarter.

Me£quite believes that the proposed monitoring program will
safely guard the thermal springs at the fish hatchery and HQ~

Creel: from any interference due to Cass Diablo geothermal d~vel­

opment.

Mammoth-Pacific I Instrum~ntation UDgradino

The original well data gathering instrumentation for the
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existing MP I c'p~rationE is currently being Euppl~mentej anj
upgraded. ~hile the original instrurnenta~ion was adequate for
most fi=ld rnancgem~nt purposes, the present desire to detect very
small changes in pressure and temperature requires enhancej
cespc;bilities.

The new pl-e2Eure m~,ni~0ring inEtrum2ntati~n f0~ :~:~

prc,ju~tic,n ~:Ell£ i~ ~~E~~~ial]',' th~ £6rn~ a£ that d~E:rit·~j f:~

the ob2-=r'~'3t.ic'n w'?ll. i.-=:. , continue·us re<:clrding \-:ith a ~'...!2r:::

crystal pre£2ure transducer attached te, a downhole capillary tut·S'
filled with Nitrogenr Wellhead pressures on the injectors ~l11

be measure-oj and recc·rd02d three times each day using a manu:=.2. ,
plug-in type pre£sure transducer with an accuracy of ~1.0 psi.

Rates. (producers and injectors) will' likewise b~ rec0rd~j

manually ihree times each day using a manual, plug-in ty~.e
pressure transducer to measure the pressure differential acro£s
an orifice meter (accuracy ~5 percent). A plug-in type RTD will
be used similarly to measure wellhead temperatures (accuracy
±1.0oF), Samples for chemical analysis will be taken from each
production well on a semi-annual basis.

This upgrading effort should be completed by October 1,
1987, in time for a full year of data before HP II and PLES I are
started up, Eventually the entire data gathering system, except
for chemical sampling, will be fully automated for all the Casa
Diablo wells. Such a comprehensive system will provide good
quality data fbr detection of even small changes in reEource
character long before they become problems.

Don A, Campbell"
Presiderlt
Mesquite Group. Inc.
September 8, 1987
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FIGURE 2
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FIGURE 3

MAXIMUM OBSERVED TEMPERATURE MAP
CASA DIABLO GEOTHERMAL FIELD

MONO COUNTY, CALIFORNIA
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fIGURE 5

UPWELLING / FRACTURE MODEL
SCHEMATIC CROSS SECTION
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FIGURE 7

FAULTS AND THERMAL FEATURES
LONG VALLEY CALDERA, MONO COUNTY, CALIFORNIA
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FIGURE 9

CASA DIABLO GEOTHERMAL FIELD
TEMPERATURE SURVEY. WELL UNION MAMMOTH
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FIGURE 10
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LOCATION:

F1GURE 12

LOCATION MAP

CASA DIABLO OBSERVATION WELL 65-32

MONO COUNTY, CALIFORNIA

Approximately 2950' South and 2150' West of
the NE Corner of Section 32, Township 3 South,
Range 2B East, M.D.B. & M.
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~ELL COMPLETION DRA~ING

CASA DIABLO OBSERVATION ~ELL 65-32

MONO COUNTY, CALIFORNIA
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SUMMARY OF COMMH.rrS AT PUBLIC HEARING BEFORE
MONO COill-.rry PLANNING COMMISSION

SEPTEMBER 14, 1987

1. Frank Stewart, speaking for Hamilton Hess, Sierra Club:. -see Sierra Club letter dated 9.6.87.

2. Robert Brown, California Department of Fish and Game, Bishop.
No-Project Alternative sho·uld be pursued.
EIR should more fully discuss economic value of hatchery to the County.
EIR should fully discuss effects of past spills at Casa Diablo using CDFG
records.
Cite experiences at the Geysers to discuss changes in aquatic fauna.
Discuss spill containment and waste dischaJ ge using the Geysers as a model.
Be more specific about proposed containment

3. Lisa Jaeger, Interested Citizen.
If the geothermal component of water at the hatchery or Hot Creek Gorge
decreases, it should not be the County's responsibility to prove that use of the
resource for power generation has caused the loss. The burden of proof should
rest with the power plant owners and operators to prove that the power plants
are not responsible.
ManUnoth-Pacific should post bond to cover abandonment or any damage to
aqua tic resources.
EIR should discuss economic loss due to degrada tion of visual resources.
EIR should give cost to administer and monitor geothermal projects.
A comprehensive cumulative analysis is needed.

4. Dan Dat>;'son, Mono County Planning Commissioner.
EIR should include summary of unmitigable significant impacts. He listed
visual, hydrothermal resource, and industrialization of Long Valley in that
category.
Put all fluid transmission lines below grade.
Put all power lines underground.
Alternatives are not well developed. Should discuss other alternatives and
alternative mitigation measures.
Discuss mitigation measures used at the Geysers.
EIR should discuss industrialization of Long Valley.

5. Bob Kimball, Mono County Planning Commissioner.
Put pipelines below grade in ditches.
Burden of proof for damage should not rest on the County.

6. Sydney Quinn, Mono County Planning Commissioner.
How many t>isitor days occur at Hot Creek?
There should be much more economic detail, especially about the direct costs
and benefits ot the County.
There should be a definitive discussion of the hydrology.
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Date:

To:

From:

•

LOD£] Volley FiRe PRotectioD DistRict
Rl 1, P. O. Box 1145' Crowley Lake, CA 93546

.September ]6, 1987

Mono County Pl_nning Department

George LUCRS, Chi ef

RE: Fire Protection Requirements for G!otherma] FRci]ities
Producing ElectricR] Power

The Long Valley Fire Protectiun District is governed by the J982
Vniform Fire Code, other nationaJly recognized standards and
certain County and District guidelines. Due to the geographic
areas that are being considered for geothermal use and the sp~c­

ific hazards encountered with this type of facility, the Long
Valley Pire Protection- District is in the process of setting
specific gUidelines for geothermal facilities ~ithin its dis­
trict.

At this time, specific requirements include:

,

A.

B.

Acc~ss/egress to all areas of a facility

Access/egreee shall be an all-~eather driVing surface
capable of supporting the imposed loads of fire apparatus

C. Access/egress shall be kept clear at all times, i.e. sno~

D. Quantities and locations of ~ater supplies, pump statioes,
hydrants and fire .ul,pression appliances shall be deter­
mined by this Department and the desi£n engineer of sr~c­

Hie facilities

E. Aut"omatic safety shut-do"."ns, aJarm systems and back-u:,l
systems

r. Faci 1 i tl es shel I pro'-ide the Lr,n~ I'nJ 1 e\' and ~12..,m('I!:

Lnkes Fi re fJL';lartments \.:j th pre-emergcnry pl ans BIl(! jl'-:-­

i udic ""'a] k-~hrou~hs" of the faci 1 i ty' as requi red

, - "Ihe 1.0ng r(Jlif:y ;lnd :lammnlh Lrlkf'~ f·;r{:'·Pf.">!}~rtm(':-:!.~ ~l"l

:1(' noti:ied 'IT ~ITlY i:npajrment ttl allY p!lu!-:c llf f~rl' ~'r!)­

l ':.' C l j () n n r f' {I::i ~ i hiE' h A 7. a r d ::: I i f!l ITi (' d i ~ l e ] .r

11. i'!jtjf.'Bt:"()n r(.,·,~, ;"!.c. ;lrrJir:-!h]e. :-::.h:llJ pp jr.:pns~d

(Sep nttach~d)

,.-
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MP II & III Draft EIR/EA
Responses to Co~~ents

Attac~~ent I

September 22, 1987

Comment-2 (Page 1, I ,ragraph 2): Discussion is needed fer
assuming complete hydraulic communication between the
injection 2~d production zones because the effects of
injecticn dominate the simulated reservoir performance
calculations. The GeothermEx report (1986) states that
pressure recharge of the production interval is unlikely
because the injection and production zones are separated by
impermeable rhyolite.

Response-2: While it is true that the injection zones at
Casa Diablo are separated from the production zone by 500 to
700 feet of impermeable rhyolite, this interval is
transected by numerous faults which are believed to readily
conduct fluid vertically between zones in response to
pressure gradients.

Co~~ent-3 (Page 1, Paragraph 2 last sentence), The model
results show pressure rises east of Casa Diablo - what
effects would that have on spring flows?

Response-3: ' Theoretically, pressure increases to the east
should increase thermal spring flows. However, the pressure
increases as modelled are small and the degree of spring
response is unknown, but likely to be negligible.

Co~~ent-4 (Page 1, Paragraph 3): Ca~culations of the rate
of propagation of a cold temperature front suggest that the
front could reach the vicinit}' of the nearest production
well (about 650 feet) at Casa Diablo in less than 10 years.

Response-4: In addition to the 650-foot radial advance
modelled, reality would require injected fluids to also rise
500 to 700 feet through mostly hot rock. Furthermore,
density effects (not modelled). would probably result in the
injected water initially flowing downward along the faults
until sufficiently heated by conductive heat transfer from
the rock and mixing to rise along with other upwelling hot
water. Even if breakthrough of cold injected water does
occur, such events are co®~only handled in oil field
waterflooding by appropriate adjustments in injection and/or
production patterns, and should not be a threat to project
longevity.

C092l87l.604 143



........ :: t: L ~ II; tJ l.' r j - • '"'!.-

:\1J ~eothermfll fil(:iljljC'~ !--~laJl np fln;llyi/t:L1 on H r-::l~-11Y-(;I<';('

I)~l~i~ and final rlt'I('rn~jll;ll i,,!; ::hvJJ Ilf' tIl'.' 11.'''·:lll, "r rt>\i~'\·c..:

nile! cg.reements nf Pi....:lrict "~'l':ir!'r1(,ltl~ Ilf'tl'f'f'rl fHc)lity
0\" n e r ;' 0 per <J tor, rl {' "" i g /l ':"' 1~:": i 11 (, ~' ;' oS. t-lll Y nth l' r as.: (-' II C j f' oS i I: I I ! ,,' (> d
and the> Long \'F\l]('1 rill' 1/'l'.C-! i"11 I>r~ ... rlft.

'01 t' ;

c c :

ror re\'if:'\': rell'I" t ". 'lil.-...m,>th/Ch.;)Jtf" :,~,,·t h('rrl;:!J f)"\,, ~­

npmenl Project. section on Fire Pro! !..'r{ inn, lllJy 1 11 ')-;

".

Dan Lyster

LonG Valley Fire Protection District files
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Lonn Volley FiR(~ PRotection Disl:r.<ic:t
RI.l. P. O. Box 11~5 • Crowley Lake, CA 93546

,1'·IENlJ'·IEn TU RESOi.UTH)~: ~O. 82-J

Paragraph 3: The inclusion of Gcotherrr.aJ FnLjljlie~ producinc elcrLrj, !H,'.•'!!l
I.:ithin th~ Long Valley Fire PrnlC:r:tiCJIJ Oi.stricl d{I!::'s r(,~'lf''-::f''l1

a distinct, significant impact til the Dis~rj.cl.

~.. Geotherm,::11 Facilities Drc C$scntinJJy cOTJstructed (,~ 1I':lr­

combustible materials.

B. Imp"cts to the District are directly related to the sL"r"l!~

and use of secondary \,,:orking fluids, such as iso-butLllll'
and iso-pentane. Other impacts '''ould incl ude high tcmf'r,r­
ature, primary fluids "nd "ydrogen sulfide.

Therefore the assessment of Geothermal Facilities based nil
square footage is not applicable. Tn correlate this type "r
assessment, the British Thermal Unit. nr B.I.l!. =",,11 t,e 11"",!.

Example: Iso-pentane

Fire of the average structure produce.s aprroy'jr.1~tE:']Y 3,(":1()
B.T.U.'s p~r square foot per minuLe .

Iso-pentane produces appro,:imaLely ~l .(JOO lJ.T.L'. 's "~r poun,!
~ith a ~cight of 5.17 pounds per ~Hllo,', or apprnxim"tclv
10S,000 B~T.U.'s per gallon, (,r J6 S'II,:,re feet 0f 3'0rO""
structure fire.

In correlating, 36 square feet x .)f) = S](::.~O 1..:01lld be :.h(~

approxir.lC::Ite base" rate for on€' gi1l1c;n l,f iso-p~nt.?lllC'.

Cre(lit for.Reduction to Ea5c RDtC:

A. RedlJr:tion lip !..0 5()'5; l'p;JfJ re\'.ie ....: or !rJ('rltjon. ;"l\'1:1.:'.~p':.

10ca] hr-:;:ords. :md 8(Ce~::

,. RC'riW:1 ~rd) tlf' i..r 2n;~ ':Iurom:ll jt" ~~;lt;t-I:',·...:n, ...i!:·:·: .. ··. ~':".'

1,,~ .. k-IJJl ~;.: .. ~{~: .. ...:. ;~l:J;~ :: .. ~:., ..;......

('. f:r'd'~, t :/'Il IiI.' t· (lr)':"" ~'i ;11 inn.ll".

. ('.:' ,-'. .. ..

I

··.::lijJpi~ I,: ...• " •.. 1 ;J~:::'-: ....
;"::\, l."lliC 1){· !,'.'r ~r:l .• ,:, .. , -.; -I ••
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:\
RESo/.lJTJUH HP. 8!-1--"-'.:.!--

A HI:SOWflO' 01' Tile w~r. VALLi:r FIKr. I'RO'I'ECTJOH
1l1STJ.:1CT DL:CLM:It-;C I:XISTJN:: rAcrl.lTII:S J-1)1-l

FHI: l'wrECTIO' JHhDDIUA"I'E 'nJ I'I:OTI1.'", hoOlT 10"1.
~Tl\iJ:~I'UEi:S ""f'IHOj/f tll'/ rCIITloN

Sllbjc{' 1 :

I I
I

..

\./H£f:£tiS, the illC:]UsJon of Gl'Dthcrmnl FilcilitieJ-: prurlurillg cJcctdr

power within the Long V£lllcr Fire "roret:l iUl1 District duc:> represl..'lll II dis-

.....~IlERr:AS, Geothermal F£lcilitil's nn: l'S5CllliuIJ}' L:onslruetcn nf 000-

combust1ble mutcriols; orlJ

and use of secondar)' working fluids. sLlrh liS i:c;u-hutBne ond iso-pcntullc, other

impacts ,",ould include hi~h tcmperutul'~s, primlll")' fluid.s (llId hydrogen slIlfidt- .

"IlEREF'O.RE, the H5SC5smcnl ur (;l'otllermaJ Fut'ilir.Jcs bused on sqllllrl'

CODta{:l' is ntll applicll!JJtl. Tn l'Ufn.dll!t! 11l1~ Iypc or iJst-lCSsmcnl:, lhe Bririsl1

'fheI".lllal Unit, or a,T.U. s1l311 be used.

Example: lso-pelllU;l'c

I. Fire of the IlVC'rtlSC srrurlure /lrudUl:L'IJ llpl'ru);im'ltcJy 3,OOU 1I.T.U.'s

p'er square fool pl!r minute.

? Iso-pelltelle produces apprOXimill.cl)' 21,000 B.T.U.'s pCI' puuIld, \o'ith

a ..eisht of 5.17 "ouuds pCI' gullofl, or llppr(l:dlllBtely 108,000 D.1 .. '.',!'>

per gnl1on, or 36 square feel of evcru~e structure [ire.

3. In correlating, 36 square feet x .30 • $JO.80, '"'ould be the approxj-

alate Lese rete fur one ~t111on of iso-perltune.

Credit EoI' Reduction to ll.:Jso Rllte:

A. ~cduction up to 50:; Upn," r('\'1c.'\o' tlr JOCDtlOll, rlllpulution, lOCi.l] 11il:'::-

nrtls lint! Cl("f't:!-;!->

S)'':>lt'IIIS I lll.lrm "Yb:leills

feQtures, ~lc.

Example onl)':

\.lith the highest: of items II, H, anti C, Illl Clsscs~cd rnte wOllJ,l be $2.17

2

•

per £~llon iso-pcnLullc,

H6

RECEIVED

'SEP 15 \9B7
r.IONO COUNTY

OFfICE OF ENE,Sr ~AN~GEN[NT
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"
'fhi s Ooar'; her~b)' requesls l/wl tile Honrd of Su!'ervia::on;: of. the

Coun L r uf ~Iono mlll!n Ull olU(>lHllll{'lll to l':\ i:H j llg (Jrtl j IIl1lln' ur tkl'>uJ III inn ili.s-

~pprodns: en)' tentati\,e trflC[ InDp, pElrceJ IIlJap, romHtionfl] use permH. or

phoned unit de"eJopmenl prudl!ln!,; lor liew geolherJnA] hcU::ities ....1thin the

boundaries of the District ullless its dc\'eJopers h<H'e egrccd in ...rHillg -to D

lIleans by ""hien the impilct ceused by the project will be ndcquately mitiglJ[C'd.

This Bonnl llJSO req~l('sts LhUI lilly JWrfllit for dcHlopmclll, Ull"

&Jny u.s~ or I.JUiJJilt/;: I'L'nlliL~ [01 ~C'olhl'rlHnl Lta.:1JiLics, uPllrovcd ·h)' lhe COllllly,

be cunditione'Cl to require !luC"h mitj~;ILirlll.

The Clerk (If tile UOllf11 uf lhe 1.(l1I~ V.lllt.,. Fire Prolectiull I)islrirl

1s directed to trill1smit a ropr of this r(.'solul lUll [orr.h...:itll ttl the: Ovo.d uf

Supe.viso.s of tilt' Count}' or ~IOIlO, And to both tilt' 1'10110 Cnunty PlI'lOnil1g

Department and the Hono County Dulld1ns Dt:pllrtraent.

AlXWI'ElJ by· lll" lOIl(.: VlllJl'Y FirC" PrutcdlClII OislJ"ict flf the Counly

of Hono, Stute of CilliforniiJ, this duy of , J987.

ClIAIUNI\N.
BunnI of Cnl'nmi9s1on~rs

tUlIg Vnllcy Fi.re Prolcl;L!oll Distrit.:l

AlTI::ST:

Secretury, llo£lrd 01 ComnJ.issioncrs
Long Valley fire Protertjoll District

• • • • • « « « ~ • ~ • c « « c « ~ • « • « • « • • • • • « • « « c • « a « «

I.
"

5~{'.rclllr.t (If tilf.' BOilnl of ComllJissioncrs uf

the lollS Yulley r in PrulCl.:tloll J)islriC"L, do hereby cerqry lhnl lilt' fore-going

resolution was r.eg~1A.rly introduced Dud adopted ot 8 rCf:U)Dr llJectins of said

Board, dul)' celled Rod h~ld on tile
.dny of _ 1987 I BIIlI wes

duly passed end adopted by the [o11olo'ling vute, to Iodt:

AYES:

NDSS:

AES£I,'T:

Sccn'lllr ,.
l.bllnl of c.;ollllll::isiuners
fJ111g V,llley rire.' PrurC'niur, Oisl.r1f1

H7


