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I. INTRODUCTION

This document contains summaries of the public commeiHs received on the Draft
Environmental Impact Report (DEIR), prepared for the proposed Mammoth Pacific II and
III Geothermal project, and re'sponses to those comments.-.-.. -..- ~.-.

All substantive comments made at the Draft EIR public hearing before the Planning
Commission, September 14, 1987, and all written comments received during the Draft EIR
public review period from July 20; 1987, through September '14, 1987, are presented herein
by direct quoiati,on, edited to delete repetitive and nonsubstantive material only.

Comments and responses are grouped by subject matter and are arranged by topics
corresponding to the Table of Contents in the DEIR. Each group of comments is followed
by its response. As the subject matter of one topic may' overlap that of other topics, the
reader must occasionally refer to more than one group of Comments and Responses to
review all information on a given subject. Where this occurs, cross references are
·provided.

Some comments do not pertain to physical environmental issues, but responses are
included to provide additional information for use bydecision-makers.

These comments and responses will be incorporated into the Final EIR as a separate
document. Text changes, resulting from comments and responses will also be incorporated
into the Final EIR, as indica ted in the responses.
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II. LIST OF PERSONS COMMENTING

The set of initials given after each commentor is used to identify who made the comment
in Section III, the Comments and Responses. The commentors are listed chronologically.

Frank Stewart and Lisa Jaeger, Private Citizens. Letter to Dan Lyster, Mono County
Energy Management Department. August 18, 1987. (FS and LJ)

Dennis J. O'Bryant, Environmental Program Coordinator, Division of Oil and Gas,
Geothermal Section, Department of Conserva tion. Memo to Dr. Gordon F. Snow and
Mr. Daniel Lyster. August 24, 1987. (CDOG)

Mike Sorey, Research Hydrologist, U.S. Geological Survey. Letter to Dan Lyster.
August 24, 1987. (USGS)

'Pete Bontadelli, Acting Director, Department of Fish and Game, The Resources Agency.
Memo to Project Coordinator, Resources Agency and to Mono County Energy
Management Department. August 26, 1987. (CDFG)

Ellen Hardebeck, Air Pollution Control Officer, Great Basin Unified APCD. Letter to
Mr. Dan Lyster, Mono County, Energy Management Department. August 31,1987.
(GBUAPCD)

Robert L. Therkelson, Chief, Siting and Environmental Division, California Energy
Commission. Letter to Daniel Lyster, Mono County Energy Management
Departmer.t. Septem:;er 3, 19S7. (CEC)

H:1milton Hess, Gec7h€~·rr.2.1 Coorc:::at:J:~ SIerr2 Cl::b. Letter ~o !J;;.;::c:: :'~'Sl-::-, ~'.:;:J'J

County Energy Management Department. September 6, 1987. (SC)

Donald C. Liddell, Mammoth Pacific. Letter to Daniel Lyster, Mono County Energy
Management Department. September 10, 1987. (MP) Enclosures included reports
and comments from Cascadia-Pacific, GeoThermex, and Mesquite Group.

Frank Stewart speaking for Hamilton Hess, Sierra Club. Mono County Planning
Commission, DEIR public hearing comments. September 14, 1986.

Robert Brown, CDFG, Bishop, Mono County Planning Commission'. DEIR public hearing
comments, September 14, 1986. (CDFG)

Lisa Jaeger, private citizen, Mono County Planning Commission. DEIR public hearing
comments, September 14, 1986. (LJ)

Bureau of Land Management and U.S. Forest Service submitted an annotated copy of the
I DEIR at the DEIR public hearing, September 14, 1986. <BLM/USFS)
I.

I
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Dan Dawson, Commissioner, Mono County Planning Commission. DEIR public hearing
comments. September 14, 1986. roD)

Bob Kimball, Commissioner, Mono County Planning Commission. DEIR public hearing
comments. September 14, 1986. (BK)

Sydney Quinn, Commissioner, !'lono County Planning Commission. DEIR public hearing
comments. September14, 1986. (5Ql

George Lucas, Chief, Long Valley Fire Protection District. September 14, 1987.
Memo to·l'lono County Planning Department. (LVFPD)

Bureau of Land Management and U.S. Forest Service comments were provided in an
annotated copy of :he DEIR submitted at the public hearing Septem'oer 14, 1987. It is
not reproduced in this docwnent, but the substantive comments appear in Section III,
Comments and Responses. (BLM/USFS)
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Ill. COMMENTS AND RESPONSES

GENERAL COMMENTS

COMMENT:

Six identical geothermal electrical genera tion units--Mammoth/Chance I & II, Mammoth
Pacific I, II & III and Pacific Lighting Energy Systems I--will be developed in close
proximity to each other and that each unit will produce 12 megawatts (MW) of electricity
with a total power output of 72 MW. The CEC has exclusive permitting authority for all
thermal power plants 50 MW or greater in capacity (Public Resources Code
25000 et seq.). As a multi-unit project, these units may fall within CEC jurisdiction. We
are currently in the process of contacting the developers and gathering information which
will assist us in making a determination on jurisdiction. We are currently in the process of
contacting the developers and ga the ring informa tion which will assist us in making a
determination on jurisdiction. We should be able to resolve this issue within 45 days.
'(CEC)

RESPONSE: The six geothermal plants would not be identical in size or design.
Otherwise, the comment is noted.

COMMEN'T:

The California Environmental Quality Act guidelines (Sect. 15126) require that an EIR
:d,:1tif:J and discuss the significant effects of a p:-oject. The draft ElR/EA does l~t

Cc;·12:.s:€ilt~11 5' :;ifv th~ significa:J:e of advc:-C' in";,e::,:.s i:.:,-::o:;:L ~:;;: <'!::iO:L', .. ::~ ::-::
d:):;~:ncnI doe ¥~g?€.st p05si~lc :rli::ig2~ic:: n-'12cSll:f:'S. i,:: s::G.:;': :::li.(} :':.::s::::s d.e rcsic;'::.l
impact le',:~l c; ... ;;:;f ru:Iigz.~io~"l, c.~~ \.:.-;·li;::~l :nf:..s<.::..:5 2.re Z.CL'::':~~! prLJ~)(;~LC:. (C=.C)

RESPONSE: Section 5.1 of the DEIR lists significant adverse impacts. The
anticipated effect of each mitigation, where it can be determined, is given in
Chapter 4. It is up to Mono County to choose conditions and required mitigations for
the project.

COMMENT:

EIR should include summary of unrnitigable significant impacts. (DD)

RESPONSE: An edited version of the summary table appearing in Chapter 1 of the
DEIR and included here indica tes whether or not an impact is significant.
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En.U.r.vnMM.llS'J~.I.Q.U t1'l.'itLlrnr-'s.t.t
11\! I r; 1It.l on "enur••
(y, !Jl~f!.,~LJ.~~2..e~.11.Ll..f!!I2!llI)

31~n\rle..nt A(t~r

~~p"!"ettl.~_J~!....ulUL1!1l...J..&ill.2!! __.t1Hb..~tlot1__

v,

OftOl0KT. OeolOl:.lc IIl1unh and 90lh

W",l~r Quflll ty lind 1I1droln~T

Thll rr~roft~d project 1. loealad In nn
.rllle of hydrOlhll~ll, atlttrlld rock
.nd th" W.,l1 II1h.a rna, bfll .th,cted hy
u""ll!lbl. Kround.

The propon"d rroJ~ct 1. In a
IlIolo&lc.l1, acllvll ar"e and ••T h~

.rt"ctad by f.ult rupture.

Ttl" proro'''''1') project artie III., be
.ffecled by lIel"~lc Iroundsh.kln&.

Th" propolJlld proJfll:t rur be expo"fll1
to vole.nle IIctivIty.

De~rlld"llon of ••tnr qUlIllty In
"ltlm'loth Cr""k 8nd Hot Cl;'ll'!ek h 11\n11
to occur due to "ro.lon and
lI11dlmllnlatlon Impllcla durin,
conlltructlon.

Accldentnl IIplll" of ~lIoth"rm.l tlulj
temporarIly could 1:'811111 th"
t ..mpet·"lurfl of HllfmIOlh Cr,,,,k and nol
Cr~('k. Thin couLd hI! CIIU,uut by •
" .. II hlowout or by • plJ1~lln. ("UJltur~,

durlnr;. ol'f!r""llon"

A ~~ol~chnl~.l r~J1ort for th_ drill
·Il~. will b~ r~~ulred b, CDOQ prior
t .. lh. I ••uan~ft or • pwnllt.

~Ile major fa~lllll•• awa, from
.. "nom fault lracell. Oell I r;n
r"~llltl~" to with_land rlllult
orf"~t wllhout rallura.

~~v~lop an emerr;en~, aplll
~l'rll.• lnrn~nt rlan prior to
"plll·.llon.

D~_I~n all rtojftct raclllt1a.
til wlthlltllnd lInr l"redlcted hveh
or r;roundfth.kln& (horizontal
srr."lerllltlon of o.~ to 0.61)
"lthout structural rallur~.

r._lllhlL.h emerK~nc, ahutdovn
l"'OCf'lJllre.. In"pecl and rulntaln
rohuldown conlrola r~r;ularl,.

~~h"re alrlctly lo lh. Lahonlan
Ih""lonl,l W.t~r Quality Control
n"llrd (R\oIQCB) zuldtllln... for lh.
11"lTnlolh Creek waterahad.

nl.turb no nor. lhan on.-quarter
.~re of 80Ll before Impl~.nlln&

temporary 8ro.lon control ~a.ur.a.

r.nnlltrucl 811 road. to U.S. ror.at
Onl"vlce (USrs) atandard••

!'l1l11d nev acce•• rOad. followLn&
I,llhldft contoura.

PlockI'Ll••011 for u•• In roV.l­
~tllllion. Rev~latala ualnK n_llve
~1~.Bea. ahruba, .nd tr••••

n_ve det.llftd blowout eontln~fmcr

rlBn. R~~ularlr leal and maln-
1~ln Rutomntlc pump Dhuldovn
·y~t~m. ~dequal~l, nalnlaln
"lntlllnJrl'tlnt: dlk"a .nd calc.hmflnt
""Itlns.< Inntall valv". or Idulcfl
r"t",s at culvflrta und~r not Sprln,
1/'1/11'1 nl1d ~aal" Roul .. 20] to
r'I""\Il~nt hot watlllr n'Jachln& Ha""'Olh
Lr".f:k.

Thill pnlflnllal Impact. of drilltn~

and production can b,. redlJc~d by
propl'lr w"ll alll nit anl1 ",,11 t

co.nlrucllnn dfltfl~ln.d by lhe
~eolheehnlc.1 report.

p.rrflcl. or raull rupture would be
reduced or allrnlnlltfld,

p:rr.cl. or IrollOdllhllklnlt would be
rflducfld or flilminal ..d.

Impacta or a I.r~e eruption ara
•• aflntlall, unmllikabl". P~r­

~~ncy .hutdovn would pr"."nt
h.~.rdou. condilion. durlnr;
rflrlodll when operator. cannot
reach the po~r plant •.

[roo Ion and .edl~ntatlon l~acla

10fQuid be aubelantlally reductld.

T~~reluro arr.cl_ ~ld b.
mlnlml:[tld.

No

00

Mo

00

00

'0
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EnY.1.t:.tlJutlonl.JILCaJ.or.,o.r..t 8.o1oUml'-JI.t..L..a.

Wtttn~ Quality and Ilydrolo&y (cont.) Surtace w~tnr could b~ contaminated by
runoff from 110111'1 thl'lt IIrft conlllmlnPltet!
by It1P1kaKe or t'Iplih of rueh lind olh~r

ch"mlcel cornpoundll ul'J"d on the 1'J1.t1!l.

IThJlllctl'l on lIurfllce lhentllli fellturell
rrUlultlnr; from producllontlnjectlon
flrtH"lIl1oll11 lit th" Jlropolled p("oject "'r~

dtfflcult to predIct. F.Kpertll IIludylnr.
the r;eother"Tll1l1 reservoIr do not litre..,
on how fluids move wHhln the
reeervoir. One model (Upw~l1lnf:,1

Prl'lcture FloW) POl'llullltee that deep
uJlwellln& from l'Iepnrllte eoureell feedn
multiple rellervo I rl'l , 80 thal pumplnt III

CII'''' DlIIblo would hllve no effect on lhoP.
f'l'll'lervolr(lI} III lIot Creflk. thfl second
model (Lateral Plow) prOp0l'Jed a 1I0urce
of r;.eolhermal fluId In the southweuler"
pllrl of the calderlll, wnh fluId
movem"nt lOWI'J['d lht!: t!lulL Caleuhl1on"
dOlle ualnr;. thin modd IndIcate that,
u"lnll; the Information currently
IIvnlleble IIbout rellcrvolr
chllractet"lotlcl'J, there Would rrob.bly
be no effect on rel'lervolr prel'lBUre or
lrmperetur~ bene.lh Hot Greek; howtlver:,
thr.t-e Ie lh~ poulbllHy llHlIt dutl to
lhe l~ck or lrlroMnnllon gbout r~nervolr

chnrtll:ll!!rlollcn. the numerlcRI rnodfllinr.
pr~dlctlonR nre Inoceurnle And therfl
could be nn effect on th'! r,flolhermll:l
r,,"ource at Ilot Cr~ek Ilntchery or 1I0t
Creek Gortp..

InUr.Jlllon Heneurlf!B
JK~Y~U!Lli~"1l.lL1IT!I!.l'.tl.!.l

n"lnlBln Bite and vehIcle.
r"r,lIlnrly,

roll'll"e ntld b,,,"dle rotenttallY
lpl7;nrdoulI: mntlf!rllllie properly.
f flllowlnl;, R\.lQCB requ lr"menta.

lI'wlt " del. lIed trplll eontlnl;,llIncy
rlMI which "hould Includtl:
I) Imml'!dlate remov.l of IIplLled
r1uld by rump trucks for proJler
dlr.Jlonnl;
,,) r:onntrucllon of conte1nment
Illk~1'I with heavy equipment;
)) r'''movel of conlllminated 11011.;
~) Imme~l"te ct"_nup: and
:i) "otlfleatlon of _pproprl"te
I':,h\ic Iltenclea.

P."t~bll"h " pror,rBm of fluld monl­
I,.!'illr. (lIl'!e Tuble ~-J) Includln&
Ilbr .. rvfttlon well Just fl",nt of
Ill' II 6. 111 w'lll fl"ldlJ. UlIlIe
I"',,,'!rvolr m,,"Br,em~nt technlqllt!1I
tr:!ltJOr;eu In productlon/lnje.ctlon)
In I'e.r:ponue to oboervllltionu
mlt\r.ate lmpacta before effecla
n'n,:h lIot Cl·eek.

If nprlnll; flow. or tl!mptlr"turea
~"l r reduced IlIt lIot Crel!k 1Il1tchel""'
or lIot Creek Corte due to HP 11 &
I:r III pOW'll" plant operatlona.
}1"tT:l1lOlh Pllclflc could:
1) llllflJlly hot water by Jlumpln&
r:""thcrmal fluid and dlllllverlnc
II to the hl!ltchflry; snd
"}) r.~IJlPly IOllt flow of hot wateC"
tIl lhn bllthlnt area.

SlClIlflcllnt Afler
).':)(JJect"d Result of Hlt,.1ullon __l1Lt~'!~!~

Sltnlflcant conlamlnatlon of 1I011s or Uo
aurf.clll runoff would be pr:t!vent~d.

/

Honltorln« may lIupply early wllrnln, of Potentl.!ly
effecta on reaflrvolr and mil' help
dialinculllh Impftcle du~ to nlltur.1
clluoea (such 110 t~ctonlc at~.ln lind

a~qBonnl Jlreclpltatlon emount~) from
Imp.cta attrlbutllble to powftr plenl
operatlong,

If ~p.othermal fluid la dellvtlred to Hot
Creek Hltcher" Impaeta lit thtl h"tcher,
would be mltlll;.ted but either pumpln,
would Inc~eea. or InjectIon would
decreaBe. If. well would vP.re
conBtructftd et Hot Cret'!k Gor«e, loat
flow would be ~epl"cl!d. but Icenlc
value and vl.ltor "pp".1 e. It
currenlly existll would not b_ rllatortld.

Nolnt'!: ConnlnH:llon Tl'!rnpornry nolae from conotructlon­
rt'lnt~d lI;ctlvlUt'1'I m"y IIrff'!ct m~nrby

wi1l11if" and occnnloll",l rrcrttllllon",1
lJeP'("'1l of 'HJjoer"l fur°p.lll flrrnn,

u" ... rnllfrI In" dt'!vlcel'J on
CI'II"lructlon e'1ulpml!nt.

NolBe level would be reduc"d on dlllln~l- No
pow"red "'1ulpmenl by up lo 10 dnA,
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Emlr..9nml;Il\' 1.....l;1!.1,~r;.Qr.r. t1Jl!rr.....lw·,',lt..t'!
IH l ir.lI11on HellftUr~.

'p~!;'y-,!d to ~.ES£.!..~l'I1t!..lIct...!l. ~!<I!~t;.\..e_U~'R1..Lgr HIL~£...!.U.9!l
:>I~nlflcllnl Mtp.,·

__ "t".lMJ~J9~_

Aolne: Coonlruellon (eonl.) A lempor-nry Inerflane In trAffic nol"~

alonr;. Shte Roul~ 203 lind Ilot Spdnt"
Road could affect wIldlife lind
pllllllflra-by.

f.~lghllnh vanpool. or ellrpools
tlml limit construction actlvltl~1I

(p.xcrpt drllllnr.) to 1:00 a.llI.
lo 4:00 p.m.

Thla would reduct!' the total numb~r of
trlpft nnd would 111.0 reduce th~ nolne
lflvel. lit ni&ht.

No

Rohle: Drlllln,; Nollie leveln of l' dnA,
f1f1ttmAtell Cot" drlillnr;..
wei h lire plllnned, ellch
lell"l 12 dllyn (Z4 hourll
dt"ll11n~ time.

L fltl lire
A tohl oC 1f,

r.,qulrln~ lit
ptlr dlly) of

IJ!"l II no mor~ thAn anI'! well lit II
1\ t lme. Foliow OSHA. lind GRO 4
t'':!r;utl'lllonB.

Nolftft level. Would not eKc~~d 65 daA at
the leasll! boundllry or 0.5 mUe from lhft
.0urCII!, whichevlI!r 1. furth~r.

No

--J

Noll'1e: Operlltlon

Air Qu~llly: Conl'llruellon

AIr Quailly: Drll11n,; lind Te"tln~

Air Q11nl11y: Oper-atlotllli Phalle

The combined noln~ level lC HI' I, HI' II
IInl1 HI' III were operlltln~ would be ~ to
5 dDA louder thnn HI' I II10n~, lin
Incre.luHI nOllc ... ebltl to people and
wIldlife In lhe vIcinIty.

r.llrtlunovlnr; lind cl)lIntrucllon IIctlvltl~1I

would ,;enflrale l"rttl nmounln of duat
and "mnll amount" of co, NO Z ' SOZ'
nm1 hyt1rocllrhonft. Thl" m"y cre"le II
tempornry henlth hl'lzlIrd or dt!~radfl

vlnlbl11ly In nel'lrby lJrfllla.

Retlulred clt!lInout nnd tentln& would
rel'lult In the rfllel'll'le of up lo·O.q
kr,lhr of illS for II two- to four-hour
ru!r!o,1 at ePich w~lt. ,. blowout durll'fj
w~J11 drllllnr; could lant lonr;er.

A ellr;ht rotentll'll Cor rOlld lcln~ ftn~

Imlucr.d for. cloud" would eKIBt. durinr.
flow t~nlln~.

,. flve-minute arlll of r,eothl'!nnll1 flubl
nUPfll)'l"" on~ power plant. (5,000 trm)
would r~fiult In rmlnnlon rall'!B of II,.!;
oC nl'proxlmnlf"ly q kr,/Iu-. Thill woul'\
fl)(c("('!d lhO'l Air pollullon Control
ntr.:tl'1r.t (AI'CO) 1111(1 "llltl'! on~-hour

nl,"ulnr"l'1 IIn,l woulll cnunt" lrrltutloTl I"

eyo:r. nlld t'O'lnplnllory lrncl.

Nlllf(e~m\Jrfl1nr;. device" ahould be
Innl"lled .t all three power
11111,nlll.

Apply ORO iii f1t1mdllrdll
to 1111 lhrefl power plantll.

~t:!t down conatructlon nltftB durln~

I.lllv~lorment lit lellllt twIce II dllY.

Cover alockplled mnlerlalll and
loodfld lrudts and do not overfill
lruckB. Hlnlml~e lhfl area dll1­
llirbed lind rever;.elllte promptly.

MI"lml~t1 trafClc and .peeda at
cOllolructlon altfls.

clean up off-site aplllB promptly.
1l1I!,! wliter-blUlftd paInts and .nhl­
If!clurBl cOlllln~s where feasIble.

I.lmtl drll11n~.cleanout and
t~"lln& actlvltlell to one well lit
/I llrTle.

r.onduct flow teet" undllr atmo._
r".. rlc condltlonll th.t would
mlnlmlz:.fl Induced lclllr; and ror;
cloudB.

llnll1lllln emerr;l'!ncy ahutdoVII
"'l\llrmr.nt ao thllt Clow would btl
'\nflflr.d promptly.

Nole~ levelll would be rftduc~d by 10 to
12 dBA., Lp.q, at .... ch plant.

101ee levele WQuid not II!xc~...d 65 dBA at
the leene boundery or 0.5 mile from lhe
.ource, whichever 1. &rfllll~r.

The IImount oC du.t would be r ...duced by
up to 501..

Du.t would be further reduced.

Both du.t lind en&ln••xh.uat lIQuid b.
reduced.

EVllporlltlon oC pollulllnt. VQuld bll
Ilmltltd.

No more thlln ont!' w~ll would contrI­
bute to the lIzS emL •• lonlll.

The potentl.l for h.~.rdou. conditIon.
would be reduced.

H.~.rdou. l"vel_ or "23 vvulc:1 btl
produclI!d for. brier pftrlod.

No

00

No

00

No
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&tLYlr.onm.enlIlUa.l..tlrAQ,n:

Air Quality (cant.)

"-1I19L..l~t...ta.

leobutene workln~ fluld would be
rel~~nnd from e~ch plant at a ral~

elmllflr to the Ion et HP I of ~."

cubIc ('let pnr minute or 1000 poulI'l"
par day.

Hltl~lItlon Hea.ures
iJ~J!.I~~ec1[1 c 1!!!2.!.tl.ll

Cre/tt 8aaln Unlfled APeD would
require remedial control action
with r~r:lIrd to the r'llell'u!! of
laobutene to thfl .tmosph"re.

Si~nlrl~nnt Aft~

&...~t!d Ruult of "WA!.tLoJ] -",.lUf..!l.1l<11\_

No more thlln 250 pound'll p~r day of No
IBobul.n~ would be rel~A8~d.

00

Ver.~lallon

Terre~lrtnl Wildlife

A ml!lJor ruptur·t1 or thtl l"obuten~ Ily"lllm
eould CllU"" r~lelJlIe of 200,000 n'ld c
rei'll of wurldlll;. fluId to the Illml'T:l'hn·e.

Developm~nl of UI" proposed (lOWf"l·
pl"nlll would remov~ U(l lo 26 lIet"' .. of
IIvsllahl., nlllurlli habitat from til .. RI·"' ....

lJollluically nenaltlv" rhyolite
buekwhenl IIcr-ub cOlTwTI\mitieft are l"'·T1t~,l

n~llIr (lropo"ed racllltielJ ~nd mllr h,,­
afrected by plptliine conntructlon.

tlolne nnd humlln ActIvity mil)' redu, ..
I'lonr,bird dennlly nf!lIr the po~r 1,1 .... ' ~

nntl mlllY CIllUfU! mil;.rl!ltory deer to "~·(JI·J

lhe flr~".

')r.~r pllnc lhr·otll;.h the /lIre.8 on lh" \ f·

ttdcr yr.l'lrly ml.,;rnllonn bettlo:-en r:"~ "1­

"fill wlnlrr rnllr.,.n. Humnn /tcl-Ivll ~ \11
lh~ Hnmmuth 1.nk("l'l /lIr,.n In pUlllnr.
IJll':r";If;\n~ prefOfOurr. nil thr.lr
lr'ltllllolllli mir.rlllory t-oul'ltl'.

Add en an approprilite level of
odorant to lhe lBobutline.
lnatall hydrocarbon senBor.
lind elBrma lo alert personnel.

UDe .lr-eooled condenDer ran to
dllule'and dlftperae lellked vlIpors.
Uwe vacuum trucka lo collect the
liquid workln~ fluid.

lr the cloud of vapor were to
l"nite. relief vlIlueli and dl.B­
ehftr~e velvf!lJ ahould b'!l opened to
reduce lhe qUllntlty of materll11
IIIvIIIlllible for combustion .nd the
malerlal should be burned off.

Avoid dftmllr.ln~ ex18tln~ ve~etation

whenever pORalble. Utill~e

areftB which are already disturbed.

Rf!vf!r.etate _II diaturbed ar~BII

with nlllive lreflft. Bhruh" , and
r:rlllane.ft. Newly plllnted "eedllnts
"hould be drip Irrll;.lIted to
promote &rowth Bnd renced for
protection. Their Burvlval should
be monitored.

Adjual the loc.tlona of wells to
avoid botanlc.lly Bfln.ltlve
area", .11 of which are locatad
on privete propflrty.· Rh70lila
buckwheel .crub commUnities ahould
be fenced (or protection.

Follow the r"commended mltl&a­
atlon meanures for nolae.

Connlnu:t croll:lflnr: rllmpR over
pIT,,!lln"''' or bury "hort "'''1:.­
menl". Oe"l,.n r~ncln~ lin'"
pillr.llnl'fl to avoid II funn~lInp;

... rrncl.

Plant ptlr80nn~l Would be inronm~d of
the l~.k immedIately.

Vspor. wuuld be dl.'/Ilpeled or r~moved.

The lo.a of natural habitat vould be
lesuened.

,,
Without irri~.tlon, .eedlln~u of J~ffrey

pine' ~ould bp. expeeted to reach helw'/l~n

five and p.1~ht feet In hel,.ht with.
dlemeter at bre8at,heilht of 0.' to 2.2
Inches .ftar ten yeera.

Onmn~e t-o "Ulhtll"tlV!li plsnt CO"'nllJhltl~.

vould be ~inlml~81.

Nolne l.vel'll WOuld bG roducod to '5d8A
at the 1••• 8 bound.ry or 0.5 Nlla.,
~hlchever In furlher. Thl. ftA1 l ••••n
lmpllctu to Bonr;blrd and d~.r

populatlon., but the .rfect 1_ not
c'/lrlllin.

Phy.lcal barrl~r. to d~~r mi&rallon
would b~ minimAL.

.0

.0

'0

'0

.0
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tnyl~2n@s.nt'~'~~XQr~

Terrestrial WIldtlC" (conl,)

l1!A.lQS_l!!1J!tl<;.tl!.
Hltt~.llon He.Burell
l~~d~clClc Im2!£l!l

Require the project IIpon.or
10 contrIbute towltrd protection
of ml~rlttlon route. or wInter
rlln~o.

!t~P-'~..~~!!.~L..!"-.!!.JA·_lJon

Dnftr hllbilal would b. prot~ct~d.

Sltnlficnnt After
__--"llj~~llon __

'"

Aquftllc "~noUrcr.n

VIDual ReDourcen

Intt'""IUtd IIl!dlmr.nt&Ucn In Hlirtmolh Ilw1
lIot Crn"kB mllY rl!!mIt from &radlnr. Ill''''

ronda lind bulldln~ flur('U::nll. P.levlll....1
turbIdity Invrl1l1 would dol;. and lrrl­
tilt" tIll atructurell find InterCl!!re ":I'-h
rl!nplrlltlon, (""dInt. Bnd rndrrmlnr;
cllrllbilltl~" of resident fIfth nnd
aquatic Itlvortl!!hrall'!ll.

Accident_\ "pIll" or lenka&ftB of
orr,anle compo~nda u"ftd durln& drlll1rr,
nod cOlllllnJ<:t!on could CIiUIU, IIdv~r"n

erreclll on IHIUlI,tlc renOUrCI!fl.

Th"ntllIl nhock from II !lIrr:.e .pIll of
lI:aotheMnIl! fluid could CI'lIlIll! lIomn
lllOrlllllly of IlfllHllle oq~1I111.mll In
Hlln1lTlolh Cr"",k.

There 111 II pOllnlbLllty lhnt the
production of ~eothennll! fluid at Il,":!
project mllY eventulIlly doere.fUt til ..
temrerftture or .mount of thenn,,! w~~~r

re.chln~ !lot Creek lIatehery. Thl"
would "dverlloly "Creel hatchery
operetlolUl.

The proponed power rll'1tltll would hI:'!
vhlble from !ll:"nle hll:,hvftyll nnd ",n"l<1
cOl1fllct wllh the villunl Hanllr;emellt
OhJecllvclI of the U3t·S Cor Cedernl 1"11'1
lIulTOUndlll& the flroJect.

Tmplement the eroRion lind Iledi­
mentation control mftll.urell
dellcrlbed under Salls and
Hydrolo~y.

All compound. potentlftl!y ha~rul

to IIqulltlc orxanillmll IIhould b8
"tored In secure containers ~Ithln

the bermed IIreall 110 thllt leak.
would be contllined. Follow
requlremenlll of the RWQCB.

See mltlr;lltlon under lIydrolo&y.

Supply thermal water.

Stop or reduce productIon at the
~eothftrmltl plltntll.

Une eXlntln& ve~etatlon to acreen
rllclliliell. LilY out well padll
lind rOlldll Bo th.t mature tr~~B

ftre prenerved. ReveKelate dis­
turbed 1:1011 arenll promtly. Phnt
n~llve trees snd nhruba to Bereen
equlrment yard. and .cce~lIory

fttruetureft, and the lower part.
or major ntructureB.

Une rou~h texture. and n~utr.1

enrth-tone colorll for ftxterlor
nurCBceo.

"If11mh:~ exterior IltrueturBl lIthl.

Turbidity _rrect .. would he reduced.

.-'

The rolential Cor .ccld~nlBl BpIII" or
l ••ka&~. to arrect aquatIc rftsource.
would hI! treally rll!'duced.

The Hammolh/Hot Crftek ri.hery would nol
be adv@r5ely arreet~d.

This militalion mftallur. will .upply the
nece.Bary thermal water, but .Ither th_
pro~uction reservoir or the Injection
rellervolr would be further d~plel~d.

An Inve.t~nt In equlp~nt to .chiev.
the appropriate mix of pumped and
.prln& water would be raqulrftd.

ReBult. would not be ralt l~dl.tely

becRulle of lh. slow reaponne lime
within the &eotherm.l re.ervolr.

The power plants would be le.s eon­
.plcuous; however, the, would atlll
be nollced by ~a.ual ob.~rver. and
would be Inconsl.t~nt with tha usrs
Villftul Hanatement Objective. for tha
vicinity.

Ko

Ko

No

No

'0
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Envlr.IJILIJlonlJ1.LJ:i Ilt. J! ~IJ U

V1Bua! Rettourcnn (cant.)

I,n"d Upe lind PlltnTllrlr;

F.mploymont. Populntlon lind lIouoln~

P.cotlomlcn

Con~nlly Servicett: Bchool

COmtmJnlty Servlcc": 3h"!rlrr

Hll.1o.rJmp.a~1.a.

The addltlon of two pow~r plantB and
th~l, Dppurtennnt fenturen would
IncrttnDtl ttl" Induntrllli T1l'llure or thtt
arell, increBne o,o"'on, lind remove nomo
rl'mr;e and timber Illln(!.

Temporary conntructlon Bctlvltlen are
expecled to BverB~~ ~8 workern over II

nille-month connlrucllon pr,.rlod for euch
power "l'tnt. Durin,., opllrntion. she nev
0pllrlllorn "auld be l'e'lulrel! for eoch
po",tlr planl.

In thtl unliknly event of depletion of
I;eothennlll ",,,ler al Hot Creek Gorge lind
lIot Creek Ililtchery, th,",e would be II
reduction In emplo)'l1I""'. retllll nlllll".
lind rl'!ntnln. incrennlnr; the nl!verlty o(
th" unbn1aT1ced "int~r/lluTmler tourLnt
economy.

n~mllnd for ~enernl county (iBcnl
(IlCpef1lHturell would inc reline due to th,.
nel'ld for mOre c:omtTlUT111y In~rvlcel'l by ltl"
Increaned r~nldentiftl population.

For both HI" 11 find 1II. property lax
r~venuen lotoliid lllcrenso by
opproxlmnlely $410,000 per yenr.

InCrp.na~d employment durln&
connlruclion lind operlltlon moy reBult
In on incrf!:nn~ In oVercrowding at
elemenlnry nchooln.

There wouid be potenl1nl for vandallnm
at tll~ fncility.

I1tl.lr.Ilt.lon Heonurea

('~J:.r£..tL1~i"_~~

ll,.,r.rt redwood lalhn in chllin
Illlk fencing.

""rly thu nbove mlllgllltion mflUlurell
lo the HP 1 phnl.

l.m,,"t" the phnl ~oo to 500 feel
nr.nl of the propolled plant IIllo.

~",. ~eetlon 4.1.1.1. Soiln and
~Ir,nlon; Section 4.1.2.1.
Vr~nlntlon; Section 4.1.J.l,
'11"11'11 Renour~en; SectIon 4.1.3.5.
Pl!tJr,e; lind Section 4.1.3.4. Tlmb"r.

~,;'., ··Iulo conlltrucllon during the
"\H1,,"~r.

Illn'~ workera tlho alrebdy live In
lll<:- OJrell.

~r_ mltl~ntlon recommend@d In
s·,,:tion 4.1.1.2, Wnler Qu_l1ly
'w'l Ilydrology.

Ill:7r"'"nf! tocfll hirlnp;,. AdjuSl
~1-j,lLclltlon feen. char,;\!! feen for
r'~rvlcen, 0"110118 ImpAct fee" lind
",.,"r reel'l, lind mllke mnlntenllnce
llr.("f'!ementB to cover coutn.

"'!l1I\ 1ft m!ceogary.

~~r,"nn on lmpllct foo on powo~

r i:<llt connlructlon.

IJ~~ loco I lebor.

]'o""f plnnt. focililloo and ~lI<::h

... ··11 nHe nhould hI'! ~nclOftfld with
~ r:hnln-1Lnk ("nce to k~ep caBual
'J \ -.; lOfn nvny rrom oqul pmenl
"11,1 op~t'"tlonn.

t~d Result. of Hlth.IIl!..cL~

lxlutlng matu~e treoe would pllrtlnlly
acreen the p6loter plants.

Tho une III compntlbll'! vlth County plann
In efrl'!ct when th!'! applleation "'n8
f lll'!d nnd pr!'!lil'!nl USYS pi'lInn lotlth tho
exceptIon or thn VluU1I1 HBnotnmflnl
pollcl~1I diacunood _bove~

Hore hounin,; would be ov.llabl",.

D",mand. for hounlnt would b'" mlnlml~ed.

Although thefte mltlttlona could
I'!llmin_te imp_cta at Hot .Cr"",k. th"ro
In IIllll the potl,lbl11ty du" lo th~

uncertnln knowledge about the
geothermnl r~llol'!rvolr, that Impacta
could occur.

Expp.nnfta to lho County lotould be
reduced.

AddItIonal fundln& fo~ Dchool. would bo
avall.bll!!.

Therl!! lotOuld be fo~r nov aludont•.

opporlunitloft for vandailaN VQuld b.
reduced.

SI~T11flcllnl Art~r

---llillibll'?n_

Sl'!ft Villuni n..uou

Potl'!ntlllily

No

No

No
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En~,ntll-~t~~9.tX

Cottrronlty Servlcetl: (conL)

COrmlJlllty Sflrvlcell: n"lIllh Car"

Cnrmrunily Servlc~n: P'Lrft

,->
I~

CQmmunlly S~rvlcen; Rond~

Rr:c~lIllonal R~nourc"n

IlIll2I'.JrnrJ,,_tv.

The hedth care service. or Hono Counly
are nnt ftxpecled lo he l'Ilr;nUlcantly
Imp/lctfld durin,; COllnlnJcllon or
op"ratlon of the f"cliltle". 1I0weve:r,
10c,,1 fncllllll!ln lire not eqllippr,d to
h"rldl" vlctlmn of lH'lVflrfl flcnldln~ or
burnll.

Cllnntruclion IIctlvilieft would POIUI the
dltn,;er of Ilhrub or (orent firelJ.
Durln~ pIlJnt operatiolllJ. t.h"
poulbllily thel thn Inobulane vo["kln~

fluid mlr.ht bft rflIfI"rJ~d to the
IItmoepherfl ponea II aerlOUIJ fire h.rard.

County nnd IJSFS ro.dlJ mllY be dllma&ed by
hesvy construction lrefflc.

There In " pOlftdbllly thl'll the lhennal
r1prinr;n lit 1I0t Creek Gorr.e COUll! be
d~rleted tU) II reBult of operllllll& the
Mr II & III planto.

Tht'! Cnilfor·"l" troul lIlm:kllll: pror:rnrn
""uld be JlI11l~nlf'dy llfft'cted if the
lr.mperlllure or wlIt"r Ulled lit 1I0t Creek
lI"tr.h~[·y w,.r~ low,,-r~d by more lhA" 2"P'.

1<1 t 1. !'".:ll ion H,,"!;ur""
.t 1'.'0: ,I ~ll _~(t.J';I!_~.llJc ImP.JLc_~_!l

r'lilolof thl! IUI(ety res,uIllt.lonll liB
""ITllnlnt'!red by OSHA. Drill
,,"'Ilr. in confonnllnce with CDOG
r·I",Il}l"(!ml!nLo.

rr'"vl,lf!. f1Lllnthrd Orllt Aid llUP-
pI \r:n 11011 InlJtruet p~raonn"l on
"'·""'7.'!I\Cy proc..dllrt~n Ilnd Iocllllon.
"r ""''''·r.roney f1uppllelJ and lJl'!rvlcelll.

I:lnulnlfJ llurfllC"1l pipellnelll.

lllcorrorflle &eolhenn.l d",villlopmfJnt
",·· .. ,·r. .."cy rlfl!!dlJ Into County em"r­
';"'''-Y rellronlJ!! plan,

0 .. ·' .. 101' evacu"t Ion proeedurfla
(,"- hurn vlctllfllJ.

lu",pl ..m"nl the fire control mllall:urea
I'l'1If"lned all pllrl of the project.
~r~ ~~ctlon ~,1.J,2.~. Community
r.r>lllicell.

I;","··~oth rnclflc ahould flubmlt a
,~~t .. lIed rlre prolp.ctlon pilln to
I"~ 1.'m~ VIII1ey fIre Protectlon
[l\nl.l"lr.t flnd the HllJmIoth L.ke.
I'ltll ll~partlllent.

("'lIItrlhutfl to conl!ltructlon of •
rlr" !llalian dOller to t.he project.

1'.'" IIlIlinh as,reemenllJ for the
"'r"ir of damas,e to lhe County
rll,l nsps rand eYfllemll cauued
to, i"'l,ject act.lvillea,

~ .... t<lltlr,fttlonlf In HydrololY.
r ~tloT1 ~.1.1.2.

I, pint 1(: Rell:ourcl!s,
•r: •• ' "11 4.1.2.3, llnd
f:' .,len. Section ~.l.J.2. (or
,,!,:, "'.r.lollr. of hlltch~ry 0pflrationlJ.
::. ,. 1[}"llrolo,"y. S('cUon ~. I. 1." for
I.,' \ •. ·.'.inn of I!;ff~ctl on 1;l!;olhen1'l1'11

I'"· "" r.~.

r;~,:cled Re!~J~Uitl.&!.U.p.n

Thfl rInk of accidental InjurY or d~lllh

would be redueed.

YLr6t etd ,,"out.:'1 bfl ltmlfldletely
allllUebifl.

Ri.k of burn would be reducfld.

County a,;~nclell would be prepared
{or prompt reeponafl.

Burn victim. would be properly lrflal~d.

The rlre hererd would be reduced.

Responae would be coord In. ted. prompt.
and approprla~••

P~r&f1nCT respon.e tl~ would be
ahort.e"f1d.

The coel. o( road repair would be
paid by t.ha project apon.or.

Allhouch thfl mltlr;aUonn Ire In.1y to
prflv~nl adv~rfte Impecte, there r ... lne
th~ powfllbility that. due to
uncerllllntl!!ft .boul the n.ture of the
r;~oth~rm.I relervolr. adver•• Impacl,
could occur,

The mlllr;ationw But,;e~tl!d could rflntore
the lrout ntocklnc protrllM .

SIr;nlflc1nl Arl~r

__HiJ..1&.ll!J.on_

No

No

No

Potoen U81Iy

No
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EnUr.UI1D1ant.aUIl1..t:XtlU HIlJ.Qr_lIl1l.!Gt.t.1l
l1\tl~stlon ttellillurfl.

{ f;•.U~~-"s..IQLJ.mp_1£.Ul

I

~cted ReBull of Hitizalion
Slr;nlficllnt After

tH!,iMtlon

I~,V

RGct'ftsllonsL R~ftOUrCftD (cont.)

Timber Reftourcea

Rllin,;e Renourcc!I

CuLlur"l Re50urtcn

Tt"nnnrortlJllol1 nlld Ace!!fI"

A Bplll of ~eothftnmftl fluid m.y
temporarily. advnrllsl1 affecl tl.hln~

In lIol Crenk.

Recreatlonlllla drlvln~. cyclln~. or
Jo,;r:lT1J: PllIIt the project nrell may be
edvnt"""ly IIirrecled by thft nol"e and
lndulIlrL.l .PII~H'r"nCft of the facility.

The 1'0""(" phntlll would IItlracl
all1l'ntlon.

Herchl'lnl.hle-lIh:e J"rrrtly pine would h"t
hllrvellled durinr; the cl~tllrlnJl: of aboul
l' Iller,," for tit" project.

Connlructlon of the proponed
HP II & 111 project would remove
lIpproKlm"tely Z3 IIcrell of ['110&" him)
from active uue.

1I1atorlc and prehistoric cultut'nl
reaourtea could be sdvetoely Impacted
by th!! propotled d!!veloplllenlo

The ninllop P.ld~rll have vole~d cone('!["I1~

over r""ourcetl important lo "lIllve
IIm'!rlc.'lllll.

1It!8vy f!'1uipmrnl utled durlnr;
cOllr.lrul:Uon could IofOt"fUm lrltfflc
cOIlr.I'!r.lloll til till' IIlr.hwny J9:'i/Sl.l"
Rout'! 203 Interehnnr;e durlnr; blltJy
p~dod1'l.

a~e mltl~allon In S!!ctlon ~.1.1.2.J,

Ilydrothermal Reftources, to confIne
lh~ trpili. RO'!lJlock affecled
plH-llonft of nlrefUll.

nen Section ~.1.1.). Noise, and
,-rtlon ~.1.).1, Vlnunl, for
tlur.&ented mltI~.tlon•.

lnnt.U an InformaUonal dIlJph,.

Site ~ll pad. lind PIpeline. In
f1"turllll openlnXlJ and cllurinl,lI.
Odenl eIO'!llrlnr;. Iofhich r""ult
{,om project development so that
t'11I"terlnf; of "mall non-m~l"ch.nt­

"llie lreen Is avo1l'lfll'l.

The operlltor Ilhould purchalJfI all
ft,~rchanlable tlmber when harvested
"l prevalllnx market rat_.

Fl'plant with natural vexetation
~h':!rever posnlbll'l and hlnce
I"ever;etlltl:ld areall.

Prver;etlltO'! .11 non-occuplel'l clellred
r 'lTIf;e 1",,,<1 .. " rence rever;etated
"1·f!II. to protect vulnerable plllnta.

Pprform an archaeological aS8e1J8­
m"nt of lhe lIrell to det~rmlne the
~K"ct areas that ~ould be Impacted.

1."Clile wella In ar"a••here they
"'fluid hllve no lmpllcl or • low
lm~"ct. If the a.ae",amenl
Indicate. nlr;nl(lcant cultural
1~"OUrCf!S in the lIr"a and no
1"'II\Cl1Clll mltltatlon lInern_live
r~l"ln. explllnaive data recovery
InvenlitalionD would be rlllcorn1lended .

rh~ project _ponaor h •• agrfutd
tli'll N.. tlve Ani~rlcanlJ would hll.vtl
,"'n,tInued accenll to r~80"reea

11:11',)rl",nt to their culture.

l'lrl'cl project turfic orr Hlr;hwlly
l'l~ lo lIol Spr1nf;R Road lit the
i'llrnrecllon Routh of Stllte Route
.oJ1.

Confining the aplll would nlnimlze the
Impact.

,Impact. would be reduced.

The pobllc would learn about
Itltothf!rftllIl relJoure"" lind how lhey 'IIr"
uDed In Hono Count,.

The minImum amount of timber would be
harvealtld.

The timber oW''I''r Iofould be comp"Tualtld
for hllrvelJt"d limber.

The timber r ••ource would be replaced.

Some of the rangtl land would ev"nluall,
be recovered.

Cultural t'eaources would be protected or
onl, .IIghtl, afroctlld.

•• tlv. American lnt.reala would b.
protected.

The poleonlhllY btl1'l, int ... rlJ",ctlon would
b", avold~d by project conatrucl1on
lrllfflc.

.0

'0

'0

.0

'0

'0

.0

.0
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COMMEI\T:

In terms of scien tific analysis and professional quaIi ty, this Draft EIR is considerabl y
superior to other environmental documents that have been prepared for Mono County for
geothermal project proposals. While it generally reflects a pro-project bias (which an EIR
should not reflect) it does draw a number of cautionary conclusions from the evidence and
data upon u'hich it is based. It concludes that too little is known about the hydrothermal
reservoir, or reservoirs, in the Casa Diablo-Hot Creek region to be able to predict the
consequences for Hot Creek and the state fish hatchery if the proposed Mammoth Pacific
project is to go forward (pages 2-4; 3-17, 19, 20; 4-12, 15; and 5-2). It acknowledges that
if the thermal springs at Hot Creek were to be degraded as a result of project opera tions'
r.o mitigations are available for the loss of this "unique recreational resource" (pages 4-50
and 61). It states that the Forest Service policy and standards for visual quality retention
and of the Mono County Scenic Element will be violated in the Casa Diablo area if
Mammoth PacifJc 11 and 1Il are buil t (pages 3-42, 49; 4-44, 46; and 5-1). In its brief
review of the cumulative impacts to be anticipated from the one presently operating and
the five proposed geothermal power plants in the region, the report concludes that the
overall and long-term impacts from their construction and operation could be significant
with respect to water quality (page 5-6), pressure changes in the geothermal reservoids)
(page 5-7), degradaIion of hot springs in the Hot Creek Gorge with the consequent loss of
its recreational value (page 5-15), the disturbance of deer migration (page 5-11), and in
·the creation of an industrialized atmosphere in the region (page 5-14).

These basic findings reached in the DEIR raise serious questions about the justifiabili ty of
the proposed project. In exchange for a meagre 24 MW of electricity produced for the
relatively short period of thirty years, it would contribute to at least moderate -- and
perhaps disastrous -- degradation of one of the nation's two or three most heavily used,
appreciated and needed mountain recreational playgrounds and, together with the other
presently proposed geothermal project in Long Valley, would turn the energy producing
area into an industrial park. Unfortuna tely, the DEIR ignores these fairly obl.'ious
conclusions to be drawn fr~,m it, ov.m findings and it justifies the project u;ith gratuitoCls
c~2ims the! a~:'of th!: p:-ob .n;.s, e::cept fo:- 1:'" p0s££b]c -2::S-~:.:j,::~:~:"! c-,f :- ~:"

:-rc't Creek a:::i jO.3:5 c: ·,Iis1.;:-: qu~Et~'. CClf, b·~ r... '.',::::'ie::. ::~he c',: ;,' :~d:·~ .. -
f.'rc.j}€r:-:~ of IlK' ~G£:aiTI poEut;on c.:. .....:; ilO:.sC, e5':)(~c:.:z.: .. ~" S!'::\~_~:' ~>~- j ..:.::-:: . .:.: _ .. ~ :.J
EIR. (SC)

RESPONSE: Noted.

COMMENT:

Pages 5-2 and 5-16. The discussion of cumulative impacts from the several geothermal
projects presently opera ting or proposed for the ar~a is much needed and is a good
beginning. A more comprehensive study of cumula tive impacts from all geothermal
projects together with others, such as the airport expansion project is urgently needed.
The study needs to be free of a pro-development bias, under which the present brief
discussion suffers, and should be undertaken by a consultant employed jointly by the
County and the federal government and paid for by all project applicants in the Long
Valley region proportiona te to the costs of their projects. (SCJ
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The Department recommends the "No Project" alternative until a cumulative impact
analysis of all geothermal projects in the Long Valley KGRA is completed. We can no
longer concur with the piecemeal consideration of similar projects or project phases that
may result in cumulative long-term adverse impacts to the important biological,
hydrological, and recrea tional resources of the area. (CDFG)

A comprehensive cumulative analysis is needed. (LJ)

RESPONSE: Noted.

COMMENT:

Pages 2-5 to 2-8. Further details are needed with regard to proposed well sites: terrain,
cut slopes, quantities of soil to be removed, slope stability, proximity to faults. (SC)

RESPONSE: The wells are permi tted by California Division of Oil and Gas (CDOG)
and would be sited after completion of the geotechnical report required by CDOG.
The locations shown in Figures 2-2 and 2-7 are approximate. Additional details are
unknown a t present.

PROJECT DESCRIPTION

COMMENT:

Pages 2-4 and 2-5. What about Chevron tank farm, county junk yard, power Jines, gravel
pits, airport? .. The statement that "Development at the site has the potential to disrupt
the traditional migration routes of many of these deer", is misleading. (BLMfUSFS)

RESPONSE: This section refers to issue raised by respondents to the NOP. It is not a
descriptio;] of the existing conditions.

COMMENT:

Page 2-5. What is surface infrastructure? (BLMfUSFS)

RESPONSE: Mainly access roads and surface drainage fea tures.

COMMENT:

Page 2-6. Table 2-1 should include all pipeline, transmission lines, roads and facilities
and federal land as being under the jurisdiction of the BLM. (BLMfUSFS)

RESPONSE: Acknowledged.

COMMENT:

Paqe 2-9 and 2-12. The short-term flow test isn't described in enough detail.
(BLMlUSFSJ
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RESPONSE: The well would flow without being pumped (up to 500 gpm) into an open
21,000 gallon tank for two to four hours.

COMMENT:

Page 2-7, Figure 2-2. Well MP 12-32 is incorrectly identified in the figure as MP 12-52.
(MP)

RESPONSE: Agreed.

COMMENT:

Page 2-8. What··are the locations of the additional wells that may be required? What
permi tting process will be followed when and if these wells are proposed? (SC)

RESPONSE: Addi tional wellloca tions are unknown. See page 2-6 of the Draft EIR
for necessary permits and approvals.

'COMMENT:

Page 2-17. How big would the reverse osmosis unit be? The size of a shed or a house?
(BLM/USFS)

RESPONSE: It would be small compared to other features of the power plant.,

COMMENT:

P20e 2-17. The 50:000 to 500,000 gallon Ie: :: for the v.~ater tank is \:C:;./ i.dje .=.;-;.: co:..l1:i
be inlport>H for assessing resource impacts ll.€., v~sualJ. (BLl-,:I',-"S?S)

RESPONSE: Noted.

COMMENT:

Page 2-20, third paragraph. "The sumps would be drained of liquids and these liquids
would be trucked to a reinjection well or, if toxic, disposed of at the Class II waste site."
Clarification is needed on this statement. The geothermal injection wells are permilled
by the Division of Oil and Gas. However, the injection wells are only permilled to inject
produced geothermal fluids. If the sump liquids are to be injected into the geothermal
injection wells, waste discharge requirements may be required by the Regional Water
Quality Control Board; this operation is not covered by the Division of Oil and Gas
permit. (CDOG)

RESPONSE: Sump muds would not be injected. The sentence should read: "The
sumps would be drained of liquids and these liquids Would be disposed of consistent
with RWQCB regulations. If toxic, they would be disposed of at a Class Il waste site."
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COMMENT:

Page 2-20. Sump muds should not be left in the sumps but should be disposed of at a
Class II waste sire if toxic. (FS & LJ)

RESPONSE: Noted.

ALTERNATIVES

COMMENT:

Alternatives are not well developed. Should discuss other alternatives and alternative
mitigation measures. (DD)

The Alternarives section of the report fails to meet the requirements of the California
Environmental Quality Act, whereby a full discussion of reasonable alternatives must be
provided (CEQA Guidelines, Section ISI26(d». The DEIR confines itself to a discussion of
the "no project" alternarive, and this only from the standpoint of financial loss if the
project is not implemented. (SC)

RESPONSE: Two alternatives are discussed in the document: The Alternative
Location (and its slightly different power plant design) and the No-Project
Alternative. Alternatives could have included different geothermal power plant
design (water-cooled), power plants using a different energy source, a larger
geothermal project, or a smaller geothermal project. The water cooled plant was not
considered because of its consumptive use of water. A power plant using another
source of energy would be infeasible in the location. Larger geothermal plants would
require larger well fields and would likely require acquisition of additional leases
which may not be available. The only alternative which is truly feasible is a smaller
project, and that analysis can be obtained easily from the existing DEm. MP II and
, :? III would be id€ntical plants - each would account fc? ahO~1! ::~:f :~'l imi~-;;::7 -::f
i,;l:'? total pzooje::r, so it is nor nec€. -;a:y to analyze a sl7:allcj project CS a S€j~:...;a te
altern2tive.

There would be no environmental impacts if there were no project. The only impacts
would be socioeconomic, so those are the impacts specified for the No-Project
Aherna tive.

COMMENT:

Paqe 2-22. Why is a different power plant location proposed for the Ormat alternative?
(SC)

Page 2-22. It is confusing to combine the alternate plant design with the alternare
location. The design is not linked with the location, is it? (BLM/USFS)

RESPONSE: The Ormat units are larger than the radial flow turbo-expander unirs
and the would nor fit on the proposed sire. Only the alternate site could be used if
the Ormat design were selected.
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COMMENT:

Page 2-23, Figure 2-7. Well MP 12-32 is incorrectJy identified in the figure as MP
12-52. The production pipeline extending from the proposed site to the alternatil;e site is
not shoWTl on the figure; howe,er, it would parallel the existing plant injection pipeline
route to the MP II & JlI alternate sites. (MP)

RESPONSE: Acknowledged.

COMMENT:

No-Project Alternative should be pursued.

RESPONSE~' Noted.

PHYSICAL ENVIRONMENT

GEOLOGY, GEOLOGJC HAZARDS AND SOILS

COMMENT:

Page 4-5. There is some current evidence (USGS) that slight amount of subsidence may
be occurring - J suggest you make requirements consistent with our GRO 4 #8 which we
will be requiring on adjacent land. It is not burdensome and good earJy warning.
(BLM/USFS)

RESPONSE: Noted. For inform3tion, GRO Order 4 #8 reads as follows:
"8. Subsidence and Seismicity. Surveying of the land surface prior to and
du!'ir~; ge' ~ermal resou~ces production ',;!ill be required for deteTmin~ng 2,r::.."
ch~ng£s ::. slc\"cdon of t:"t£ leased la;1ds. LeSSEes stall JT:.2.t:'2 s'J.·::~ rc:s'..:~·\':.~_:;; ~~S

re=!ui:-td ,:.~) the 5:...:psr>:is()2" to e.s::enain if sUDsid£:1ce is o:::curri:-::;. Pro'::~:::i(~:-~

Qata, pressure, reinjeCtion rates, and volumes shall be accurately recorded and
filed monthly with the Supervisor as provided in 30 CFR 270.337. In the event
subsidence activity resul ts from the production of geothermal resources, as
determined by surveys by the lessee or a governmental body, the lessee shall
take such mitigating actions as are required by the lease terms and by the
Supervisor."

"If subsidence is de termined by the Supervisor to presen t a significant hazard to
opera tions or adjoining land use, the the Supervisor may require remedial
action, including but no limited to, reduced production rates, increased
injection of waste or other fluids, or a suspension of production."

'I COMMENT:
1

Page 4-1, (summarized on paqe 1-3), Environmental Category, Geology, Geologic
Hazards, and Soils.

. The following statements about the hydrothermally altered rock at, and near the proposed
drill sites should be included. The area of concern has a history of impacts from prec'ious
drilling ac tivi ty.
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Major Impacts. The proposed project is located in an area of hydrothermally altered rock
, . and the well sites may be affected by unstable ground.

Mitigation Measures. A geotechnical report for the drill sites will be required by the
Department of Conservation, Division of Oil and Gas, prior to thp. issuance of a permit.
This report should be included in the Final EIR.

Expected Results of Mi tiga tion. The potential impacts of drilling and production can be
reduced by proper well siting and well construction determined by the geotechnical
report. (CDOG)

RESPONSE: The comment is correct and should be inserted immediately after the
heading 4.1.1.1.1 Geology and Geologic Hazards. except for the condition that the
geotechnical report be included with Final EIR. It is likely that the FEIR will be
published before the geotechnical study is complete.

COMMENT:

Page 4-4. top of paqe. It is also necessary to design and build all facilities in such a way
as to protect the natural environment. (SC)

RESPONSE: Agreed. Add the phrase "and to protect the natural environment" at the
end of the last sentence in the paragraph.

~
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COMMENT:

Page 4-8. second bullet. All disturbed areas should be stabilized at the latest by
October 1st. (SC)

Paoe 4-8. rhird bu!let. All work perforfrl~d ben:;reen ---'c.!ober 15th arlO J"'1::1\" 2.st sho:..:~d be
conauctec. in su::::h a maruier CS to be sta.bilized in fat.:: hours. A ·.~·i:;'ler sto:"rn can neue
CO:T:e and gone in 48 hours. (SC) --

RESPONSE: The listed mitigations are requirements of the Lahontan Regional Water
Quality and Control Board developed for construction sites in the Mammoth Lakes
area.

HYDROLOGY AND WATER QUALITY - GENERAL COt-ft-1Er-.rrS AND MONITORING
PROGRAM

COMMEr-.rr:

A definitive description of hydrology should be given. (SQ)

RESPONSE: Experts do not agree about the hydrology. The description given in the
Draft EIR is a summary of the two basic models which have been used to describe
how the subsurface fluids behave.

COMMENT:

A Long Valley Technical Advisory (Hydrological) Commi nee is being formed under the
auspices of the Mono County Energy Department to proc'ide a monitoring plan to assure
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the protection of all endrorunental concerns resulting from geothermal development. By
means of this letter, the Department requests that effective enforceable safeguards be
built into the monitoring plan to protect the jeopardized natural resources. (CDFG)

The probable relationship between surface flow, shallow groundv.'ater, constant
temperature springs, and the geothermal fluid must be assessed 10 the present "state of
knowledge" or "stateof the art" and/or state of risk or uncertainty. (CDFG)

Page 4-21: The proponent should participate in a hydrologic monitoring program at the
outset, rather than at a'later time when decreased spring flows or temperatures at either
the fish hatchery or Hot Creek area were noticed.

The irreplaceable value of the Hot Creek Gorge is illustrated by the feeble attempt to
propose an adequate mitigation. Once the Gorge is affected in a negative manner, a
valuable recreatfonal resource is lost for the forseeable future. This fact reinforces the
need for all geothermal proponents to participate in a detailed hydrologic monitoring
program. (FS & LJ)

If the geothermal component of water at the hatchery or Hot Creek Gorge decreases, it
should not be the County's responsibility 10 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. (LJ; BK)

Page 5-20: Should add limitation on pumping rates, relocation of injection or ultimately
plant shut down. Also pqtential effects on Hot Creek Hatchery could be detected by the
implacement and maintenance of a hydrologic monitoring network. (BLM/USFS)

P-'.:?E: 3-17. DcTBOTc· ~) 4: Rcfe .... !':r1ce is made to O1..:.r consicerinq a p;opo~c] to ST€3t1­
iZ;.;J70 ...·-:-: :h:: q:'Ei~::J :;{ .sl~ch G~~~~. !-'ia:-nm- :-;-?3C;:~:C is .::~;:;!"'::.:;:.: ::-: ... ~ :.::<.~ :.. :. ::'.i.;f:"
cO:71pr-::.._::n.sive pr()£,r3~·J iCi t'''~;)c:::::e and t::. :-.?C"2 :? gS-:;:hC78:;;1 ;-E'::(':j:~(; :--;T':t~.;;_·

instrumentation of the operating M:2.mn101h-Paciric georhernlal power plara in OIaer °lV

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 P!?:.
Additional instrumentation will prodde the following data: Produced fluid temperatu:e at
each well (+0.2 F); injected fluid temperature at each well (+1.0 psi); and injection fluid
pressure at-each well (2:1.0 psi). All data will be transmitted to an onsite computer for
processing. The upgraded reservoir moni toring and da ta acquisi tion system should be
completely operational by October 1, 1987. It is our intention to provide similar
instrumentation for MP II, MP Ill, and the Long Valley Hydrological Advisory Committee
("LVHAC," formerly Long Valley Technical Advisory Committee) moni toring well which
will greatly improve the degree of accuracy and overall quality 01 reservoir data obtained
from power plan t opera tions at Casa Diablo. (MP)

Page 4-19. Table 4-3: 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 participa te in the drilling of a moni lOring 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 geotherm31 reservoir. the monitoring u·ell u'ill
provide~ early warning of any significant changes taking place wi thin the reservoir.
At the same meeting, we supported the general area-wide monitoring program which u'as
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proposed by the men-.bers. We believe that such monitoring Il'ill 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 tha t
are taking place within the Long Valley Caldera. (MP)

RESPONSE: These comments, all addressing aspects of data acquisition, monitoring,
and potential mitigation measures, are grouped for response because of recent
related developments which should be fully explained in the Final EIR.

During recent meetings of the LVHAC, with Mammoth-Pacific as a participant,
general agreement has been reached on the description of an appropriate monitoring
program. A key feature of the program will be a monitoring well about 1000 feet
east of the wellfield for MP Il & Ill. (On-going monitoring conducted largely by the
USGS will be continued as part of the LVHAC program.) The new monitoring well
will be monitored for evidence of pressure or temperature changes. Because the well
is much closer to the project well field than Hot Creek, changes would be detected
there years before the changes could propagate to the areas underlying the hatchery
or Hot Creek Gorge. If changes were observed in this monitoring well, the County
could direct that reservoir management techniques be used to mitigate the impacts.

Such techniques could include changes in the pumping rates of production wells to
change the pattern of drawdown in the reservoir, a decrease in the total pumping
rate, or changes in the kind of injection support provided. If reservoir management
techniques were not adequate to mitigate the impact at the monitoring well, then
production could be stopped entirely as a final mitigation measure.

The appropriate mitigation actions would be required by the County, with LHVAC
serving as a review body which would discuss and interpret the results of the
monitoring program and the likely effectiveness of mitigation measures.

The combin, tion of moni torin:: to provide an early warning sys tem and mi tige. tion
n1€aS:lTes d2.:::isn~:! ir. re£pon5::: to ~r-2d!'~c c':)3£r..~2!i~:-;_(' ~·.:-"·d :;1 ':~>? ?:'. "":irc:-::<~

prog:-zm sl1:r..:ld p:·e*~-cni: ::-":1:,/ ':2:;naf'€ to th'2 r£..:::~;::--;.~::..,i"'·:s:' ·::-.~c:.L::.:i:.; '::~\.';: '::'".rec:-:
Ec~chE:~l and E:H Creek G :"SI2. EOV.:2t'Cr, l;t.. ..2~~~ C)~~)-:.~·~S DC r:::J: ::'~:::2 he·-.:: ~._~~_::

move wi thin the geothermal reservoir(s) in the Long Valley caldera, it is not
absolutely certain that the early warning and mitigation measures will prevent all
impacts at the hatchery or at Hot Creek Gorge.

COMMEJ'o..'T:

Pressure decline within the hot producing zone due to power plant operation can affect
flow patterns to other areas within the Long Valley Known Geothermal Resource Area
(KGRA). Thus far wells MBP-3 and MBP-5 have shown some decline in productivity
index, indicating pressure loss. However, direct pressure changes are still undetermined
due to changes in monitoring equipment. Accurate measurements of pressure changes arc.
necessary and should be documented prior to construction of additional power producing
plants. Also, additionil1 monitoring wells, as mentioned in Section 2.3.4 (page 42-45)
should operate without the influence of further development for several years to establish
baseline data, and if possible. to determine whether these wells provide an accurate
assessment of pressure changes due to plant operations.
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We are concerned over the cwnulative effects of overall geothermal development in the
Long Valley KGRA on the temperature gradient throughout the basin. Although one
project by itself might seem to exert no theoretical impact, we are concerned over the
impact of several such projects. It must be recognized tha t the recrea tional demand on
the area will increase annually, and it will be substantial over the 3D-year life of the
project. (CDFG)

RESPONSE: It should be noted that the pressure declines are "apparent" and this
opinion is not shared by all investigators. We believe the data for these IIielis
indicate a decline, but that the decline is slight and even if larger declines are seen
(as we believe will be the case with"additional fluid withdrawal) it will not necessarily
.result in propagation of pressure drawdowns outside the Casa Diablo area.

We agree that as much background data as possible v"Quld be desirable once the
improved pressure monitoring system is installed.

HYDROLOGY AND WATER QUALITY - SURFACE RESOURCES - CREEKS AND
SPRINGS

COMMENT:

Page 3-11: A chemical analysis of Mammoth Lake tributary stream waters should be
undertaken by the applicant so that baseline da ta can be prodded. (SC)

RESPONSE: This is an idea worth presenting to Long Valley Hydrologic Advisory
Committee (LVHAC). However, we believe that even weekly sampling would fail to
establish a baseline, as thermal spring contribution and local precipitation varied with
season as well as from year to year, even prior to MP I startup. Hence, water sample
analysis for a specific period need not be directly comparable to previous or
subsequent year.

Page 3-11: "A portion of the flow is lost to shallow groundwater in the meadow between
Highway 395 and Hot Creek Hatchery." This is not true year round. (BLM/USFS)

RESPONSE: Noted.

COMMENT:

Page 3-13: Of the three thermal springs in the Colton Spring area noted on p. 3-13, only
Colton Spring itself is continuously monitored. (USGS)

RESPONSE: Noted.

COMMENT:

Page 3-15: States "Temperatures vary from 73 to 96 degrees c." Is this over time or
different springs at the same time? (BLM/USFS)

RESPONSE: These temperatures were measured at different vents at approximatel;!
the same time. The tables in Technical Appendix to the DEIR show the temperaTures
to vary somewhat, but there is no specific trend. The variation in temperature
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between sampling data is more likely due to equipment, method, creek flow and creek
temperature at the time of sampling.

COMMENT:

Page 3-15: States "No changes in temperature, flowrate or chemistry have been seen in
Hot Creek Gorge springs as a result of current MP I power plant operations." It is possibl(
that changes may take up to 100 years to be observable at Hot Creek Gorge. (BLM/USFS)

'j

I
i

RESPONSE: Acknowledged.

COMMENT:

Spring discharge at the Fish Hatchery appears to be relatively constant only during the
late fall and winter. Continuous measurements in 1985 and 1986 show that the peak flows
in July of each year were 32'70 and 75'70 greater than the wintertime flows at the AB
spring group. (USGS)

RESPONSE: Noted.

COMMENT:

The maximum natural fluctuations of spring temperatures at the Fish Hatchery springs is
.±1.8 degrees F. (CDFGl,

RESPONSE: Noted. [See data supplied by DFG biologist R. Brown included with
complete comments in Section IV of this document]

Supply of water, geothermal fluid, etc. to compensate or restore an "existi:1g or presenr"
condition (i.e., temperature?, water chemistry at Hot Creek Hatchery Springs) is not a
realistic or acceptable mitigation measure. If the project proponent believes this to be
"acceptable mitigation" further analysis and discussion must be presented in the final EIR
and demonstration of capability to deliver acceptable "supply" water must be done.
(CDFG)

RESPONSE: We a!1tee that more investigation is necessary to prove deliverability.

COMMENT:

Page 3-31. The operation of the existing MP I plant has apparently disturbed the natural
discharge rate of the Casa Diablo Geyser to such an extent the since April of 1987 this
geyser spring has ceased to flow. Obviously any plant or animal life which at one time
relied upon this spring source has been adversely affected. Our concern over the loss of
other hot springs, artesian springs, and surface waters in the area of influence of the
proposed project extends to all aquatic resources present, including endemic plants and
animals. An extensive basin-wide survey on all known hot springs. artesian springs. and
surface wa ters should include all associa ted habi ta t types and provide comple te lis ts of all
plants and animals present. This is necessary, for without even listing their names and the
quantity of habitat potentially to be lost as a result of temporary or permanent disruption
of flows, it will be impossible to develop measures capable of preventing their loss.
(CDFG)
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RESPONSE: Though we believe Casa Diablo Spring flow and MP I well production are
rela ted, the rela tionship is not clear and the spring flow has been reported as variable
(and at times dry) before the start of MP I. Disruption of spring flow at Casa Diablo
does not necessarily infer disruption of other springs and the likelihood and potential
magnitude of such disruption decreases exponentially with distance from Casa Diablo.

HYDROLOGY AND \VATER QUALITY - SURFACE RESOURCES - SPILLS OF
GEOTHERMAL FLUIDS

COMMENT:

Page 2-21: Will the power plant site be paved as well as bermed to ensure retention of
spilled fluids for proper disposal. (Sierra Club) _

RESPONSE: At this time there is no plan to pave the power plant site.

COMMENT:

More discussion of past disposal (spill) of geothermal fluid into Mammoth Creek is
necessary in the final EIR including sediment transport and impact on biota. (CDFG)

RESPONSE: Because of a shortage of CDFG personnel available, the information
referred to could not be acquired until after the due date of these responses.
However, a senior CDFG official was reached by phone, though he had Iimi ted time
to discuss the issue as he was preparing for a trip out of town. He, in effect,
reiterated Mr. Brown's reference to a significant temperature increase and sediment
plume at the point of entry at Mammoth Creek. He also noted a survey of aquatic
biota above and below the point of entry which showed a decrease in insect life ­
downstream. He offered to look for and send c'ly available written information the
u7€21: of SE';J!cl,bcr 28, 1SE;.

COMMENT:

Page 28. Technical Aopendix: The Department documented a decrease of natural biota as
the result of excessive silt from Casa Diablo thermal well discharge into Mammoth Creek
in 1960. The 1962 incident further exacerbated an already existing water chemistry
problem.

The document fails to discuss the provision of containment" facilities in areas where pipe
ruptures could release several thousand-gallons of hot geothermal fluids into creeks. The
temperature effects of such a slug of hot fluid would be catastrophic to trout and
invertebrate populations in Mammoth Creek, and perhaps, Hot Creek, a recognized
blue-ribbon trout stream. Full recovery of the fish and invertebra te popula tions would
require several months to a year and may never completely achieve the ecological balance
present before the spill if more than temperature effects are involved.

The water quality characteristics of the fluids contained in the geothermal wells
(Table 1-3) are such that they would significantly impact aquatic resources should a
pipeline rupture or spill of these fluids occur. Specifically, the concentrations of arsenic
(0.1 to 2.5 mg/U and mercury (1.2 to 2.6 mg/U pose the greatest threat. EPA's 1986
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Quality Criteria for Water specifies concentrations for various water quality parameters.
Arsenic concentrations should not exceed 0.19 mg/L and mercury should not exceed
0.00014 mg/L once every three years. Should an accident occur in the project area.
concentrations of both these metals in existing waters could be exceeded in a relatively
short period of time. The long-term impact to the downstream resources as well as to the
use of these resources by sportsmen could devastating. The proposed mitigation does not
identify how the developer proposes to keep hot geothermal fluid from entering 1'1ammoth
Creek in the even of pipe rupture. Therefore, mitigati.on for this.potential occurrence has
not been identified. (CDFG)

The description of mitigation measures to curtail the amount of geothermal fluid tha t
could spill is too vague. (CDFG)

Page 4-40: Once again - the proposed mitigation is much too' vague. How will the
proponent reduce the maximum flow of geothermal fluid tha t may reach Mammoth Creek
in the event of a major spill of geothermal fluid (as during an earthquake. (FS and LJ)

Page 4-40. last paragraph: How is it proposed that the maximum flow of geothermal fluid
to reach Mammoth Creek could be reduced? (SC)

RESPONSE: Mitigation measures for potential spills on the power plant site include
berms surrounding the plan1. .

An additional mitigation measure has been proposed by the projectproponent in order
to contain spills outside the power plant sites. This involves manually and/or
automatically operated valves for closing the pipes which direct drainage under State
Route 203 and Old Highway 395 should a spill occur. This would prevent hot fluid
from reaching Mammoth Creek. The fluid could be released or pumped into truc-ks
after it had cooled. No doubt significant infiltration into the soil would occur in the
GrCC I but the :l1easu::-e should prc\~ent catc.s:rophic deSTad- ::Crl of creek v:aTC:":.

The design' :::1k' be s:...:bjcc! Ie ~;:p;c:·':c.l of ~PP,;"\JPl':::'~.: TC _,~ ::~ ~::;!·~.:-.::r:ct2 =:.. '
and the USr:S.

COMMENT:

Reference was made at the public hearing to the spills and mitigation measures taken in
the Geysers Geothermal Area of northern California, to be used as models for potential
consequences and mitigation measures to be used in the case of MP II and III. (CDFG; DO)

RESPONSE: Due to schedule constraints these changes could not be reviewed nor
could copies be mailed out to us for review before the due da te of these responses.
However, in at least one Geysers power plant site it is required that full-time
automated stream water quality monitoring be installed up and downstream of
potential entry points of spills. These monitors activate alarms (by phone) to \.'arious
agencies and individuals and initiate periodic sampling.
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We agree that the Geysers area information on spills may suggest appropriate
mitigation measures. However, the recently proposed spill mitigation measure of
sluice gates or valves on culverts is likely to be the best available given the favorable
topography and drainage at Casa Diablo. Such measures are not feasible in the
Geysers area.

Spills at the Geysers have been primarily geothermal steam condensate and chemicals
being transported to the plant sites. Condensate spills accounted for 82'70 of the
spills from 1974 to 1984. About 2% of the spills were materials used for H2S
abatement and the treatment of condensate (Warner et al., 1986), At MP II & III, the
geothermal fluid would be circula ted in a closed system and the working fluid would
be air cooled, so there would be no condensate nor would treatment be necessary.

COMMENT:

Page 5-6: As the EIR correctly points out, the probability of contamina tion from spills to
surface water increases with each additional power plant installed or under construction.
(FS and LJ)

RESPONSE: Noted.

HYDROLOGY AND WATER QUALITY - SUBSURFACE RESOURCES

COMMENT:

Page 3-17: What is a "similar warm zone?" This appears to be building a case for
inferring that the reader should choose the lateral flow model. This should be a factual
and unbiased report. (BLMIUSFS)

RESPONSE: All read2rs can.'lot be I2xnected to be able to ir:te;;1:-et t 11C' d~:3. /~.s \,.~::-:

most o:h·~ 9"~c'i.h:r~Tjcl r~::.Ol..i:-CCS :hej·_ is rno!"..? In;:fJ one' :::ic;·~lr£.·~~:<c·. fer c ;.~ ,~:'l ~_.~,:

of dc:c. rie:-e 2 CC::l!::.:dson is D-2ir-:g mad-e h(':U.~e:·2rJ n~'G LJT~,~~-:i::.:::-.: -'-:'2':5.

COMMENT:

Page 4-15: Define units of kh = 500,000 md-ft and 150,000 md-ft. (BLM/USFS)

RESPONSE: The definitions are on page 4-22 in the DEIR.

COMMENT:

Paqe 3-7 and 4-12: The claim is made that the Upwelling/Fracture Flow Model implies
that there is no hydraulic communication between the Casa Diablo area and thermal
springs at the Fish Hatchery and Hot Creek Gorge. This claim would not be valid if
hydraulic communication existed between these areas via deeper, hotter reservoirs and
the faults which provide conduits for upflow of thermal water. I don't feel either model
precludes the potential for adverse impacts on thermal springs. (USGS)
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RESPONSE: The statement on page 3-7 implies that a greatly reduced risk of
potential effects on springs is suggested by this model based on other geothermal
reservoirs.

On page 4-12 it states "!!Q communication" between the various areas is likely under
the Upwelling/Fracture Flow model. We agree that the latter is stated too firmly
given the present lack of evidence and that pote'ntial adc'erse effects are not entirely
precluded under either model. Hou:ever,' we will believe tha t the risk of significant
adverse effects are greatly reduced should the Upwelling/Fracture flow model proc'e
to be the correct Q.ne,

COMMENT:

Page 4-17. third line, third paragraph. Mispring of "win ter" for "wa ter". (SC)

RESPONSE: Acknowledged.

COMMENT:

'Page 4-21. Since a pressure rise east of Casa Diablo shown in the model, the mitigation
should include actions to mitigate temperature increases as well temperature decreases.
(BLMlUSFS)

Page 4-13 to 4-15: Some discussion is needed in this section of the basis for assuming
complete hydraulic communication between injection and production zones because the
effects of injection dominate these simulations. The GeotherEx (I 986) report, in fact
states that it is unlikely that recharge (i.e., pressure support) is provided by reinjection
because production and injc ',rion zones are separated by 500 to 700 feet of reJalh'e'y
impcrT!:" 01, ::r~lolire. The :,nodel rc~:.:!!s ~.!l':· ..t· r:~£SS'.l;-·2 r:f;:~ E.:;'3~ Cl :~~::.~:':: ~ i-::.< - :.::::;i.
cifect~ !".lid ~h8.t h~\.-e on s;='rins floH'S? (USeS)

RESPONSE: As stated several times in the main body of the EIR and in the Technical
Appendix on hydrology, the model in which the calculations are based is simplistic.
But as yet there is little reliable or convincing data on which to base a detailed
numerical simulation including complex geologic data or pressure responses data in
wells for matching. There was neither the time nor funding available for numerous
trails to be run for each consultant who has ever proposed a model for the system.
We still believe injection does support production zone reservoir pressure in the Casa
Diablo area to some degree. However, it would be more difficult to defend choosing
0, 10, 50, 70% etc. injection support and there is no data on which,to select a best
case based on the results of each iteration. We believe it would be valuable for
detailed numerical models to be analyzed, but that is a long-term project and must
be continuously upda ted.

Pressure rises to the east again reveal the limitations of the model. The results
simply an increase in pressure and potential for increase in spring flow. Given the
distance from Casa Diablo and that the geology is far from homogeneous, we believe
neither is likely.
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COMMENT:

Page 4-16: Actual injection temperatures at MP I are between 160°F and 180°F.
(BLMlUSFS)

RESPONSE: The temperature of 300°F applies to reheating of the injected fluid al

the thermodynamic front (interface) in the injection zone. The following note shoul:l
be added to explain the use of 300°F in the model:

"Actual injection temperatures at MP I are between 160°F and 180°F. The injectc.]
fluid from the power plant would be rapidly heated by the surrounding rocks to the
temperature of the injection reservoir (approximately 300°FI. Since the t'iscosity of
fluid at 300°F is much lower than fluid at 175°F, performing the Bulk-Model
calculation with fluid at 300°F actually results in a moreconsen:ative (i.e., rapid)
estimate of·the advance of the thermal front than if the 175°F temperature were
used."

COMMENT:

Calculations of the rate of propagation of a cold temperature front (1,400 ft in 30 years ­
p. 4-16) suggest that the front could reach the vicinity of the nearest production well
(650 ftl at Casa Diablo in less than ten years. Some discussion is needed of the possibility
that premature breakthrough of cold water could limit the productive life of the field.
The value used in these calculations for the reservoir width should be stated. (USGS)

RESPONSE: Again, we realize all of the assumptions used to construct the simple
models are unlikely 'to reflect actual reservoir conditions. This calculation is given
for comparison. It assumes a homogenous radial aquifer. In both models discussed
(Lateral Flow and Upwelling/Fracture Flow) a cold water front would be prevented
from moving west.

t,~ usc:RuJ ro CC'IT1jj2:<.Te Tcs:..:lrs ".:)::;-:. cc.~cU~c"~:0:.S 2.SS~ . .~ ..~:; f.:"':'::"::"::":- c: :-f.'; ::",<..::
widths. but this could not be done given the constraints discussed above. However. it
would be interesting to see if any investigators in the region could agree on a suitable
width value for use in these calcula tions.
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COMMENT:

Please see letter report in Section IV entitled Comments Reqardinq the Draft EIR by
Mesquite Group Inc.

RESPONSE: We thank the Mesquite Group for its expanded discussion of the
Upwelling/Fracture Flail! Model, which could not be described exhaustivel,' in
Appendix 1 on Hydrology. Description of the Lateral Flow Model was also subject to
similar constraints.

An expanded description of the Lateral Flow Model from its supporters would also be
welcomed. The Mesquite Group opinions concerning the risk to Fish Hatcher,. and
Hot Creek Gorge springs presented by further geothermal development at Casa
Diablo and information on the proposed monitoring plant are noted.
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COMMENT:

Please see attached Cascadia Pacific Corporation discussion on the hydrology section of
the MP II & III EA/EIR opinions concerning probable risk to thermal springs.

RESPONSE: Noted.

COMMENT:

"-Please see attached GeothermEx letter report on the hydrology section of the MP II &
III EIR/EA.

RESPONSE: Noted.

NOISE

COMMENI:

Page 3-21, paragraph 3. Silencers have been re-instalJed on the expander exhausts of the
operating plant, resulting in a greatly reduced overall noise level from the plant. The
current noise level recorded at 0.5 mile distance 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 instalJed on both units. (MP)

RESPONSE: Acknowledged.

COMMENT:

1).00 0 '")1 Ro'o'ucod nc'<p le"els at /.,'P II 'IT s'noulu' bo a dD<;~~ ~-;c·;···• C _ J-..... ~~ ..... 1 .~~.' _ __ I ~.' _ 1..~.::.! ;~..•. I.",.

noise cOIT,p!aints associated \dth plznt !'-1P I is Ui'1ac,:eptc.bl·2. (FS ,~nd L.J)

RESPONSE: Noted.

COMMENT:

From information in the draft EIR/EA it is unclear what project-related noise levels will
occur off-si te, or if such levels wilJ conflict wi th proposed land uses around the proposed
facility. An analysis of noise levels at the property lines of the proposed facility should
be provided, and noise levels that are acceptable for the proposed use of the surrounding
lands should be identified and discussed. (CEC)

RESPONSE: Section 4.1.3 discusses anticipated noise levels at alJ off-site
noise-sensitive receptors in the vicinity of the project area. In all cases, outdoor
noise levels a t these receptors were found to be less than 50 dBA, Leq which would
not present noticeable noise impacts. Section 5.3.1.3, p. 5 to 9, indica'ted that "no
noise sensitive development is currently planned for areas within 0.5 mile of the
project site," and that noise levels beyond that distance would not be intrusive.
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COMMENT:

Page 4-23. A night-time concern or impact is not identified, why mitigate. (BLM/USFS)

RESPONSE: Acknowledged.

AIR QUALITY

COMMENT:

Page 3-30. GBUAPCD has no permit program for wood-burning devices. (GBUPACDJ

RESPONSE: Acknowledged.

COMMENT:

Page 4-25. (Re: Worst-case 24-hr. PM10 levels): How is this arrived? Needs support.
(BLMlUSFS)

RESPONSE: The PM10 particulate portion is generated at varying rates depending on
weather conditions and other factors, but a useful worst-case value is 1.2 tons per
acre per month of activity (BAAQMD, 1985). This figure includes emissions from
excavation and earthmoving, traffic on unpaved surfaces, wind erosion, and
construction.

COMMENT:

Paqe 4-25. Although the air quality within the boundaries of the Jo~n Muir Wilderness
area ma') no! be affected, air pollution emissions mc::.' be vicu'ed b:} \·isirc:-s 'W'i!h:~ ~:"2

u.~:i·::ki:'ness a;ec. (L:)

RESPONSE: Acknowledged .

COMMENT:

Page 4-26. Add the following mitigation to those indicated: Surface permanent roads and
pads with at least four inches of road base material. (BLM/USFSJ

RESPONSE: Acknowledged..

COMMENT:

Page 4-26. Fourth mitigation. Build a wall? Not practical or effective. (BLM/USFS)

RESPONSE: Noted.
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COMMENT:

Page to 4-26. Fifth mitigation. A 15 mph speed limit is unacceptable. (BLMfUSFS)

RESPONSE: Noted.

COMMENT:

- Page 4-26.. What will be the source of fresh-water needed to reduce construction dust.
Perhaps reclaimed wa ter from MCWD could be utilized. (LJ)

. RESPONSE: The source of water to reduce construction dust has not been
determined: Reclaimed MCWD water should be considered.

COMMENT:

_Page 4-27. Mitigation. Drilling has not been identified as causing an impact and
long-term testing would not reach the atmosphere. Change first sentence of mitigation
to read: "Limit c1eanout and short-term testing activities to one well at a time."
(BLM/USFS)

RESPONSE: Acknowledged.

COMMENT:

Page 4-27, paragraph 2. The assessment of hydrogen sulfide emissions during well testing
operations assumes the well will be pumped during the short-term (two to four hour) well
ck=.no'Jt period. Thi; assu!npti:." is incorrect and the 2,000 gpm pumped rvell f1ou' -8 'e
ot'sresrirr,2tes the e:-~;:yzct€d h~'':.:·o2~n Sillfio2 ~rni~,sio:-1S. The l~:-(;;":-).sc:; 0;:)~~:-:2ti0:-1~ ',.'~,.;:J

e1>::·,.1' :h£ v.;ells to fl~\~' n2rura;_1~' \.~·ithout p~mpinz (fl(l~.t· IZ.t'2 ~~.~:'rr:2:2d ,-j:)! 10 e:.;:<:' .".:
500 L.m) to on-site tanks. This ,ate of fiow would not resuit in emissions in excess of
those allowable under GBUAPCD emission standards (2.5 kg. per hour per well), as
conservatively calculated below:

500 spm x 3.785 I/gal x 8 mg/l x kg/l06 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
and would, therefore, not release any hydrogen sulfide to the atmosphere. (MP)

Page 4-27. GBUAPCD will require mitigations on flow tests of wells so that H2S
emissions will not exceed emissions limits and ambient standards, The long-term test
flows should be run through the existing MP-l plant and reinjected as will be done for the
PLES-l flow tests. (GBUAPCD)

RESPONSE: Acknowledged.

COMMENT:

Page 4-28 (re: amount of isobutane emitted) The PLES EA shows possibly to be less than
the hydrocarbons emi tted from the forested area to the east. How does this compare to a
typical Mammoth gas sta tion? (BLM/USFSJ

30



I

]

]

I
I

~

i I
i

RESPONSE: A California Air Resources Board (1987) inventory of isobutane
emissions in Mono County for the year 1985 indicates that gasoline dispensing
accounts for about 53 Ibs per day of emissions. Total isobutane emissions for the
county were estimated at about 91 lbs per day. Estimates of early 1987 losses from
the MPI plant represent 175'70 to 1000'70 increases over estimated 1985 levels.
Operating emissions of MP I, II, and II would be no more than 750 lbs per day.
Isobutane is considered a slightly photo-reactive hydrocarbon. In contrast,
hydrocarbon contained in by-products of gasoline combus tion and tha t produced b~'

some varieties of trees is considered reactive.

COMMENT:

Page 4-29. No more than 250 Ibs/per day of isobutane should be allowed to escape into
the atmosphere." (LJ)

RESPONSE: See page 4-29. The GBUAPCD will not allow emissions to exceed
250 pounds per day.

COMMENT:

Pages 4-30 to 4-32. The draft EIR/EA states that substantial emissions of both H2S and
isobutane could result during upsets of the facility. Ambient concentrations that would
result from such events should be compared to levels that are considered acceptable for
public exposure, Criteria used to gage such exposures should consider the effects on
sensitive members of the general public. (CEC)

I

RESPONSE: Federal Occupational Safety and Health Administration guidelines have
set the maximum acceptable H2S concentration at 50 ppm for no longer than ten
minutes during any eight-hour period. The acceptable ceiling concentration of
20 ppm sh0:Jlc be considered the upps: l::::it for aC::E'pi:3ble ':}:T'-'~ ~1':7:? !O £cr
n)(:r.JbcT~ of the ;:'''...1t~i~. 'The c('~cenr;ati~n ~ho;t:n i:-. i-Z.:'::f: .-;_.~: .: s:':r:rc -" ",.-
jT12~! E:~:C€cj th.ese: k\:I2!s. OS~.!', gtd JiTicS :::Jr ~SO~:';7:: ... :~ :J~"-' ~i'::': L:"'~::: C~:

although as stated on page 3-28 isobutane is flammable at cJncentrations belween
1.8% and 8.4'70 in air. Model results for catastrophic release of isobutane, as shown in
Table 4-11, indicate that this hazardous level could be reached.

COMMEl\'T:

The geothermal fluid released during upsets can contain trace amounts of arsenic, lead,
and mercury. The resultant public exposure to these pollutants should also be evaluated,
(CEC)

RESPONSE: The use permit application for MP II & III (Mono County applicatioci No.
OIE-86-02) indicates that lead is not likely to be present in any of the planned
production wells at the sire. Arsenic has been measured in fluids from nearby wells,
but would form compounds which would precipitate from the hot geothermal fluids
and would not become air quality hazards, A small fraction of mercury was detecled
in one of the eight wells tesled. Prolonged inhalation of the geothermal fluids from
this well could expose an individual to toxic levels of mercury. Under normal
operating conditions such exposure ,,'ould nOI occur.
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COMMEl'-.'T:

Page 4-31, paragraph 4. States isobutane is normally stored as a colorless, odorless, ...
gas. However, for the MP 11 & III project, it is proposed that an odorant would be added to
the hj;drocarbon working fluid, prior to storage and use. (MP)

RESPONSE: Acknowledged.

COMMENT:

Page 4-33. paragraph 1. States vacuum truck would collect hydrocarbon vapor for
potential reuse. Should state vacuum trucks would be used to collect non-vaporized
hydrocarbon liquid for potential reuse or disposal. (MP)

RESPONSE: Acknowledged.

COMMENT:

Page 4-34. paragraph 1. States relief valves and discharge valves would be opened to
·reduce the quantity of material available for combustion. Should state these valves would
be closed to reduce ... (MP)

RESPONSE: Acknowledged.

COMMENT:

Page 4-34. paragraph 2. States a mercaptan should be added to the isobutane as an
odorizer. However. it ha!' been demonstrated that mercaptans are not stable at the
tc-::,,;perar\l::::'s expeCTed i:. he geothermal hez. exchz.nser. A'S ~ut·· :~'C" ..!~:; E:2~C "7

RESPONSE: Acknowledged.

COMMENT:

Paqe 5-9. The cumula th·e amount of construction time for constructing all proposed
geothermal plants of four years is considerable. The impact on regional air quality when
viewed in this light is considerable. Perhaps tighter constraints on air quality during the
construction phases is necessary. (FS and LJ)

RESPONS::: A four-year construction period is the worst-case estimate based on a
sequential timing of construction periods. In reality, it is anticipated that PLES I and
MP II would be built, to the extent possible, simultaneously, thus reducing the net air
quality impact.

COMME1'iT:

The document states, on page 5-10, that the facility may emir. 1.500 to 6,000 Ibs/day of
non-methane hydrocarbons. This may also be considered to be a significant impact. It is
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unclear that this impact will be mitigated to the extent feasible. (CEC)

RESPONSE: The cumulative case considers six separate geothermal plants, not one
facility. With mitigation measures required by GBUAPCD, total emissions of working
fluids for six plants would not exceed 1,500 Ibs/day. This is not considered a
significant impact.

COMMENT:

Pages 5-9 to 5-10. The document, states that construction activities could cause new or
continued violations of the state's ambient PM10 standard. This is unlikely to be
considered a significant impact, yet there is no indication that impacts will be mitigated
to the extent feasible.

".

RESPONSE: If Mono County is reclassified as "non-attainment" for PM10 as
anticipated by the GBUAPCD, then a PM10 attainment plan would impose specific
measures for reduction of PMI0' Until then, the mitigation measures proposed on
page 4-26 would control fugitive emissions of particulate matter from construction
activities at the site. .

COMMENT:

Page 5-10, paragraph 3. The analysis for cumulative impacts from fugitive emissions of
hydrocarbons (see Table 4-7) is o\'erstated 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 n6t perceptibly influence the maximum ground-level concentration
of hydrocarbon resulting from fugitive emissions in the Casa Diablo area. As such, they
should not be considered in the single source, PTPLU model, analysis. (MP)

RESPONS::: TI"!(? purp8:.e c~ I}1£ CU:.1v!,~dt·e 5:J3J1--tS~S ';:;:.s:o i:::::f',:::~~' fT~2:'~:::·.:

cO!1cenrrci:lor:s of isobur2~e c3used by r.ontirHl2.1 Jc·:k:::~e rro:-;": j~~;::s zrlj 111::: '
UIJder u'orst-cc:se ineteorologicaI condirions. To thar end, emissions from the si:·:
plants were modeled as a single point source. The ground-level concentrations shown
in Table 4-7 for emissions rates of 1,500 and 6,000 Ibs/day are less than 0.2% in air
and do not present a safety risk. If the results of that modeling effort had indicated
that ignitable concentrations could be reached, then it would have been necessary to
separate out the sources for a more realistic representation.

BIOLOGICAL ENVIRONMENT

VEGETATION

COMMENT:

The draft EIR/EA fails to provide adequate information on the existing biotic conditions
or possible impacts on rare or endangered species or natural communities. The draft
EIRIEA cites a "biotic assessment" by Dean Taylor and Richard Buckberg (I987) as the
basis for the discussion on vegetation. However, this study was conducted at an
inappropriate time of year (winter), without an appropriate level of study for impact
anaJysis (D. Taylor, personal communication, 8127/87). According to Dr. Taylor, these
limitations are stared in his repor!, which was intended to be only a general scoping
study. Although orher supporting dara were attached as appendices, the "biotic
assessment" was not attached.
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A detailed rare plant sun'ey report which follows guidelines pro\:ided by the California
Department of Fish and Game should be prepared to serve as a data base for assessing
potential impacts to rare plants. (CEC)

RESPONSE: The follou'ing is quoted from Taylor and Buckberg (J 987):

"Based on the array of species and habitats of rare plants knou'll for the eastern
region (Table 2), we can offer two lines of evidence why we feel occurrence of
specific species on the Casa Diablo Hot Springs study si te would not be expected
given current information."

"History of Botanical Collecting - the site, located adjacent to highway, has often
been visited by botanists passing through the eastern Sierra region. The first
collecting of which we are aware (through personal communications and herbarium
research) was in the 1930's, when John Thomas Howell and Alice Eastwood, and Frank
Peirson collected along Highway 395 and in the Mammoth Area. Eastwood and
Howell visited Casa Diablo Hot Springs, but found no rare species there. The
Eastwood and Howell collecting trips were effective explorations, as several
previously unknown species were discovered (including Lupinus duranii, Astragalus
monoensis, and A. joahnnis-howelliiJ. Peirson's collecting in the Long Valley region
was also thorough, for example, he discovered Pedicularis crenulata var. candida
growing at Convict Creek."

"Other botanists, including Dean Taylor and Mary Dedecker, have also collected at
the site in the past, without noting rare plants."

"Arral! of Habitats and GeograDhl! - the aC'ailability of habitats for rare plants on the
site are seemingly such that potential habitat for several candidate species .,. is
absent. The Mono milkvetch (Astragalus monoensis) is known to occur-about one' mile
to the north of the Casa Diablo area, but we did not observe this species on the
~ .. jy. .I\t.th,? :ir.le of our st:r·;':~~} . .t:.•. !v10:l0CnSIS r:-~nt51 cJth'::.:gh C'~':-r:lcn!, \.:.':'.
cV:'002n: c:.::id C2.s:'~Y rcc('.s::::eo l:::'~. ·:bSC:TCC: E.t ;Jsc.:~!~· r:':::--T ::):'.~ .. ::' -:::.,:r-.:::.. .. '.
r'ou2c !:,S\:€ d.€t.·::c:...~d ;:!1~ pc·:. .J~::.!~c·r.:; 0;: :he S:~E. The ~;2.:. ::. ;~:- ::,:.:: p~:=:-;:.. . ...
pwnice soils with moderate to low sagebrush cover, occurs on the northern por:ioTl 01­
the site, but A. monoensis is apparently absent there."

"Others of the species .... (which could occur in the area) are typical of hot springs or
alkaline meadow areas in the Eastern Sierra. Occurrence of these species on the
Casa Diablo Hot Springs site was not documented in this survey. nor have there been
historical reports of these taxa from the site."

"Two species occurring in the Mammoth region for which detailed habitat information
is lacking, Mammoth Lupine (Lupinus sublanatus), last see'n in 1935 and knO\l.'Tl only
from the type collection, and Pine Ci ty stonecrop (Sedum pinetorum), last seen in
1913 and also known only from the type collection, are unlikely to occur on the site.
The Mammoth Lupine is knOU'll from a single collection near the "Earthquake fault"
along Highway 203, while the sedum was collected in the montane forests west of Old
Mammoth (the sedum was once thought to occur only in Mexico, but this supposition
is erroneous)."
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COMMENT:

Page 4-34, last paragraph. What is the name of rhyolite buckwheat? Is it state listed?
Who determines if a plant is botanical1y sensitive? (BLM/USFS)

RESPONSE: Rhyolite buckwheat, Erigonum kennedyi var. purpursii, is not listed by
the state or federal agencies. The rhyolite buckwheat scrub community includes
many herbs, the most important being pussy-paws (Calyptriduim Umbel1aturn),
locoweed (Astralagus purshii), and cheatgrass. This plant community is restricted to

"pwsenror formerly thermal1y affected soils and is essential1y limited to such areas in
the eastern Sierra region (Taylor and Buckberg, 1987). It can be considered a
botanically sensitive area using California Department of Fish and Game, Data Base
Criteria (see Hol1and, 1986).

COMMENT:

Information should also be provided regarding disturbance to areas identified as "thermal
marsh" and mountain meadow communities, as these may be wetlands and thus subject to
state and federal policy. -

"All wetland areas should be completely avoided. Wetlands areas that have been degraded
without federal permits should be rehabilitated. (CEC)

RESPONSE: No impacts to these communities are expected.

COMMENT:

Page 4-35, paragraph 2. We have worked closely with a Subcommittee of the Owens
Val1ey Interagency Council ("OVIAC") and representatives of Mono County on landsczping
of the Of. "c~iT!g p:::.n!. V,"e f:G'~'e a:v.·c.:~lS czrc22 ",dth 20.::1 C0:-J-;:1"': ~.O :.::-:" }·:::-.c]::.;: ~

t\":th l the ':-j-?ed fo~ 12~i.s:::3ping, out b2l1€\J'Z 'lh2.r :ne {ol:o ..;..~n~ p.:;::-;::s s!:()~i~ :~lf:

a c~:'"10td ~ ig-ec:

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 revegetate.

C) The project area is geothermal in character and there are considerable portions of the
area, where the surface or sub-surface ground tempera ture is high enough to kill
vegetation. It will not'likely be possibly 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. There are 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. (MP)
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RESPONSE: Comments noted. Growing conditions would limit good plant grov.'th.

COMMENT:

Page 4-36. Seedling survival should be monitored and if less than 75'7. of seedlings have
survived, then replacement planting should be conducted. Three years is much too long.
(FS and LJ)

RESPONSE: A 75% survival rate seems high and optimistic for the region and the
species to be used for revegetation. A more realistic percentage should be about the
50% survival level -- this is a typical percent for revegetation work in the western
United States, especially in nutrient poor soils of the Great Basin.

It is agreed {hat a three year long monitoring period to determine seedling survival is
long. Two growing seasons, should be used to determine seedling production and
survival.

COMMENT:

·Page 4-37, paragraph 1. Sta tes 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 visibili ty of the pipeline along the Bluff north of the
existing MP Uni t I power: plant. (MP)

RESPONSE: According to the vegetation map provided by Taylor and Buckberg
(1987), the pipeline would pass through an area of rhyolite buckwheat scrub (see
Fi~;:-c.: 2-2 and 3-5 in th£ DEI?). }-iO-..1"2\-€T, the s-cal? ~: :-:~t:-;.:~~~.- ...:~' :.;~. it :.::-.'
tl::3.t c:r€cs a:€ p~ccisejb' O:~Enea:'f'd. T~·j8 £:~li::r(l.L n\ll.i~::L::-; ~f.l. 4-:;:, . ,:~r Co ~"n:'

should g:oG~dtru;:h rfle lo:c.ticns of wcEs .:md p~p-2iin,:, :.) eLSi:ri: l:~:"': .;j:':~' '':;C~: .... o.L·:
impinge on botanically sensitive areas applies, regardless of how the details of
vegetation are shown on the maps.

J COMMENT:

Page 4-34. It seems to be implied in the last paragraph that the pre\'ious disturbance of
three acres of the power plant site somehow softens the impact of further vegetation
loss. Furthermore, the case is editorially put in a minimizing fashion. Could it not also
be put that "more than 12 acres of Jeffrey pine,~ than six acres of sagebrush scrub ...
would be directly affected?" This instance is characteristic of the recurrent pro-project
tone of the entire document. (SC)

1
)

I

RESPONSE: The acreage of the disturbed area is included for completeness. The
phrase "up to 13 acres ... " is used to prodde an upper limit; "... more than 12 acres"
is meaningless, since it could be 13 acres or any larger number. The logical questiOn
which follows would be "how much more than 12 acres?"
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COMMENT:

Page 3-34. Complete botanical (and faunal) knowledge should have been obtained for tr.e
leasehold and included wi thin this DEIR. (SC)

RESPONSE: A biotic sun'ey of the si te u:as conducted in 1986 by Taylor and
Buckberg. That document is aC'ailable at the ELM office in Bishop and at the 1-1000

County Energy Management Department in Mammoth Lakes.

TERRESTRIAL WILDLIFE

COMMENT:

The draft EIR/EA sho"uld identify wildlife species that occur on or near the project site.
Specific information on the occurrence of Sage Grouse on the project site (as opposed to a
general discussion about the regional occurrence) should be provided. (CEC)

RESPONSE: See Section 4.1.2.2, page 4-37. Discussions with USFS grouse experts
indicated that the project site receives lillIe sage grouse use.

'COMMENT:

Page 3-37: A more accurate picture of deer migration over the Sierra Crest would
include mention of Deadman Pass and San Joaquin Ridge as key migration routes.

Additional discussion of the importance of spring migration habitat to herd viability is
required. The fact that does are carrying fawns in the spring and therefore are
particularly vulnerable to stresses and disTUrbances, such as new developments on or. near
migration pathways, should be stressed in the discussion. (CDFG)

~..~.sPO>T.s:~: U22T prc~·::~';~~' :"nir:-('·r-e 0':2T bOTj; ['c:-:c:;-;;'::: !=':..-:: :.:.~,:: S.;~ ::';< ~:: -.
~':'2i7~e: :'?a v:c-:..:!c tIt; ci:"'ec:l,::-' ir.-J?-=c..ct:::i by!' .. prv.ic:::. /~ ..::;.nC".,:I€':--·;·· ..:...:\..,<~:. ,. . .... .

~.:t:.·::-.':' r;.:~ ;:,C ~:':c~-c: ;'-"':l:-:;C ..~.:.::c. :0 :;''':-2':S G...:: ~~;g i.J:g:.:: ::..S7j l;.:";, :':":l'.:.:r U'- __ .
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COMMENT:

Page 4-38. 1 have personally observed over 250 mile deer during spring migration/staging
in the riparian area along Mammoth Creek just below the bridge over 395. The mule-deer
STUdy makes no reference to the impacts on these animals due ro noise during construction
and operation. Its focus is too site specific when it only Gonsiders the dozens of deer that
may pass directly thru the project si teo (FS and LJ)

RESPONSE: The riparicn area below the 395 bridge is over 0.5 mile from the project
site. Construction noise is not expected to significantly affect deer migration. Deer
currently migrate past the existing MP 1 during operation.
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COMMEl'-.'T:

Page 4-38, second paragraph, third and fourth lines. The use of "directly" connotes
prevention, not slowing. What are the areas impassible by deer? <BLM/USFS)

RESPONSE: By blocking passage of the deer, the power plants-and associated
pipelines could directly prevent deer from crossing the project site. Impassible ar",,;
may be created by the plants and other facilities.

COMMENT:

Page 4-38, fourth paragraph. Is there any data (sic) to ind.cate this is an effective
mi tiga tion? Where did the numbers come from? (BLMIUSFS)-,

RESPONSE: Distance between crossings and crossing width were developed during
mitigation work done for PG&E's Crane Valley hydroelectric facilities in Madera
County, California. Mitigations were developed in cooperation. with PG&E and CDFG
personnel.

·COMMEl'-.'T:

Page 4-38, paragraph 4. The Draft EIR/EA suggests the applicant adopt costly mi tiga tion
measures for impacts on deer migra tion which are characterized in Appendix C to the
document to be "trivial" even under a "worst case" scenario. Therefore, the mitigation
measures appear unjustifiable. (MP)

:

RESPONSE: The mitigation measures are designed to offset both direct on-si te
impacts and regional cumula rive impacts. CDFG, the responsible agency, considers
potential impacts to deer an importa~t issue.

r ...... ,/lT-~ __
...... l.;.-._~ .... ..::.~ .. ~ ;

Page 4-38. oaraqraph 5. The Draft EIR/EA suggest 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 habi ra t; and
(2) the project is not expected to significantly impact mule deer. (MP)

RESPONSE: Acquisition and protection of threatened winter range deer habi ra [
would help maintain the viability of local deer herds by protecting key elements
needed for their life hi~tory. Swall Meadow is used for migration in addition to
wintering.

Alternatively, for in-kind mitigation, private lands in Little Round Valley south of
Lake Crowley could be purchased and protected. Consultation with CDFG and USFS
would be required to determine key parcels used by deer during migration.

COMMENT:

Page 4-38. last paragraph. There is no federal land for sale on this area. The purchase of
federal land would not create additional habirat. Probably not legal to require a ,Jri\:ate
land owner to buy land in order to develop his OUl1 land. Please ami t mi tiga tion.
(BLM/USFSJ
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RESPONSE: The wording of the mitigation should read: "If necessary, consider the
appropriation of funds toward the purchase for transfer to federal ownership of land
in the Swall Meadow area for winter range habitat, which is presently privately
owned." .

The goal would be to protect existing habitat which is in danger of development. The
mechanism for implementation would likely require all project sponsors to make
contributions to a mitigation fund which could be used to finance appropriate
mitigations. This would be an appropriate mitigation to maintain the viability of the
deer herds wintering at Swall Meadow and migrating through the Mammoth Lakes
area.

COMMENT:

Page 4-38. Though some negative impact from pipelines and fencing is unavoidable, we
concur with the stated mitigation to design these obstacles so as to minimize the impact.
Even so, some migratory deer impacts will still occur through unavoidable increase in
noise, visual obstructions, and physical barriers. A detailed map of pipeline routes should
be included to enable specific evaluation of these problems and this measure's ability to
mitigate them. Burial of IOO-feet segments of pipeline also recommended to better
provide for deer passage.

RESPONSE: A detailed map of pipelines, fences, and facilities would be developed in
the siting and engineering phase of development. These plans would include
mitigation measures required by the County.

COMMENT:

Appendix C Page C-14. We concur with the methods and findings of the deer migration
study. However,:the interpretation that deer show preference for the less developed
portions of tl"le z.!ea i~ subs:a~ ria red by pr:oT co:! 2ct; ~':: 0.f i:1:');-mz i i:;~i '~--.,.' :1;£ .l):' ":i})C';-.',
of deer !"Yl:g:C:I10:l. CO<1sijering hi::;toric d::::er Il:ig;:a:: . US12 , a :no:'2 2:.c::;J;;:.:e
i~lerpret2ti(m u:'Jul::i be 'lh2.1 cser ac:ively c\"cid the L..iSii;-;S l<? ~ p:)\.;~! i)la:E d:.:~ :2

noise and visual impacts and the presence of substantial physical barriers in the form of
fences and pipelines. This avoidance response effectively results in project impacts to
deer use area beyond that physically occupied by project features.

Appendix C. Page 7. C-19. The apparent avoidance of existing development by deer
demonstrates the importance of fully considering cumulative impacts of additional
projects such as MP 1l and MP Ill. As projects multiply, habitat options for various
wildlife species decrease, unavoidably causing stress and direct losses to wildlife
populations. To quantify such losses, we recommend that all geothermal development
project approvals in the area be kept in abeyance until an areawide study of cumulative
impacts to all natural resources, including deer, can be completed by the permitting
authori ty. Such a study would allow decision makers to recognize those projects which
provide for retention of aesthetically and economically important natural resources and
those that do not. (CDFGl

RESPONSE: We acknowledge and concur with CDFG's interpretation of the deer
migration study. We agree that cumulatit'e impacts from geothermal and other
developments in the Mammoth Lakes areas could be significant, and that a thorough
study of potential cumulative affects is needed; however, it is beyond the scope of
this project.
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COMMENT:

Page 4-67. Due to its greater unavoidable impacts, we oppose the alternative location
proposal. (CDFG)

RESPONSE: Noted.

COMMENT:

Page A-3 (Appendix): We concur with the envirorunental checklist, item 5-C, that the
project will result in a barrier to animal movements. This impact is not mitigable to a
level of non-:significance. (CDGF) ..

'.RESPONSE:. Noted. Based on the deer migration study, we believe the mitigations
could reduce potential impacts on animal movements from this project to a
non-significant level.

AQUATIC RESOURCES

COMMENT:

Appendix A-3, (Initial Studv). #5 Animal Life. This project has the potential to change
the diversity and/or number of species of animals present throughout the Long Valley
KGRA, not only within the project area as stated in the document. However, it has not
yet been determined if tpere exist within this potentially affected area any unique, rare,
or endangered inverteorate species. Therefore, it is necessary to survey all hot springs,
artesian springs, and surface waters in the Long Valley KGRA in order to inventory all
aquatic oriented animals including fish, reptiles, .amphibians, and invertebrates. (CDFG)

COMMENT:

Paqe 3-40, paragraph 2. A report titled Biological Assessment of Proposed Geothermal
Energy Development in Casa Diablo Hot Springs Area on the Owens Tui Club (Gila bicolor
snyderi) and Hot Creek Headsprings Refugia, August 1987, has been submitted for rel!iew
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. (MP)

RESPONSE: Acknowledged.

COMMENT:

Paqe 3-40 and 3-41. Delete all references to "hot" springs at the Hatchery. (BLM/USFS)

RESPONSE: Comment acknowledged. The springs at the Hot Creek Hatchery may
not be considered hot but are warm relative to above-ground surface waters in the
area.
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COMMENT:

Page 4-39. Replace mitigation listed in paragraph four with the mitigation in paragraph
two referencing Section 4.1.1.1. in the OEIH.

RESPONSE: Comment noted. The erosion and sedimentation control procedures,
however, do not adequa tely answer to the problem of hazardous ma terial spills;
therefore, the presently stated mitigation measures should remain in place.

COMMENT:

Page 4-40. Require applicant to restock trout in the sections affected by a spill.
(ELM/USFS)

Page 4-40. The detrimental effect (of a spill reaching Mammoth Lake) on the catch and
release section due to trout mortality from high water temperatures would be severe. In
that event, a census of number and size of destroyed trout should be taken, and the same
size and species of fish replaced by the proponent responsible. A similar mitigation should
apply to impacts tha t may occur a t the ha tchery.

Page 4-61. A significant mortality of trout in Hot Creek is not a temporary effect. (FS
& LJ)

RESPONSE: The following mitiga tion should be added on page 4-40:

Require the project sponsor to restock trout in the sections affected by a spill.

COMMENT:

RESPONSE: Noted. This would reduce the level of injection support to the injection
reservoir. Supplying geothermal water to the hatchery would require use of
geothermal fluid, whether it resulted from increased production or decreased
injection.

COMMENT:

Cumulative biological impacts of geothermal development in the Long Valley Geothermal
Resource Area are not adequately addressed. A study of the cumulative biological
impacts of this and other developments in this area should be completed prior to the
approval of any additional power plants, and should be included in the data used to
determine the cumula tive impacts rela ted to the proposed project. (CEC)

RESPONSE: Cumulative impacts relating to proposed projects near Mammoth Lakes
are discussed in the OElR (see pages 5-11 and 5-12). Cumulative biological impacts
of geothermal development in the entire Long Valley Geothermal Resource Area is
beyond the scope of this documen 1.
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COMMENT:

Cite experience at the Geysers to discuss changes in aquatic fauna (CDFGl.

RESPONSE: Siltation of salmonid spawning grat·e1s and decrcased food production in
the form of benthic invertebrates are of particular concern at the Geyscrs. Thc
steep slopes characteristic of the area are susceptibJ(' to erosion and lardsliding and
spills travel rapidly on the steep slopes. This impac( is less sct'cre al Casa Diablo
because the topography is gently sloping and there are fewer perennial streams to be
affected. lnpar.0cl1lar, the spill control measures suggested by the projcct sponsor
for MP 11 & III should be sufficient to stop fluids from reaching Mammoth Creek.

Spills at the Geysers have been primarily geotherma]steam condensate and chcmicals
being transported to the plant sites. Condensate spills accounted for 82% of the
spills from 1971 to 1984. About 2"70 of the spills were materials used for HZS
abatement and in the treatment of condensate (Warner et aI., 1986). At MP 11 & !II.
the geothermal fluid would be circu1a ted in a closed system and the working fluid
would be air cooled, so there would be no. condensate nor would treatment of it be
necessary.

Baseline studies of aquatic fauna at the Geysers are availoble; but, in the time
available since receiving the comment, we have not been able to obtain studies which
document the effects of spills on aqua tic fauna.

SOC1AL ENVIRONMENT

VISUAL RESOURCES

COMMENT:

Pc'::·: 3--~0. !<P J:. III -;.dll CO:1::--:~:'~:C :8 ths ce::-::i:-::.;::d .:~~?=-:.(:.:.: ~ . '- .
.s:c;~;: cc:-~·:'dc:-. f?3 &. =- ...T}

RESPONSE: Noted.

COMMENT:

Page 3-42. paraqraph 2. Replace paraphase of GRO Order 4 "'ith a direct quote. GRO
Order 4 states that "The lessee shall reduce t'isual impact, where feasible, by the careful
selection of sites for operations and facilities on leased lands. The design and
construction of facilities shall be conducted in a manner such that the facilities will blend
into the na tural envirop.menral setting of the area by the appropria te use of landscaping.
vegetation, compatible color schemes, and minimum profiles. Native plants or other
compatible vegetation shall be used, where possible, for landscaping and revegetation."
(BLMlUSFSJ

RESPONSE: Noted.

COMMENT:

PaQe 3-42. paragraph 3. Delete the existing paragraph under Forest Sert'ice Plans and
Policies. Add the following to the preceding ELM discussion. "The BU-l's Lease Block I
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Environmental Analysis and subsequent geothermal lease stipulations designate the
proposed project site, and most adjacent areas along Highway 395, as Visual Resource
Constraint Level 2. This constraint level requires that surface occupancy for high impact
geothermal activities should be ..... excluded unless surface management concerns can be
mitigated." (BLM/USFS)

RESPONSE: AcknOldedged. Make the appropriate changes to the text of the DEJR.

COMMENT:

Page 4-43. Change mitigations to read: "Paint long-term equipment to blend with the
surroundings." (BLM/USFS)

RESPONSE,', Agreed.

COMMENT:

Page 2-28. New electrical transmission lines should be buried adjacen t to road
easements. (FS & LJ)

Page 4-43. All new power transmission lines should be underground to reduce visual
impacts with revegetation of disturbed soil. (FS & LJ)

RESPONSE: Noted. Burial of power transmission lines would reduce their visual
impacts. The lines could also be carried in conduits along pipelines, which also would
remove them from the overhead visual environment without additional disturbance of
soil and subsequent need for revegetation which burial would require. An additional
mitigation should read: "Electrical transmission lines should be buried or should be
conveyed in conduits along pipelines."

Put all fluid transmission lines below grade. (PC)

All pipelines should be below grade. (PC)

Fluid conveyance lines should be concealed behind berms along adjacent road easements.
(FS & LJ)

RESPONSE: Berms or trenches could be used to screen pipelines from view, but this
was not suggested as a mitigation for the following reasons:

Excavation to build the berms and or trenches would disturb the soil and
change the topography over an area approximately 20 to 30 feet wide
along the pipeline. If all project pipelines (including those traveling along
existing pipelines) were bermed, this would resul t in a disturbance of up to

five acres. The slope of the disturbed area would be rela tively steep,
causing an increase in erosion rates. The slopes could be revegetated. but
it is possible that to maintain the berm height, maintenance grading would
be required, In that case, the soil would be disturbed in the long term.
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Natural drainage patterns would be disrupted and water channeled along
pipeline routes.

The pipelines would be less accessible for maintenance and inspection.

If pipelines were near berm walls, the pipelines could be damaged by
conract with rhe berms during an earrhquake.

Shallow bedrock in parts of the project area could subsrantially increase
the difficulty of berm construction.

COMMENT:

Page 4-44. first mitigation. Add "pipelines" to list. Also add senrence: "Utilize existing
vegetation to screen intrusions from critical viewshed points." (BLM/USFSJ

COMMENT:

Page 4-43. first paragraph. Grading for pads and access roads can alter the landscape
form more than "slightly," depending on slope and layout. (SC)

RESPONSE: The site is one of relatively low relief and should not require significanr
topographic changes.

COMMENT:

Page 4-44. sixth bullet. 'Not beneficial visually or practically as snow tends to destroy
fences. (BLM/USFSJ

RE:SPONSE: Noted.

Page 4-44. last bullet. Exterior light should be directed inward and downward toward
work areas, should be shielded so that no light shines outward nor upward, and should be
equipped with operational switches so that light may be turned off when not needed. (SCJ

RESPONSE: Noted.

COMMENT:

Paqe 4-46. fourth line. What other mitigations? (BLM/USFS)

RESPONSE: The sentence should read: "These mitigations... "

COMMENT:

Paqe 4-46. The draft EIR/EA states that even with mitigations the plant would be
noriced by casual observers and the projecr would therefore be inconsistent with the
Visual Management Objective of "rerenrion." However, the text does not state whether
this inconsistency would consritute a significanr environmenral impact. The documem
should make a determinarion on this issue.
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Page 5-14. The document described the cumulative visual effect of the project in
combination with the existing Mammoth Pacific 1 project and the proposed PLES I
project. However, it does not assess whether this impact would constitute a significant
environmental impact, either before or after mitigation. (CEO

RESPONSE: See page 5-1. The impact would be significant, e,·en after mitigation.

COMMENT:

Page 3-46. In general, MP I is a very poor example of the proponents' sensitivity tothe··
high visual quality associated with the Eastern Sierra region. I feel it is audacious on
their part to include "the existing geothermal development" as part of their justifica tion
of the other visual pollution in the area.

In light of Mammoth Pacific's track record in this area, a full and detailed visual impact
analysis, including revegetation and the use of berming, etc. should be submilled prior to
the issuance of the CUP. (FS & LJ)

RESPONSE: Noted.

COMMENT:

Page 2-22. The alternative plant location seems to be less visually sensitive as it can le
partially screened by existing Jeffery pines. This would be a preferred location. (FS & LJ)

Page 4-44. The alternaie site for MP II, III should be used to reduce its visibilitv. (FS &
LJ)

~~;:£:;~;f~'e~~;' 7~Zt1: ~rc~~~~~ ~7a~~:t~~~,.~~~j~;.'ie\~~ :;;'~~3?~~~;~'>;~ ~.~,~'~:~~~}~~~:.~: "'··:i ~,~
the initially proposed site in order to take aQ\.~an;:ag€ of the sc:ree:.~ng effecr v:hici1 \;,.:0'-.;.;]

be prodded by existing mature trees. We have also decided to reduce the visual impact of
the existing plant by putting redwood slats in all of the chain link fence around the plan t
as well as all existing and proposed well sites that would be visible from public roads in
the area. (MP)

RESPONSE: Noted.

COMMENT:

Page 5-1. As the MP II, 1II geothermal power plants are in direct conflict with the LlSfS
VMO of "retention," I urge that the no-project alternative be adopted.

RESPONSE: Noted.
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COMMENT:

Pages 5-12 and 5-14. Is the appearance of an "industrial park" type of deU'scape
appropriate for Eastern Sierra \'isitors JUSt as they are exiting 395? Since recreat:0n i,
certainly the emphasis of our regional economy, and further geothermal development and
the continued industrialization of the Long Valley area is in direct contraCt with t~Jese

economic and aesthetic values, we strongl,,' recommend a no-project alternar;\'e for
Mammoth Pacific II and III. IFS & LJ)

Pages 5-14 to 5-15. The document should assess whether the cumulative land use effect
of "transforming several undeveloped areas to industrial uses" would be a significant

,environmental impact, even thollgJ-, it would be consiStent with Mono County and In\,'o
Forest Plans exc~pt for the Visu"l Management Objectives for the area. ICEC)

The document should discuss the effect of industialization of Long Valley. (DD)

RESPONSE: Recommendation noted. The degradation of visual qualily at Casa
Diablo due to the construction of the project is not likely to have any adverse impact
on the regional economy (see discussion under Economics on page 52 of this
document). The industrialization would not be any more or less significant in terms
of visual impact than other forms of development in the Long Valley area.
Agricultural development or urbanization or resort development, for example, would
not be prefereable to industrialization from the perspective of retaining a high
quality, natural visual environment characteristic of the Eastern Sierra. Therefore,
the issue confronting decision-makers is how to balance changes in the \'isual
environment in the Long Valley area, whether they are caused by cooling towers,
control towers, multi-story buildings, or large areas of unnatural vegetation, against
economic effects of proposed projects.

SOCIOECONOMICS - LAND USE

COMMEl'H:

Page 3-48, Figure 3-8. Delete USFS designated range from map because grazing
allotments cover almost all the map. Change USFS Lease Block I to BLM Lease Block 1.
(BLMIUSFS)

RESPONSE: Noted.

COMMHiT:

Page 3-49. Add gasoline storage tanks owned by Chevron to list of land uses. IBLM/USFS)

RESPONSE: Noted.
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COMMENT:

Page 4-46. The draft EIR/EA states that the project is compatible with current County
and United States Forest Service plans, with the exception of the applicable visual
resource management policies. However, the text does not discuss whether the project
would conflict with existing and planned land uses in the area. Conflicts u'ith recreational
uses are of particular concern and should be addressed.

RESPONSE: No land uses are planned nearby other than the PiES I Geothermal
Project proposed for immediately south of the MP II & III site. No recreatio;;aJ uses
are planned for the area. - . ,.

SOCIOECONOMICS - HOUSING

COMMENT:

Page 4-47. The number of temporary and permanent housing units in the area as well as
the vacancy rate for each category should be specified. Given the lack of data on how
many workers will be from the local area, the population figures used to determine the
additional housing required should be calcula ted on the minimum local employment
scenario. Alterna tively, an analysis of workers needed by trade compared to locally
available workers in those trades could provide a more specific estimate of nonlocal
employment and thus housing needed. (CEC)

RESPONSE: The large local construction sector and the high percentage of entry
level jobs indicate a strong likelihood of local area employment (see 3.3.2.3 and Table
3-10). The minimum local employment scenario (page 4-47) is presented as a worst
case; it is unlikely to occur.

The immediate housing market is about 11,000 housing units. About 4,500 are used as
pc~maj1enr lV:lUs:ng a~id 6,500, :nai"~ condOD1i!1jum u:--.irs. 2.5 te:;:rx_~r.J;'::-· ]-;01..15::'''' -1-~~

'Vc.cancy Tare :cr p.::rm3.nenr ho~sil.~. is 2iO'£ld 2-~:(7o. T:j€ \"zc:..n.:.:;' :: _~: :':1 >2:.

hOL!sinz ....-ari.(>·:: S"re.Etl~~ wi-:.h tne SE::::SO;-;:2 cr,j c:::;~ (:1 :h.:? '..;, -:.·:i:. T:;E;' ::\.~.;.-:.~: I"C.;:;" "'",

rates occur d·"ring the weekends of the winter skiing season and the highest during
the weekdays in the spring and fall.

COMMENT:

Page 4-48. paragranh after Table 4-14. This infers tha t a demand for housing is a
negative impact, however this may not be the case during certain seasons and bad snow
years. (BLM/USFS)

RESPONSE: Noted.

COMMENT:

Pac;e 4-48. bullet at bottom of page. In the interests of the reduction of housing needs,
construction activity should also be timed so as not to coincide with Mammoth/Chance
construction nor PiES construction if these projects are implemented. (Sierra Club!
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RESPONSE: Were the period of construction activity to be significantly lengthened,
with the construction workers moving on from one geothermal project to the next
over several years, the character of the construction workforce's housing demands
would change from the abundant, temporary nonwinter housing to less abundant
permanent housing causing a greater demand for housing construction.

COMMENT:

Page 4-48. The EIR/EA states that construction of some additional housing can be
expected due to the project. However, the text does not state whether this additional
housing would constitute a significant environmental impact. The document should make
a determination on this issue. (CEC)

RESPONSE: See page 5-1. The impact on housing is not significant.

COMMENT:

Page 5-14. The document states that "simultaneous construction of two plants could
tighten the housing market." The document should quantify the effect on the housing
market and assess whether this effect would constitute a significant environmental
.impact. The EIR/EA should also provide the specific reasons(s) for including only
Mammoth Pacific II & 111 and PLES-I from among the proposed projects in the Mammoth
Lakes area in the assessment of cumulative housing impacts. (CEC)

RESPONSE: The cumulative demand for housing from all five proposed geothermal
plants would be about 30 units, less than 0.7'1. of the permanent housing market and
less than 0.3% of the overall housing market. The overall impact on housing would
not be significant.

Simultaneous construction of two geothermal plants could temporarily tighten the
ma~J:et for nor:.pe:Tm2.Dc:n ho'.!sip.S \)';llh 2. \~·or.£t C2S(' 0: 3.:1 ::; ....:.:-;:" 2:~ ,.:~ ::6 ....:,}:.:. ;::
see~:iT12 t€:11por:::'7Y hC·'JS~;lg. iJee:;:ing ~··i:h J r;.; t;:o:-:~:rs '~':'2e ':~':-.• ~\... : ':'.: . .:).2.2:. .... '';
th:s. ::'::na~1':i cO:lld p:,ev€;.: rentS f:iCi::J f;:.llirJS to : ..21:' ~;c-:';8~ O;;-~,,:.:.:...";lO:1 Ic\·.. ~ .. :..:
temporary nature would not provide an incentive for developing additional housing.
The increased demand would not result in a significant environmental impact.

SOCIOECONOMICS - ECONOMICS

COMMENT:

There should be much more economic detail, especially about the direct costs and benefits
of the project to the County. (Planning Commission)

Page 4-52. It is suggested that the proposed plants, MP-II and 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 supplj}
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MP-IIl. 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
de\'elopment on Federal Lease Nwnber CA1l667 would also generate about $95,000 for
the County in County of Origin funds. Annual property taxes on the MP-II and MP-III are
estimated at $300,000 per plant, plus taxes from MP-I and PLES-I are estimated at
$500,000. Therefore, the proposed plants at Casa Diablo would provide o\'er $1.3 million
annually in revenue to the County. Given these funds, the total development at Casa
Diablo could generate approximately 100/, 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 Counq;'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 'payiilg ten time its proportional share based
on employment. On an income-revenue basis, these proposed plants appear to be very
advantageous to the County. (MP)

RESPONSE:·" Geothermal lease and royal ty revenues to the county are mentioned on
page 4-51 and explained on pages 3-53,54. Wi th informa rion now a\'aiJable from the
project sponsor, the estima ted annual geothermal lease revenues to the county for
one plant in full operation could range from $80,000 to $160,000, with $100,000 as n
likely figure. With both plants in operation, the revenues 'could range from $160,000
to $320,000 with $200,000 as a likely figure. The revenues from other geothermal
plants (MP I and PLES I) are not relevant in addressing the revenues expected from
MP II and MP III (see Table 1).

The community service providers have indicated that, except for firefighting
equipment for the fire district and an Environmental Compliance Office and
equipment for the County's Energy Management Department, they have the capacity
to handle the increase in services required without and increase in staff or significant
equipment needs. ThuS the actual increase in county costs as a result of just MP II
and MP III would be very low (see Table 2).

An alternath'e method of estimating community service costs is to use the per carita
cost of the gene;"c' :'udge~. Thi~ rne:hod -;::.:ould O\~S!'.5!2 t!:f' 2:::",'::i ::~:-;: of' .
r':c:;nmot:'l Pa::ific 1.::oJj~::t b~J i·lself~ b:..:: ;r:i~V b~ jt':2::!R~CC F: 3 :~c.:"·:..: '..:t.::·l:Li:=.:j··_
pe;-SFECti\-~E (~ce 'Tc:"le 3i. B2S~d on 1l';2 1~C5-86 C:::-j~;·2.13,,·~:.:<rl :..:c c:::;;;..:"::;
expenditures were about $13,500,000 and the COunlY population was about 9,200.
Therefore, the per capita expense was approximately $1,500. The worst case
scenario, with no local hiring, has the population increasing by an average of 108
persons for 9 months during the construction phase of each plant, and by 14 persons
during the permanent operating phase. Based on a per capita expense of $1,500 per
person, the annual county expenditures would be about $122,000 ($1,500 per person
per year x 108 persons x 3/4 of a year) during construction of MP II; $143,000 ($1,500
per person per year x 108 persons x 3/4 of a year + $1,500 per person per year x 14
persons x one year) during MP II operation and construction of MP III phase; and
$42,000 ($1,500 per person per year x 28 persons x one year) during the operational
phase. See Table 4-14 for population estimates.

In addition, based on property tax per student, the local cost of each student is $2,400
per year. The greatest concentration of construction workers would occur in the
swnmer when school is out, however, the worst case costs would be $86,400 ($2,400 x
36 students) during construction of MP II, $96,000 ($2,400 x 40 students) during
operation of MP II and construction of MP III, and $19,000 ($2,400 x 8 students) during
the operational phase. See Table 4-15 for student population estimates.
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Annual general expenditures and school expenditures would be about $239,000 during
operation of MP II and construction of MP Ill, and $61,000 during the operation
phase. Annual lease and tax revenues during the operation phase would be about
$670,000 (see Table next page).

It should be noted that the geothermal lease revenue is restricted in how it can be
spent, and that the tax revenue is divided between the county, the school district and
special districts. Of the $470,000 in property tax revenue, about $211,000 would go
to the county, about $155,000 to the school district and about 131,000 to special
districts. The greatest costs to the county would occur during the construction phase
and the greatest revenues during the operational phase. Whether the project is
financially advantageous to the county is dependent upon the loss, if any, of
geothermal hea t/water to Hot Creek Gorge and the Hot Creek Fish Ha tchery

TABLE 1: ECONOMlC BENEFITS

MONEY PAID DlRECTLY TO COUNTY
Annually

Geothermal lease
Property Tax

$200,000
$470,000

$f,70.Don

Fees are unknown but expected to cover costs
Contribution to Special Mitigation Fund unknown. It may cover one-time fire mitigation
payment, cost of supporting LVHAC and monitoring program, cost of an Environmental
Compliance Officer and equipment, and other mitigation measures mcy be be jointly
funded by project sponsors in the area.

MONEY SPENT IN LOCAL AREA

Direct Spending
Local Employee Payroll
Spending by Non-local Employees
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TABLE 2: POTENTIAL COSTS

Annual/al---- One-time

Police
Medical
Fire
School
Water
Waste
Administration
Ha tcheryfbl
Recreation at

Hot Creeklcl
Visual Degrada tion
Permi t Processing

Nil
Nil
Nil
$500-2,400 per student
Nil
Nil
$34,000
o to $19,000,000

o to $1,000,000
Nil
Covered by Fees

Nil
Nil
$30,000
Nil
Nil
Nil
$3,000
Nil

Nil
Nil

lal Nil does not indicate Zero Cost, buta cost that is not considered significant by the
service providers.

fbI $19,000,000 is loss associated with complete loss of hatchery.
Icl The $1,000,000 assumes complete loss of usage of Hot Creek, fishing, swimming,

guided tours and sight seeing, and does not include the loss of about $2,000,000 in
angler days already incorporated into potential loss from the Hot Creek Hatchery. It
is expected that the monitoring plan and mitigation measures would not allo\!.' this to

O::CUT, b:..!t i: Ts~a:;:s a POt~r:l~31 irnp[:cr.

TABLE 3: WORST CASE PER CAPITA COSTS

Construction
MP II opera tion
operating
Per Capita Costs
of MP II
MP III construction
phase

~

I

County·
School

TOTAL

$122,000
86.000

$208,000
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19.000

$61.000



t
I: i

\

I

COMMENT:

Page 4-52. This is abit hard to swallow considering we're talking about a short-term
influx of a max 200 employees and a probable long-term influx of 12 employees in a tov:n
that caters to over 20,000 skiers a day in the winter (which equals approximately 30,000
people). (BLM/USFS)

RESPONSE: Noted.

COMMENT:

EIR should more fully discuss economic value of hatchery to the County. (CDFG,LJ)

RESPONSE: See pages 3-51, 3-52, 3-53, 4-49, and 4-50 in the Draft EIR.

COMMENT:

Mammoth Pacific should post bond to cover abandonment or any damage to aquatic
resources. (LJ)

EIR should provide a full discussion of a bond or other mechanism being posted to cover
any loss in hatchery production or aquatic fauna. CDFG recommends the posting of such a
bond. (CDFG)

RESPONSE: Comment noted. The posting of phased bonds to cover costs in case
of abandonment is a fairly common construction practice and should be considered
as a possible fiscal mitigation. The posting of a full bond for all possible damages
to aquatic resources would not be economically feasible. Such a bond might be b
exce_~.s 'of S2tJQ ~lilli C~.

COMMENI:

Page 4-49. third paragraph. There are very few trout at the gorge hot springs per se.
(BLMfUSFSI

RESPONSE: Noted.

-COMMENT:

EIR should discuss economic loss due to degradation of visual environment.CLJ)

RESPONSE: Because the site is not a tourist destination, is not \."isible from the
nearby tourist des tina tions (e.g.,Hot Creek Gorge, Shady Rest Campground,
Sherwin Creek Campground, and Little Antelope Valley) and the view from near
the site also encompasses numerous other man-made visual features (e.g.,
Mammoth Pacific I, electricity transmission lines, gas and propane storage ranks,
county impound yard, and the Southern California Edison Substation, see 3.3.1.4,
p. 3-46), there is unlikely to be an economic loss due to changes in the visual
environment. .
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COMMENT:

EIR should give cost to administer and monitor geothermal projects. (LJ)

RESPONSE, As stated in 4.1.3.2.3. p. 4-52, the cou.'1ty·s experience with
geothermal projects has nor'been exwnsic'C tllough to estimate all costs.
HO\l:ever, a $2.000 application fee is paid for processing the use permit and a 2
1/2% of total EIR cost for processing the EIR, about $2,000. The actual COSt of
processing the EIR, however, may be closer 10 5% of total cost. A noise meter
costing $2,000 to $3,000, and an Environmental Compliance Officer (full-time for
the first year, part time for following four years) with an annual full-time cost of
about $24,000 in wages and $10,000 in fringe benefits annually for full-time work.
would be required if the MP II & III project is approved. No addi tional personnel
or equipment is believed to be required if PLES I and the MammothiChance
geothermal projects are developed, although if these other projects are also built,
their sponsors would contribute funds to support the Compliance Officer. The
Mono County Energy Management Department and the geothermal developers are
currently discussing a mitigation payment by develop~rs for these costs, the

. division of which between producers would be based on Megawan production. The
Geothermal Lease Fund provides 40% of the funding for the County's Energy
Managemem Department.

SOCIOECOMONICS - PUBLIC SERVICES

COMMENT:

Page 5-3. The ElRiEA should provide the specific reason(s) for including only Mamffi{)th
Pacific II & III PLES-I from among the proposed projects in the Mammoth Lakes area
when assessing curnula rive impacts to public services. (CSC)

COMMENT:

Page 5-14. The EIRiEA state a that the cumulative public sen:ice demand caused by the
simultaneous construction of two plants "would probably exceed a 'threshold' level and
require the addition of fire. police and ~<:hool personnel." These potential impacts should
be quantified, their significance assessed, mitigation discussed, and the significance of
residual impacts described. (CEe)

RESPONSE: As stated, the effects "would probablv exceed a threshold level".
Supervisory personnel for police, fire and school services indicated that the
addition of personnel and equipment (except fire equipment) is not likdy to be
required and that the exact point of addition can not be quantified.
Quantification of the impacts in terms of the number of construction wotkers,
opera tors and family size can be derived by multiplying the figures found in
4.1.3.2.2, p. 4-46,47,48. Except for fire services, these impacts would nOI be
significant.

COHMEl\TT:

The draft EIR/EA should address methods for disposal of liquid or solid waste that could
result from construction or operation of the proposed facility. Some waStes may be
hazardous and require special disposal practices. (CEC)
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RESPONSE; Disposal of liquid waste would be handled by pump truck and solid
waste by other truck (see page 4-11). All waste, including potentially hazardous
wastes would be handled in accordance with the standards of the Lahontan
Regional Water Quality Control Board and disposed in an appropriate method at a
legal point of disposal. The exact method of removal and disposal of any
hazardous material would depend on the nature of the hazardous material invoh'ed
and the extent of any contamination. Reserve pits (see page 2-9) and berm ed,
emergency containment basins (see page 4.7) would be in place to hold the
wastes. The need for and emergency spill containment plan is noted on page 4-2.
Properly handled, the effects of disposal operations are not expected to cause a
significant environment effect in and of themselves.

COMMENT;

Page 3-57. Th~' area is rated as a high fire hazard as a result of seasonal conditions, not
all the time. Mutual aid agreements are illegal. (BLM/USFS)

RESPONSE: Fire hazard noted. Neither the USFS nor ELM participates in the
s ta te-wide Master Mutual Aid Agreement. The USFS can and does en ter in to
cooperative agreements with surrounding fire jurisdictions. The phrase "or
cooperative" should be inserted after "Mutual aid".

COMMENT:

See attached letter from George Lucas, Chief, Long Valley Fire Protection District.

RESPONSE; Noted.

How many visi tor days occur at Hot Creek? (SQl

RESPONSE: See page 3-59 in the Draft EIR.

COMMENT;

Page 4-61. first paragraph. Worst case analysis.is not required under NEPA (or CEQA, is
it?). To analyze a situation determined as unlikely in this document, 2) which would take
100 years to begin to affect this feature, 3) with a proposed early warning system and 4)
mitigation such as reduce pumping, relocate injection, or ultimately plat shutdown
available to us, then go directly to dryed up springs is misleading a t best. (BLM/USFS)

RESPONSE: This is not necessarily a worst case analysis. It is, however, an
acknowledgement that there is considerable uncertainty over how fluids move in
the geothermal reservoir(s) between the Casa Diablo and Hot Creek areas. Jt is
impossibJe to say that the mitigation measures would be totally and
unconditionally effective at protecting the reservoir supplying the hatcher,. and
Hot Creek Gorge.

54

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I



,

I

I

I

TIMBER RESOURCES

COMMENT:

Paqe 4-63. fourth and sixth bullcts. All thesc fences plus lI:ell head fences are going to
add up to a big dsual i,."pact. SF 35-32 is doing just fine \drhollt a fence. <BLI-UCSFSl

RESPONSE: Nored.

'COMMENT:

Page 4-62. The EIRIEA should assess whether the specific effect of harvesting rimber
due to the project would be significant either before or after proposed mitigation. (CEC)

'.

Page 5-15. The document should assess whether the cumulative impact of harvesting
would be significant ei ther before or after mitiga tion. (CECJ

RESPONSE: See page 5-1. Effects on timber are not significant.

COMMENT:

Page 5-3. The EIR/EA should also prodde the specific reasons(s) for including only
Mammoth Pacific II & III and PLES-I from among the proposed projects in the Mammoth
Lakes area in the assessment of cumulative impacts to timber resources. (CEC)

RESPONSE: No 'timber loss would occur wilh the construction of the Mammo.1h
Chance geothermal projects. It is beyond the scope of this report to discuss
timber impacts of OTher projects which could have impacTs orders of magnitude
:;7"CZltE'I" :\..,3n ~h:)5e of :hf" 7ec:herrr~.2! projecl.::.

COMMENT:

Page 4-64. We had a b'g problem u:ith this--alJ it says is we did a survey but don't knOll:
where these features are. We required another survey and found no conflicts. ELM
management was not willing to approve or disapprove without knowing if a confllct
existed or not. The most common mitigation in cultural is relocaTion and relocation can
result in mulTiple unknown new impacts.(BLM/USFS) .

RESPONSE: The second survey referred to by the commenter was done on
archaeological siTe PLES-IO with reference to the PLES I project. This document
is referring to archaeological sites PLES-8 and PLES-9. Linda Reynolds. the
USFS archeaeologist who did the second survey, did not visit PLES-8 and PLES-9
during that survey (Reynolds. 1987). As stated in the Draft EIR on page 4-64. it
would be necessary to visit the sites again to more precisely locate the cultural
resources.
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COMMEI'-.'T:

Page 4-64. A qualified archaeologist with the authority to halt construction should be
on-site during the construction phases to monitor and map existing or new cultural sites
as we!! as gather data. (FS & LJ)

Page 4-65. The recommendation that "to the extent possible, an effort be made to
monitor development activities that may uncover buried cultural deposits"';s too vague to

ensure protection of potential resources. Either a qualified cultural resources ·specialist
should be on site to moni tor subsurface disturbance, or an approved training program for
employees should be required, with a qualified cultural resources specialist to be called in
to assess any resources discovered during construction. If human remains are discot·ered.
the County Coroner must be notified, and if the remains are of Native Americans, a local
Native American representative must be consulted as to proper treatment of the
remains. (CECf

RESPONSE: Noted.

.COMMENT:

Page 4-65, fifth paragraph. Inconsistent with the recreation section--this project is not
expected to increase recrea tion use. (BLM/USFS)

RESPONSE: Acknowledged. Recreational use is not likely to increase. The
impact should st,ete that new roads may improve access to areas where cultural
resources are located, making it more likely that the general public would find
them.

PaGe 4-65. third buller. Th:s v.'ould negative]!! affect Native American access.
(BLM/USFS)

RESPONSE: Noted

COMMENT:

PaDe 4-65. last bullet. Ususally archaeologists would rather not make cultural sites
known to the general public as it can result in increased collecting. (BLM/USFSJ

RESPONSE: Noted.

COMMENT:

Page 4-66. The draft EIR/Ell, should address the potentia] depletion of thermal springs as
a potential impact to the traditional Native American interests. (CEC)
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RESPONSE: See discussion of moni toring program and resulting mi tiga tion
measures in hydrology section of the DEJR (pages 4-18 through 4-21) and in the
response to comments on the hydrology section of this document.

TRANSPORTATION AND ACCESS

COMMENT:

Page 4-66. The traffic, including heavy equipment, created by the project should be
quantified. Current traffic levels on local roadways as well as anticipated nonproject
levels during cons lfuction should be quan tified. An assessmen t should be made of the
impact of project-related traffic on local traffic conditions, considering the effect of the
proposedmi tigation. (CEC)

RESPONSE: None of the traffic impacts of the geothermal projects would be
considered significant, singly or in the cumulative case.
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If you have any questions, please contact Robert Habel at the Division of Oil
! and Gas, Geothermal Section, 1~16 Ninth Street, Room 1310, Sacramento, Cali­

10rnia 95814; telephone (916) 323-1786.

determined by the geotechnical report.

THE RESOURCES AGENCY OF CALIFORNIA 1
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Subiect, sell No. 86112~08

Mammoth Pacifi~ II & III
Geothermal Project,

. DEIR, Mono County

Do'e , August 2~, 1987

~ ~ ..' ......--- ---''':;

f. q

~~.o·/~
Dennis J. O'Bryant
Environrne~tal Program Coordinator

"The sumps would be drained of liquids and these
a reinjection well or, if toxic, disposed of at

SEP 081987

Rf;.CC1VCD

Mr. Daniel Lyster
Mono County Energy Management
P. O. Box 6060
Mammoth Lakes, CA. 935~6

Dr. Gordon F. Sno~

Assistant Secretary for Resources

The Department ~f Conservation, Geothermal Section of the Division of Oil and
Gas has revie~ed the subject environmental document. Because geothermal ~ell

permits must be issued by the Division prior to drilling, we should be considered
a responsible agency. He offer the follo~ing comments:

Page 1-3, Enviro~~ental Category, Geology, Geologic Hazards, and Soils:

The follo~~ng statements about the hydrothermally altered rock at, and
near the proposed drill sites should be included. The area of concern
has a history of impacts from previous drilling activity.

Major Imnacts: The proposed project is located in an area of hydrother­
mally altered rock and the well sites may be affected by unstable ground.

Mitigation Heasures: A geotechnical report for the drill sites will be
required by the Department of Conservation, Division of Oil and Gas,·
prior to the issuance of a permit. This report should be included in
the Final EIR.

cc:

Page 2-20, third paragraph:
liquids would be trucked to
the Class II waste site."

Clarification is needed On this statement. The geothermal injection
wells are permitted by the Division of Oil and Gas. However, the in­
jection wells are only permitted to inject produced geothermal fluids.
If the su~p liquids are to be injected into the geothermal injection ..
wells, waste discharge requirements may be reqUired by the Regional
Water Quality Control Board; this operation is not covered by the
Division or Oil and Gas permit •

RSH:DJO;sr

,m Department of Conse-rvation--Officl! of the Director

\
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J

•
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! .

I ,



70

Simulated Reservoir Performance Calculations
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August 24, 1987

United States Department of the Interior
GEOLOGlCAL SUllHY

AUG 2 R 1QA7

Mlii'i(,; t::>U;!TY
OffICE Of EIiERGY l.\itiillliHmir

Dan Lys.ter
Mono County Energy Management Department
P.O. Box 8050
Mammoth Lakes, California 93545

The following comments are submitted regarding the subject report.

Models of Thermal Fluid Flow

RE: COMI.JEtHS - Draft EIR/EA for Mammoth Pacific Geothennal Development
Project Units II and III

The claim is made on p. 3-7 and 4-12 that the Upwelling/Fracture Flow
Model implies that there is no hydraulic communication between the.Casa
Diablo area and thermal springs at the Fish Hatchery and Hot Creek gorge.
This claim would not be valid if hydraulic communication existed between
these areas via deeper, hotter reservoirs and the faults which ~-:~ide ccr­
GU~ts T(),A l\1)71C:i'~ c.f tri~r:-:-:C~ ~!~ter. I (~~::lIt. 7~e1 ~,·;':.j--:r ~:Jt,21 ~':::._ ,:,,:::.:,::;
:r"JE ;iC',:e;·,~~c:l for eover's2 imp3cts Dn ~hel'l'iic'l s~·~-~:J~~.

Some discussion is needed in this section (p. 4-13 to 4-15) of the
basis for assuming complete hydraulic communication between injection and
production zones because the effects of injection dominate these simulations.
The GeothermEx (1986) report, in fact states (p. 4-18) that it is unlikely
that recharge (i.e. pressure support) is provided by reinjection because
production and injection zones are separated by 500 to 700 feet of relatively
impermeable rhyolite. The model results show pressure rises east of Cas a
Diablo - what effects would that have on spring flows?

Bulk Model Calculations

Calculations of the rate of propogation of a cold temperature front
(1400 ft in 30 yrs - p. 4-16) suggest that the front could reach the vicinity
of the nearest production well (550 ft) at Casa Diablo in less than 10 years.
Some discussion is needed of the possbility that premature breakthrough of
cold water could limit the productive life of the field. The value used in
these calculations for the reservoir ~Iidth should be stated.

J

\,
. ,I
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Colton Spring Area sprinGs

Of the three thermal springs in the Colton Spring area noted on p. 3-13,
only Colton Spring itself is continuously monitored..

Fish Hatchery Area springs

Spring discharge at the Fish Hatchery appears to be relatively constant
only during the late fall and winter. Continuous measurements in 1985 and
1986 show that the peak flows 'in July of each year were 32% and 75% greater
than the wintertime flows at the AS spring group.

Mi ke Sorey
Research HydrolDgist
U.S. Geological Survey
Menlo Park, California

71
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Wildlife

Draft EIR:, Mammoth Pacific Geothermal Development Project: Units
II and III,· Mono County - SCH 86112408
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August 26, 1987

.RECEIVED

SEP 0800

Date

• ~0i'W COlJrnV
cm(;E Of £JI81llY lIArtAGEMm

2. County of Mono
Energy Department
P.O. Box 8060
Mammoth Lakes, CA 93546

1 .. Projects Coordinator
Resources Agency

Deporlment of Fish and Game

;.:thou~h this ~~oj~=~ ~y itself D??Sar~ to ;r~::~: }5~it~~ ~~~~C~

:;.:p~=~~ to the w~~~2i~e reSOU=C~5 C~ s~t~, c2::£: =:~!~~~~. ~~ ~~~

current Q~er survey i~~icates signi~icant cause for concern~

1. Page 3-37: A more accurate picture of deer migration over the
Sierra Crest would include mention of Deadman Pass and San
Joaquin Ridge as key·migration routes.

2. Page 4-38: Though some negative impact from pipelines and
fencing is unavoidable, we concur with the stated mitigation
to design these obstacles so as to minimize the· impact. Even
so, some migratory deer impacts will still occur through
unavoidable increases in noise, visual obstructions, and
physical barriers. A detailed map of pipeline routes should
be included to enable specific evaluation of these problems
and this measure's ability to mitigate them. Burial of
100-foot segments of pipeline is also recommended to better
provide for deer passage.

Additional discussion of the importance of spring migration
habitat to herd viability is required. The fact that does are
carrying fawns in the spring and therefore are particularly
vulnerable to ·stresses and disturbances, such as new
developments on or near migration pathways, should be stressed
in the discussion.

Department of Fish and Game (Department) biologists familiar with
the project area have reviewed the Draft EIR for Units II and III
of the proposed Mammoth Pacific Geothermal Project. We find this

-project poses serious certain and potential threats to the
wildlife ecology of Mammoth and Hot creeks and to the existence of
certain plants and animals residing in hot springs, artesian
springs, and surface waters in and around the project area. Due
to the overwhelming recreational values of the Mammoth Lakes/Lo~g

Valley area and the long-term adverse impacts of this project, we
recommend adoption of the "No Project" alternative. Our comments
on the Draft EIR ~re as follows:
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). Page 4-67: Due to its greater unavoidable, impacts, we oppose

the alternative location proposal.

4. page4-7Z: We favor the "No Project" alternative in order to
prevent unmitigable adverse impacts to hydrological,
biological, and recreational resources.

5 • Page A-3 (Appendix):
checklist, item S-C,
to animal movements.
of non-sign~ficance.

We concur with the environmental
that the project will result in a barrier
This impact is not mitigableto a level

\

i 7 .
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6. Appendix C, Page C-l4: We concur with the methods and
findings of the deer migration study. However, the
interpretation that deer show preference for the less
developed portions of the area is substantiated by prior
collection of information by the Department on deer migration.
Considering historic deer migration use, a more accurate
interpretation would be that deer actively avoid the existing
MP I power plant due to noise and visual impacts and the
presence of substantial physical barriers in the form of
fences and pipelines. This avoidance response effectively
results in project impacts to deer use 'area beyond that
physically occupied by project features.

J.:.;p0.nGi~~ C, P=2e 7, ~-19: "":"~. .:> e~:::t:-t:-.'~ 2''':~'~::'~~' ......
d~\'(;2.c:;!:;=.r.t ~,:.~~ ~,::€r dE::?or:z~:-2.·.:e5 ~;'.:' ~j,,:··~r:.:..;'.:'~ .:. :::.:~.

ccn~~~e:in~ :u~~la~i¥~ it.pact~ o~ 6Gt~~~~:,~: ~:G:_c~~ ~_~~ ~z

MP II and MP III. As projects multiply, habitat options for
various wildlife species decrease, unavoidably causing stress
and direct losses to wildlife populations. To quantify such
losses, we recommend that all geothermal development project
approvals in the area be kept in abeyance until an areawide
study of cumulative impacts to all natural resources,
including deer, can be completed by 'the permitting authority.
Such a study would allow decision makers to recognize those
projects which provide for retention of aesthetically and
economically important natural resources and those that do
not. '

Fisheries

Tern erature, flow, and water chemistr of the head sorin s of Hot
Cree Hatcnery.

Pressure decline within the hot producing zone due to power plant
operation can affect flow patterns to other areas within the Long
Valley Known Geothermal Resource Area (RGRA). Thus far wells
MBP-3 and MBP-S have shown some decline in productivity index,
indicating pressure loss. However, direct pressure changes are
still undetermined due to changes in monitoring equipment.
Accurate measurements of pressure changes are necessary and should
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be documented prior to construction of additional power producing
plants. Also, additional monitoring wells, as mentioned in
Section 2.3.4 (page 42-45) should operate without the influence of
further development for several years~t9. e.stablish baseline data,
and if possible, to determine whether these wells provide an
accurate assessment of pressure changes due to plant operations.

We are concerned over the cumulative effects of 'overall geothermal
deve 10pmenLin the Long Valley RGRA on the tempe ra ture 9 radi en t
throughout the basin. Although one project by itself might seem
to exert no theoretical impact, we are concerned over the impact
of several such projects. It must be recognized th9t the
recreational demand on the area will increase annually, and it
will be substantial over the 30-yearlife of the project.

~m act to Casa Diablo Ge
sur ace waters.

s, and

Page 3-31. The operation of the existing MP I plant has
apparently disturbed the natural discharge rate of the Casa Diablo
Geyser to such an extent that since April of 1987 this geyser
spring has cease~ to flow. Obviously any plant or animal life
which at one time relied upon this spring source has been
adversely affected. Our concern over the loss of other hot .
springs, artesian springs, and surface waters in the area of
:~£2.uence of th.!2 propos~d ;:roje~t extends to all aCJuatic r~s~~':'-C=S

~:·f;f.·::.::tr ::.~;::l"..2cir::-; er:~£::ic r:-~,-n':s F.;;-j 2.:";:7,-.C:.-2~:. ;'.:1 ~ ,:'. :.r~£·:·

~~sin-KidQ rc:,'ey ~n all !:n0~~ hc~ F~~irl;ft 6~:~E~a;~ :~~~~~. ~ .. ~

surface waters should include all &ssociated habitat ty~~s and
provide complete lists of all plants and animals present. This is
necessary, for without even listing their names and the quantity
.of habitat potentially to be lost as a result of temporary or
permanent disruption of flows, it will be impossible to develop
measures capable of preventing their loss.

Page 4-39. No impacts to the Casa Diablo Geyser, hot springs,
artesian springs, or surface waters relating to loss of habitat
were identified, yet the potential for this loss exists.

Discharge of hot geothermal fluids in Mammoth and Hot creeks.

Page 28, Technical Appendix: The Department documented a decrease
of natural biota as the result of excessive silt from Casa Diablo
thermal well discharge into Mammoth Creek in 1960. The 1962

!. incident further exacerbated an already existing water chemistry
problem.

The document fails to discuss the provision of containment
facilities in areas where pipe ruptures could release several
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thousand gallons of hot geothermal fluids into creeks. The
temperature effects of such a slug of hot fluid would be
catastrophic to trout and invertebrate populations in Mammoth
Creek, and perhaps, Hot Creek, a recognized blue-ribbon trout
stream. Full recovery of the fish and invertebrate populations
would require several months to a year and may never completely
achieve the ecological balance present before the spill if more
than temperature effects are involved.

'.
The water quality characteristics of the fluids contained in the
geothermal wells (Table 1-3) are such that they would
significantly impact aquatic resources should a pipeline rupture
or spill of these fluids occur. Specifically, the concentrations
of arsenic (0.1 to 2.5 mg/Lj and mercury (1.2 to 2.6 mg/L) pose
the greatest threat. EPA's 1986 Quality Criteria for Water
specifies concentrations for various water quality parameters.
Arsenic concentrations should not exceed 0.19 mg/L and mercury
should not exceed 0.00014 mg/L once every three years. Should an
accident occur in the project area, concentrations of both these
metals in existing waters could be exceeded in a relatively short
period of time. The long-term impact to the downstream resources
as well as to the use of these resources by sportsmen could be
devastating.

~! 40 of the EIP/EA.

~:-c;.;:-.::=c; ~.~ti~l:..":i:;;~~ ::c:-t.::2 :;.~':. :-:E.=-,~i::;· L:: ..· '::-,:: ',' :,_~~_ ~~ :"'~"_ .. ,
"'-"0 ~~('r::;: ~:::".: ~.'2..:'j.:L~:-::if.,: f2·.::"c 1:-:'::-, (.:-:~s~:..;-.= ~.-_:'-: ~ ~.". '.:":_.. . .
event of pipe rupture. Therefore, mitigation for this potential
occurrence has not been identified.

Appendix A-3, ¥,5 Animal Life.

This project has the potential to change the div~rsity and/or
~umber of species of- animals present throughout the Long Valley
KGRA, not only within the project area as stated in the document.
However it-has not yet been determined if there exists within this
potentially affected area any unique, rare, or endangered
invettebrate species. Therefore, it is necessary to survey all
hot springs, artesian springs, and surface waters in the Long
Valley KGP~ in order to inventory all aquatic oriented animals
inclUding fish, reptiles, amphibians, and invertebrates.

A Long Valley Technical Advisory (Hydrological) Committee is being
formed under the auspices of the Mono County Energy Department to
provide a monitoring plan to assure the protection of all
environmental concerns resulting from geothermal development. By
means of this letter, the Department requests that effective
enforceable safeguards be built into the monitoring plan to
protect the jeopardized natural resources.
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The Department recommends the "No Project" alternative until a
cumulative impact analysis of all geothermal projects in the Long
Valley ~GRA is completed. We can no longer concur with piecemeal
con~ideration of similar projects or project phases that may
result in cumulati~e<long-termadverse impacts to the important
biological, hydrological, and recreational resources of the area.

Thank you for the opportunity to revi~w and 'comment 'on this
project. If you have any questions, please contact Fred Worthley,
Regional Manager of Region 5, at 245 W. Broadway, Suite 350, Long
Beach, CA 90802-4467, or by telephone at (213) 590-5113.

Pete Bontadelli
Acting Director
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GREAT BASIN UWFIED AIR POLLUTION CONT~OL DISTRICT
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Ellen Hardebee'

. Control Officer
!

157 Short 51. Suite t6· Bishop, CA 93514

(619/ B72·B211

August 31, 1987

Mr. Dan Lyster, Director
Mono County Energy Management Dept.
P.O. Box 8060
Mqmmoth Lakes, CA 93546

Dear Mr. Lyster:

1. page 3-30: GBUAPCD has no permit program
for wood-burning devices

2. P2S~ ~-27: GBU.;PCD t-dll ~e:;uire mi:.ig=:': ·ns
on ~lo~ tes~s of ~1ells so that H2S e~issions

will not exceed emissions limits and ambient
standards. The long-term test flows should
be run through the existing MP-I plant and
reinjected as will be done for the PLES-l
flow tests .

J
.l

1

J'

We have received the Draft
Geothermal Development Project:
the following commepts:

EIR/EA on the Mammoth Pacific
units II and III, and have

I
I
•
I

. Thank you for this opportunity to comment.

Sincerely,

U~/~~
Ellen Hardebeck
APCa

EHjdl

RECEIVED

SEP as 1987

~',;}rh) COUNT'{
omc( or [>;L;;';)l" )';':';';,\I""W~1
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September 3, 1987

Environmental Impact
for the Mammoth Pacific

units II and III (SCH#

Comments on the Draft
"Report/Environmental Assessment
Geothermal Development Project:
86112408)

Mr. Daniel Lyster
Mono County Energy Management
P.O. Box" 8060
Mammoth Lakes, CA 93546

1':;JW. CCUI\TY
()m~C (.r £~~~~y I:ir,!!!Mf!f/lT

'- -. -.- -

RECEIVED

Dear Mr. Lyster:

RE'" :

GeneraJ. Comments

section 5.3.1.4 (A~r 0U2'i~\:) c~ the ~7af~ E~S/E~ i~dic~~es ~hE~

six identical 9&othe~mal ele~~rical generation units-­
Mammoth/Chance I & II, Mammoth Pacific I, II & III and Pacific
Lighting Energy Systems I--will be developed in close proximity
to each other and that each unit will produce 12 megawatts (MW)
of electricity with a total power output of 72 MW. The CEC has
exclusive permitting authority for all thermal power plants 50 MW
or greater in capacity (Public Resources Code 25000 et seq.). As
a multi-unit project, these units may fall within CEC
jurisdiction. We are currently in the process of contacting the
developers and gathering information which will assist us in
making a determination on jurisdiction. We should be able to
resolve this issue within 45 days.

The California Energy commission (CEC) staff has reviewed the
Draft Environmental Impact Report/Environmental Assessment
(EIR/EA) for the Mammoth Pacific Geothermal Development Project:
Units II and 1]1. The staff offers the following comments for
your consideration.

78

The California Environmental Quality Act guidelines (Sect. 15126)
require that an EIR identify and discuss the significant effects
of a project. The draft EIR/EA does not consistently specify
the significance of adverse impacts identified. In addition,
while the document does suggest possible mitigation measures, it
should also assess the residual impact level after mitigation,
and which measures are actually proposed.

CALIFORNIA ENERGY COMMISSION
1516 NINTH STREET

$ACRAMEN10, (A 95814
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Mr. Daniel Lyster
September 3, 1987
Page 2

Biological Resources

The draft EIR/EA fails to provide adequate information on the
existing biotic conditions or possible impacts on rare or
endangered species or natural communi ties. The draft EIR/EA
cites a "biotic assessment" by Dean Taylor and Richard BucJr..berg
(1987) as the basis for the discussion on vegetation. However,
this study was conducted at an inappropriate time of year
(winter), without an appropriate level of stUdy for impact
analysis (D. Taylor, personal communication, 8/27/87). According
to Dr. Taylor, these limitations are stated in his report, which
was intended to be only a general scoping stUdy. Although other
supporting data were attached as appendices, the "biotic
assessment" was not attached.

A detailed rare plant survey repqrt which follo.:s guidelines
provided by the California Department of Fish and Game should be
prepared to serve as a data base for assessing potential impacts
to rare plants. Information should also be provided regarding
disturbance to areas identified as "thermal marsh" and mountain
meadow communitIes, as these may be wetlands and thus subject to
state and federal policy. All wetland areas should be
completely avoided. Wetlands areas that have been degraded
i.~:'t~out fec.-eral pe~its should b!: :-" '-;abil 1.t? -:'ed.

r.:.::.:e ,:::::"z.::t E=--,/~~]... s:Jrn:.:d i.deD':::::· i"_:"·:::'::e ::~:':2:::>':::; ~::c..""':. "):.::::~::- ,.., ...,
or nea~ the ~rcject site. Sp~cific information on the occu~rence

of Sage Grouse on the project site (as opposed to a general
discussion about the regional occurrence) should be provided.

Cumulative biological. impacts of geothermal development in the
Long Valley Geothermal Resource Area are not adequately
addressed. A study of the cumulative biological impacts of this
and other developments in this area should be completed prior to
the approval of any additional po"er plants, and should be
included in the data used to determine the cumulative impacts
related to the proposed project.

Air Quality

The document, on pages 5-9 to 5-10, states that construction
activities could cause new or continued violations of the state's
ambient PMlO standard. This is likely to be considered a
significant impact, yet there is no indication that impacts will
be mitigated to the extent feasible. Additionally, the document
states, on page 5-9, that the facility may emit 1,500 to 6,000
lbs/day of non-methane hydrocarbons. This may also be considered
to be a significant impact. It is unclear that this impact will
be mitigated to the extent feasible.

79
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Mr. Daniel Lyster
September 3, 1987
Page 3

Public Health

The draft EIR/EA states, on pages 4-30 to 4-32, that substantial
emissions of both H2S and isobutane could result during upsets of
the facility. Ambient concentrations that would result from such
events should be compared to levels that are considered accept­
~bl~ for pUblic exposure. criteria used to gage such exposures
should consider the effects on sensitive members of the general
pUblic.

The geothermal fluid released during upsets can contain trace
amounts of arsenic, lead, and mercury. The resultant public
exposure to these pollutants should also be evaluated.

Noise

From information in the draft EIR/EA it is unclear what project­
related noise levels will occur off-site, or if such levels will
conflict with proposed land uses around the proposed facility.
An analysis of noise levels at the property lines of the proposed
facility should be provided, and noise levels that are acceptable
for the proposed use of the surrounding lands should be
identified and discussed.

The draft EIR/EA should address methods for disposal of liquid
or solid waste that could result from construction or operation
of the proposed facility. Some wastes may be hazardous and
reguire special disposal practices.

Visual Resources

The draft EIR/EA states (p. 4-46) that even with mitigations the
plant would be noticed by casual observers and the project would
therefore be inconsistent with the Visual Management Objective of
"retention." However, the text does not state whether this
inconsistency would constitute a significant environmental
impact. The document should make a determination on this issue.

The document describes (p. 5-14) the cumulative visual effect of
the project in combination with the existing Ma1TlJnoth Pacific I
project and the proposed PLES I project. However, it does not
assess whether this impact would constitute a significant
envi~onmental impact, either before or after mitigation.

00
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Mr. Daniel Lyster
September 3, 1987
Page 4

Land Use

The draft EIR/EA states (p. 4-46) that the project is compatible
with current county and United States Forest serVice plans, with
the exception of the applicable visual resource management
pOlicies. However, the text does not discuss whether the project
would conflict with existing and planned land uses in the area.
Conflicts with recreational uses are of particular concern and
should be addressed.

The document should assess whether the cumulative land use effect
of "transforming several undeveloped areas to industrial uses"
(pp. 5-14 to 5-15) would be a significant environmental impact,
even though it would be consistent with Mono County and Inyo
Forest Plans except for the Visual Management Objectives for the
area.

Housing

The EIR/EA stat~s (p.4-48) that construction of some additional
hC'using can be expected due to the proj ect. However, the text
does not state whether this additional housing would constitute
a significant environmental impact. The document should make a
c~~e~inatio~ on this issue.

r:-::e :1"..l:~.~i2:: c:: -:'e;:"po::-a::-y and P';:::i.=:Je:--::. ~:::l:~:':"nS" -'::-;'="-':5 1.:1 ':.~-.s: c..:-c.:..
as well as the vacancy rate for each category should be
specified. Given the lack of data on how many workers will be
from the local area, the population figures used to determine the
additional housing required should be calculated on the minimum
local employment scenario (p. 4-47). Alternatively, an analysis
of workers needed by trade compared to locally available workers
in those trades could provide a more specific estimate of non­
local employment and thus housing needed.

The docume-nt states that "simultaneous construction of two plants
could tighten the housing market" (p. 5-14). The document should
quantify the effect on the housing market and assess whether this
effect would constitute a significant environmental impact. The
EIR/EA should also provide the specific reason(s) for including
only Mammoth Pacific II & III and PLES I from among the pro?osed
projects in the Mammoth Lakes area in _the assessment of
cumulative housing impacts.

Economy

A determination should be made as to the significance of the
potential depletion of geothermal water at the Hot Cree}; Fish
Hatchery (p. 4-49). The feasibility of the proposed mitigation
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Mr. Daniel Lyster
September 3, 1987
Page 5

measure of heating water with conventional fuels
be analyzed. The potential environmental
mitigation should also be considered.

(p. 4-50) should
impact of this

]
I

Public Services

The EIR/Ek should provide the specific reason (s) for including
only Mammoth Pacific II & III and PLES I from among the proposed
proj ects in the Mammoth Lakes area when assessing cumulative
impacts to public services (p. 5-3).

The EIR/EA states that the cumulative public service demand
.. caused by the simultaneous construction of two plants "would

probably exceed a 'threshold' level and require the addition of
fire, police and school personnel" (p. 5-14). These potential
impacts should be quantified, their significance assessed,
mitigation discussed, and the significance of residual impacts
described.

,
Timber Resources

rhe EIR/EA should assess
h2r~esL~n~ ti~ber cue to
significan~ ei~h£r be~D~e O~

whether the
the. proje~t

a::-:'er pz:-o?:J.ssd

specific effect
(;=,.4-52) ":::'J2.d
r,.: ti;e. ti.::n ..

of

The document should assess whether the cumulative impact of
harvesting (p. 5-15) would be significant either before or after
mitigation. The EIR/EA should also provide the specific
reason(s) for including only Mammoth Pacific II & III and PLES I
from among the proposed projects in the Mammoth Lakes area in the
assessment of cumulative impacts to timber resources (p. 5-3).

cultural Resources

The recommendation that "to the extent possible, an effort be
made to monitor development activities that may uncover buried
cultural deposits" (p. 4-65) is too vague to ensure protection of
potential resources. Either a qualified cultural resources
specialist should be on site to monitor subsurface disturbance,
or an approved training program for employees should be required,
with a qualified cultural resources specialist to be called in to
assess any resources discovered during construction. If human
remains are discovered, the County Coroner must be notified, and
if the remains are of Native Americans, a local Native American
representative must be consulted as to proper treatment of the
remains.
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Mr. Daniel Lyster
September 3, 1987
Page 6

The draft EIR/EA should address the potential depletion of
thermal springs as a potential impact to the traditional Native
American interests referred to on page 4-66 ..

"'-". I ~ •

Transportation and Access

The traffic, including heavy equipment; created by· the project
should be quantified. Current traffic levels on local roadways
as well as anticipated non-project levels during construction
should be quantified. An assessment should be made of the impact
of project-related traffic on local traffic conditions,
considering the effect of the proposed mitigation -(po 4-66). The
potential cumulative traffic impact of constructing more than

,one geothermal plant in the area at one time (p. 5-16) should be
quantified and its significance assessed.

If you have questions or would like clarification on the CEC
staff I s comments, please contact Sharron Taylor of my staff at
(916) 324-3231.

sincerely,

(7 'I r<JJ~~
1c"~C>-'. v..,
~O?~H? J...h Tr:~~,::::::'.:~;:· r ct::" c.:=
sit~ng ~~d E;~vi~=~~,~~ta~ :~ ... ~~~~.~

cc: Office of Planning and Research

RLT:GW:st
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'30 FDlkS/ru/
Lal'l' FrarwJro

C"lijDrni., 94/09

(15' 7iCi'~21r

Sierra Club

Er. De,!liel L. Lyster, Director
"'ne~C"y" j~.::'"'i1':l--~'en.1. ~r:>·"'':l;.. .J.,.r:-:~1"-'......... _ ~ ._ ... '-51::"... u ~_:r.;;;.._ In;~t:: J. u

Count,,;.' of Eono
P. O. 30;: 8050
Y·:2.!.1!..:oth L~J,es, ell. 93546

De2.T !vlr. Lyster:

I hz.ve been pro·iTidec. ·.:ith 2. copy of t:nc D:caft ]'~2X20t~

P2c i f i c Geo:h9~221 Develou~ent Proiect: U~;ts II 2~2 III,
3nvi!'o!l.r:1ental I!J'02.ct :tADO:ct, :in'!" rO:'.:.me~tal Assesr;:ner::.t to
revieH on behalf·of ~he Sierra Club. ~e5rett2bly, the de~~nds

of my ::n;n 1'io:"lr heve preventec. De f:!:'o~ reYie't'ling this cOctl::.c:nt
~ltil the nT:sent no=ent. Your cover letter h~s st~ted th2t
t(l.c cor..:.ment De~ioc·t e::tenc.s tU1til fo::tv-five dE;'irS after receint

7' ~~ .. ~ ... J.. t I 'rt:l 0; c..:..' 0 D"'.. ,,:..:.. E-'::' "":,., -:"n-1 .... ,..,C -r,,'t..0_ ......_e c. 0 cU_9n \I. ..5 __ C __ve un... 2: 2..J.,. '" .L_", J.. __ .l..Ia.b_c...;.a on t. 1.:0..;.. ....

2 "1 -.I.. .l.,..I..'.l.,. oJ' .l.. ·11 -'."1' b -'. -Oi'::alt .1 LoTLJ.Su u!:2.l,.o cr:ese cO:l.:..:en",s 1':2_ SuJ.. _ e 2.cce?\lec~.

I~ ter~s of scientific 2~alysi5 and profes~ional ~u~lity,

t::...:..s D:"s.:t 3::7: is cc:~sic.~:"'r:l· . s'.:..pe:~ic~ to othe:c e~·",":":'o:'...::2-=~t2..1

t....:::·...:..::=~-:s t::'2."t :--_E'..~".;; c(=;s:-~ ~::-C, :"-sd -:::.~ :~:::-=-.:J :~""':'--.r :~c:: :..-.: ~ :-:-_:::-:__ .:.
:::"o~;: ...; j:-O·::32.2.~. ·.~-_:"2.e':': ,.:e:-_e::'2.:"l~~ ::--=:2-~:':'.3 2. :::~:'-,":.::.~~~.:::_ .... -- -... - -'.
..... ; e (.,;"';c"n -'''0'''\ ":'7' e1-- ··1 ..• '1"10 -..:-,,- ..:..) .:.:.. r: c r..,,,,.·., - _..:'"';_;:;.0- ;._.1._ J. ,- __ --,_':'1" .;__ v__. __ u _ ~_..!,.t",;........ ~"v.V"".::> ...... _ c::.., G. '-'.;;_ .... _

cautionary conclusiol:'5 f~"o~ ths cvid.8:2CeS 2n::.~ data' upon 1.~l1icl: it
is b:=.sec.. It cO~1cltt<les -'ch~t too 1ittle is kno-;·:n about the hy:::'rc­
the:"~2.1 reservo:'r J 01" T8GS:,"vo::i.rs, in the Casa Diablo-Eot Creek
" ...~ -; j.1. b o ~-, p":" .,.. ... ,..L. .J.,.' ... c. COl "ce ~ '0"1-"' ;:.,- .1.. r"l."", _1. ....,.::
_ -t,;)- .:.- liD ".. c:.D_ ... 1,;0 .:9_ el.__ c u 1,;;.... ons"..o_Le_. ;.:l I __.:0 v ·.... _<=e.:._ a.::,;,-.I"
tho s~nte =ish h2tche~y if the ,ro)ose.d ;:Q~oth P~cific ~~OjEct

is to Co fo~-",':2.rd (paGes 2-4; 3-17, 19, 20;,4-12. 15; 2,nr, 5-2).
It acknOt·lledges. that if the the::....::al sp::....ings at EDt C!'ee.:.-c °He:r'e to
be cegradec as a result of project ope~2tions no DitiB~tic~s are
avai12.ble fo:, the loss of this 'lUl:iaue recTcz.tionr::.l rz,souJ."'ce"
(p~ges 4~50 ~~d 61). It states that the Fo?cst Se~vice policy'
~l""\·i s+ancl ...·..,.,r' s ;:"0"'" -;'"~ eu""l QU!:l1 i oJ.... ..,.. ... .l..·"::In.l..i on a"":G. 0-;":" .1.'hr.. -;:;ol"'l ..... Co~.:..-·
~S ..a~ ; v ;;.., ~:.,~ ..:.. - ...~~ 1 ~ - ... I") I,;. ; l .~: ._~j; ~ e .::~:; \I~~ C' L·~-l ,=," i ~_..:: .. -:~ a ..~..,': \ISc_n_c -'............... :1 ... Ir b .... Y_ol_ ue .... _aa lJ .. .L".. C~ ... a _c:.D_O 2._ ea :1._ .,L __

mo~~ ?~ci=ic II an~ I~I ~"e built (?2;eS 3-42. 49; 4-44,46; 2~~
5-1). It recof')1izes t:1e outs~2.nc..ir;,~ scer:ic quality of the 2..Y82­

(pag~ 2-4 ~~d 3-45) 2~Q it3 hi[~ vollwe of rec~e2~io~21 use (?2;e
3-59). I~ its b~i2f revie~ of t~~ c~~ulEtive ~)~cts to bc ~~~i­

cil'2.tec1. f::,"or: the 0:;'::; p2.":::s~ntl~i ope~"=:.ti21'; 2.1::. the fi-\re p:"opose:l
re 0.1..;·, e-;..?""I .... 1 """o~.:':l"''' .,....i~r,.:·,... -;'l'j .J..';.;~ ""':0':'; or. .l..~"p _.::;:. ,....-r.L. CO,~·Ci ..",·:o':: -::':2.to \l a • _ H.':o_ J::' .,t=_ c.. uo- l,.o __ :,:._ ._, u_J. .J.. ~ _ u _. _ ...
.1..1-.0 ove,... ..... l ' ~i'l.a-: 1 o""":-·_.1.~...,....., -iT"",~:".""':.~ 7'"0''' .r.~.t:'.; ..... conc:-.l..·.. ··C.:...; 0''; '-1:.c.u__ ~ _G.__ c.:..:._ .... _ a_.,;, 1.1 •••• _ .... u .... .• v ..... l,,_I,.(, .... c-

O ~c·,· ....·..:....::on C..... \~i#.. br. c;;_·o"\;-f.:.C .... :,..:.. .... ;.:..~ ..,.,,:::~··· .. :>,...~.1. O -.• ~..:..",:-; .. O\,<::1.;-':~} ,/;::-. .=-,<;,_........ _C-"'..:.. a_ ...., ...._.... ... ..... _;;;. ..:.. C-.__ '" ,._u•.:. _ ~ ;:~ II 1/_ ....... __ ...----.; _ -c.; .....

t:::_r-:) "';",··.. e~·· .. ·j·,.. c. C~,,";::""'''·Cr::. ..:; -'·1""::1 "":"~·0~·""':'·· ....,,· 1 , ::':..o·.~·ro.:,'.. ('::) (7"":'>':"':':: '=·-7)-' ".. I iJ- ..' .. 1._.... 1-_.-.......;. _ ~ ... ..... ..•C'._ - ... _- \ -- \.... _)""0- -" ,

c.eb::....:.f.2.tio~1 0: J.:O":C S):"':'~;S i2~ -=Cl:e ::ot C::'''8=:': ".:8:",·-S '.:i -:::._ .~::!~ C:::-,;.2'2-

C".-:.,....7- 10"'- 0-''':' ;.1.r.' ·,.. r:.C·,.. C\.,':'';O">-,":.-.l -.. ~"1U'" (:""":'l'~(J =;_1=:;\ -:- c~isJc-..:..::...·::2.::ce
.. V .......av _ ....... __ \,, __ .... _ ... ,_ .... __a'-_ ,_._ ......_ .....:;_ "" _.-'1' -

of C.:::~:::· ~~:"6::''':?:~ion (y['.~: 5-11) t ~-.~:'-: i.::: -'t;::e c:'''e8.~icn ::x:' ~ i;;,::...:'.s-
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~hese b2£~C fi~~~~~s reec~e~ i~ t~e D3~~ raise s~~io~s quss­
tio~s 2~OU~ t~2 jus:i:i2C~~~t~t o:.t~e FYOPOSC~ F~ojec~. ~~ exc~~nge

fa:::' a 2S2..£:."'e 24 ~'-:.l 0:: elect~~~i~S p~o':'uce:: =o~ ~!"~e .!'€::"atively s:-~~;:-t

period 0:- thiyt~· ye2.:'E, i"t r:ou.l6. co.::t:-itu.te to t!1e at le2.st .co:'e:;:-.2..::e
-- a!l~ pe:"h2.:;::s :is2.s-:~~l:.S "-- deg!"ac2. -:io:"... of or:e of the 112.::io.:1 ' s
t~o O~ three .cost fle~vily use~, appreciated a~d needed mo~~tain rec­
re2tio~al playg~o~~QS and, together ~ith the other pre~ently p~oposed

geothermal project in Lons V£lley. wo~d tu=n the enerGY prod~cing

a~ea into ~~ indust?i2.1 park. Un:o~t~~ately, the D3Irt ibnoyes t~€se

fairly obvious COT..clusiD!ls to be c.ra~';n ::'01:1 i ts o~""~ findin~s anr:i it
ju.stifies ~he p!'oject l:ith gratuitous clai:::Js tb.at all of tne p!'obls.:ls,
e~cept for t~8 ?os~ible 6egradatio~ 0= te~perat~res in Eot Creek ~d

loss of vis~al ~uality, ca~ be ~itigated. The overly facile dis=iss~l

of ~~7 ~r~ble~s o~ str~~ poll~tio~ ~~~ noi3e, especially, sho~l~ be
reweQ~eQ ~n tne ?~n~l ~~~.

The Alternatives section of the re~ort (Section 4.3) fails to
··meet the re~~irenents of the California E~virop~=nt2.1 Quality ~ct,

whereby a fu~l discussion of reasonable alternatives must be proviced
(C3QA Guide1i~es. Section l5l26(d)). The ~3IR coniines itself to a
discussion of the "no project ll alte:"':l2tive, ana. this only fro:.J the
st~~dpoint of fin~~cialloss if t~e project is not isple~e~ted•

Specific cO.:l~ents e.re 2.S follo"ils:

I
l

,J __ = . - - - ,... - ~.
c.._.~._ ._~ ._ ,.:;----

I

LJ

]

'D2.a's 2-21 -- \','ill the po~.,er ".Jlal1.t site be P2.-veC: 2.S ":ell 2,8 b2l".:.::ec~ to
e~sUYe retentio~ of s~illc~ fluics ~O~ prope~ ci£~osal?

2 22 ... ~~ ~~ -·o··""~ ~,~~~ l_or~~_~n.-_. n?o~o~e~ fo~ t~e
~?g9 - -- i"'~:'''.J- :!.s a c.l:::::..e~e ..... :.:' \':''::;_ :_'-~ __ v -- v.... -- - - ~

Ornat 2.lter~at~ve?

- -, - l' b· . 102.f7€ j- )t..;. -- L.:o::y_€l:e ol:~_n.:"C2._

bee:"2 ob"'t2.i~eC. for tlH; le2seholcl
(

!:l .... ,.., _........ ~·.... 1) -_"...".·o·.·.·_·1.=:f"·.:=:.p s·_'1.o'..~_lc\ tave
~•. _ _ '" v~.'-'_ _ - ~ - -

cnc. i::C:~.ld.3:: 't'::'-:::in ~!;'i3 ZJ:D..

f2.cili ~ie.s in S';.C!':. .2. 112.y 2.S

is
to

~2~e L_~, ~2~o~6 b~lle~ -­
t~~ l~~e3~ by Ccvoc~~ lst.

,-. ..
.........!...:..

":.5 1-_J:;.:'"' S 0
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thiro. oisprint of ":.~.interf1

I
I

I
I

1

1

I

D2~e 4-34 -- It S~C=3 to be i~ylieQ i~ t~e last p~rag~aph that t~e

n-Y'f"'I"ll'"":ous ":;';("-,"'\'''l~-~''"'l'C- 0":- .I.. .... -~r.>r. ""c·"'oc 0":- "'-ne ~o·'r.>,... ~l~~~ s';"'r::o so~e"o".J. .... ~.J.. ...... O,,)l.olwC....i.u.:• .I. t ~ '-' I,,;;;"'; c.. _ .......... - .... _. J..... ,, __ 1.:" c::. ..... " _L< ......:._ \.

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

I,
I
i

f

I
)

J

cc: "'.; 1 7"~'ri S C"~- ~ -~"/:.-:::rc'.,;; __ .J.oIc;.. ~ _, .:. ........ __ , .... \.1 _._I..v

Li sa J 2.~be!', =2..s:,e::....~.. Sie:,!'2... l~eY2.c:.a T.?
:t;.lie :·~c:J0n2.1d.J LEg. I Sier2:'2. Club Legal I;e:e~3e :5'~:., I!'::.:: 0

:!:""'o::'est Su:;;er-:,,"iso:-, l.!:yo ~;2.-::'Q::2.1 :?oyest
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Mommoth-PoCiAc
6855 Woshl/)oton Boulevard
Suite 830 -
Commerce. CR 90040

September 10, 19B7

2i31725·1139

I
i

'1

I

. .

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.
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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
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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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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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September 8, 19B7

RECEIVED

SEP-91987
sUITM'.oH. CLINToN
5221 CENTRAL AVENUE
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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).

~
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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),
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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

JFsrrE.!"'.
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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.

, , ,
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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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FIGUIlE

REGIONAL HYDROTHERMAL FEATURES MAP
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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

o
o

1000

100
TEMPERATURE (OF)

200 300 400

2000

~

I­
W
W
lJ..-::I: 3000
I-
0-
W
o

4000

5000

,,
!

I

, J

6000 I....-_---.l..__..--L__.L-_---l'---_--L__..--L__-'--_--'

123



- "'
~

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)

,.-

142



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.
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:\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
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I

"
'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


