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I. INTRODUCTION

This document contains summaries of the public comments received on the Draft
Environmental Impact Report {DEIR), prepared for the proposed Mammoth Pacific Il and
Il Geothermal project, and responses 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 gquotation, 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 10
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 by decision-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 indicated 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 Ill, 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;Efryant, Environmental Program Coordinator, Division of Qil and Gas,
Geothermal Section, Department of Conservation. 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 Luster, Mono County Energv Management
Depariment. September 3, 1887, (CEC)
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County Energy Management Department. September 6, 1987, (5C)

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 Countyv 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
DEIR at the DEIR public hearing, September 14, 1986. (BLM/USFS)



Dan Dawson, Commissioner, Mono County Planning Commission. DEIR public hearing
comments. September 14, 1886. (DD)

1
i
! Bob Kimball, Commissioner, Mono County Planning Commission. DEIR public hearing
comments. September 14, 1986. (BK)
] .
] ' Svdney Quinn, Commissioner, Mono County Planning Commission. DEIR public hearing
l comments. September 14, 1986, (SQ!
i George Lucas, Chief, Long Valley Fire Protection District. September 14, 1987.
Memo toMono County Planning Department. (LVFPD)
¥ Bureau of Land Ménagément and U.S. Forest Service comments were provided in an

annotated copy of the DEIR submitied at the public hearing September 14, 1987. It is
not reproduced in this document, but the substantive comments appear in Section I,
Comments and Responses. {BLM/USFS)
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1II. COMMENTS AND RESPONSES

GENERAL COMMENTS

COMMENT:

Six identical geothermal electrical generation units--Mammeoth/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

235000 et seqg.). 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 gathering information which will assist us in making a
determination on jurisdiction. We shouid be able to resolve this issue within 45 davys.

(CEC)

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

COMMENT: !

The California Environmental Quality Act guidelines (Sect. 15126) require that an EIR
‘dentifv and discuss the significant effects of a project. The craft EIR/EA does 10t
STh ; iorciilads Ime i Tition s Lo the

.r fme - i Ter e olerr i F o lqee- SN
co EUVE siiy the signiiicante 21 8Vl T IMDBEIIS 1T 0700000 @

gozummiont dog :goest possible mitigeiics messures, it ¢ho

impact level 2. .zr mitigation, enc which meosur o3 are actelay propescd. (CZ0)
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 unmitigéble significant impacts. (DD)

RESPONSE: An edited version of the summary table appearing in Chapter 1 of the
DEIR and included here indicates whether or not an impact is significant.



Envirenmenial Catesory

Gootogy, Ueologlc Mazerds and Solls

water Quallity and Hydrolopy

Holor Impects

The propesasd project la locsted in nn
area of hydvothermally altared rock
and the wall nileas may be sffacted hy
unetshle ground.

The propored project 1n in &
gnologlceslliy active sres and may he
alfacted by fsult rupture,

The proponsnd project area may be
alfected by melnmlc groundshaking.

The proposed projact may be exponed
to volcanle mctlvity,

Dogradntion of water quallty in
Harmoth GCrenk and Mot Greek e likely
to vceur due to eroslon end
sadimentution impacts during
conaltuction.

Accldental apilila of geothermal [lulld
temporacily could ralea the
tempernture of Hammoblh Cresk snd Hot
Creck, Thin could be cnunnd by a
well hlownit or by a plpealine Cupture
durlng operatlion.

Mtigation Hewsuresn

{royed to Speclfic Impacty)

A reotechnlicel report for lh; 4rill
*11en will be required by CDOQ prior
1u the lssuance of a permit,

Alte major feacilities swey from
Funwn fauit teecen, Denigh
[#eilitien Lo withetand fault
af {net without (ellurcs.

Navelop sn smergency splll
conl,elnment plan prior to
apsratlon,

Deelgn ml]l pitoject facilitias

Ln sithatand the predlcted levels
of groundnhaklng (horizontal
aresleration of 0.4 ta O.6g)
without etructurel failuce,

Eatahiish energancy shutdown
provedueen,  1napect and maintaln
rhwtdown controle regulecly.

fidhare strletly to the Lahontan
Arylonal Water Quulity Control
"aard (RWQCH) puldelinam for tha
Hammoth Creek watershed,

hilwmturb no mors then one-quartar
sctre of soll boafore implemanting
tamparary eroslon control messuces.

Cenetiuct al] roeds to V.3, Forest
Avnrvice (USTA) standacds,

Miild new access vondo followlng
liilleide contours,

Ntockplile soll for use In reveg-
“tatlon, Revagetute yalng natlvae
gtxenes, shrube, snd trees.

Hsva detalled blowout countingancy
plan. Regulerly tapt end main-
1»ain automatlc pump chutdown
rvatem. Adequately maintatn
tantminment dlkez and cetchmant
hanins., Inelall velves or nlulce
rates at culvarte under Hot Spelng
Hoatd and Stale Route 203 to
pravenl hot water reechlng Mammsoth
Liaek.

Expected Result of Hitlgatlon

' . lgniflcant After

The polantlal impects of drltiling
and productlon can ha teduced by
propar well siting and well

+ cosntruclion determined by the

geothechnlical repnct.

Effects of fault rupture would be
roducad or aliminated,

Rffacta of gproundahaking would he
reducad or allminated,

Impacte of a large eruptlion are
spenntially unmitigebie, Emar-
rency shutdown would prevent
hazacdous condlitions duclng
perlode when opewrators cannot
reath the power plants.

Erowlion and sedimentetion impacta
would be substentlially reduced.

Terparcture aflfecto would be
minimized.

Ho

No

No

He

—_Nitigetion
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Enyliconmental Galozury

Watat Quality wnd liydrology (cont.)

Holse: Connlruction

Halor Impacin

Burfeco water could he contaminmted by
runoff from solls that ace contamlnated!
by leakage or apllle of (uels and other
chomlice! coampounds uned an the =mite,

Itpacts an surface Lhermal featurse
resulting lfrom production/injectlion
operations at the proposed project are
difflcueitl to predlet. Expecta studying
the peotherthal teservolc do not agres
on how {lulds move withln the
reservolr., One model (Upwelllng/
Feacture Flow) portulates Lhat deep
upwelling from neparate sources feeds
muitipie reservolcrs, mo that pumplng at
Cnna Diablo would have no eflfect on the
tanervolcin} at Hot Creemk, The =mecond
model (Lateral Flow) propopsen m source
of geothermnl Fiuld In the southweastern
purt of the caldera, wlth fluid
movement toward Lhe east. Calculationn
done uring thlae model Indleste that,
uning the Informatinn currently
available about renecvolr
chincocteriatica, there would probably
be no effect on reservoir premeure or
tempotature benesth Hot Greek; however,
Lhere ip Lhe possibitlty that due to
the lack of Infocrmatlon sbout remervolr
charscterletices, the numericnl modelling
predictlons ate lnaccurnte and thera
could be an effect on the gaothermal
vegource at llot Creek lintchery or Hot
Creck Gorge.

Temporary nolee fcom constructlon-
related pctlvitlen may alfect nearby
wildlife and occaslonel reacrentlonal
urers of adjacent forest acens,

MiLigation Hengures

fReyed Lo Speclllec impactn}

faintaln site and vehicies
reyularly,

Slare and handle potentially
linzardour materinls properly,
following RWQCHE requirements.

linve n detalled apill contingency
plan which ahould include:

1} lmmadiate removal of apllled
f1uld by pump trucks for proper
dirponnl;

?) conatructl®n of centeinment
dlkan with heavy egulipment;

1) removal of contaminated eolls;
4} irmedlate cleaanup; and

5} notiflcatlon of appropriste
rubllic agencies,

Erntablinh & program of fluld monl-
tnritg (g2ee Table 4.3) including
ohrrrcvatlon well Just esst of

B 1T & 111 well fields., Use
rnrervolc management techniquee
{rchuhpes In productlon/lnjection)
In repponse to cbeervatlione
mitizate lmpacta before effects
reach liob CreeX.

I[{ apring flows or temperatyres
wrin reduced ot Mok Creek Hatchery
ot Hot Creek Gorge due to HP 11 &
"r 111 power plant operatlons,
Nugmoth Paclflc could:

1} pupply hot water hy pumping
rnLthermal fluid and dallvering
It Lo the hatchary; and

?) rupply loat flow of hot water
{u the bathlng eres.

lire muflf1ing devices on
cenualruction equipment.

Significent After

Expected Result of Mitipstlon

Mitigatlon

SigniClicent contamination of eolls or
sur{ace runoff would be preventsd,

Honltoring may nupply early warning of
effects on reasrvalr and may help
distingulsh lmpacta due to natural
crusen {puch ag tectonic strain and
seanonal preaclpltetion amounte) from
impacts sttcibutable to power plant
operatione.

If grothermal fluld ls dellivered to Hot
Lmpucts st the hstchery

Creek Hatchery,
would be mitigsted but elther pumping
would incresase or injection would
decreasn, Il » wall would were
conatructead st Hot Creek Gorge, lost
flow would be replesced, but scenlc
vaive and visitor appeal ar 1t

. cuprantly axists would not be cestored.

Holeae level would be reduced on dlennl-
powered equipment by up to 10 dBA.

Mo

Potentially

o



Envirenmeniel Coaterory

Bolne: Conesbtructlon (cont.)

Rulse: Drilling

Rolne: Opecntlon

Alr Quality: Conmtruction

Alr Quellty: Urilling and Teetlng

Alr Quality: Opecstlonal Phase

Heldor Impogts

A temporary lncrasse in tralflc nolwa
mlong State Route 203 and Hot Spclingn
Rosd tould affect wildlifa and
paannras-by.

Woles laveis of 717 dBA, Lay are
antimated fotr drillilng. A totsl of 1%
welln nre planned, ench raquicing at
learnt 12 dayn (24 houre per day) of
drllling time.

Theo comblined nolee level 1€ HP 1, MM 1T
whd MP I1] were operating would be 4 to
S dBA louder than MP 1 alone, an
lncrenss noticenble to people and
wildilfe In the vicinlty,

Ensrtimmoving and construction actlvltien
would genecrate lavge amounls ol duet
snd amnll amounts of CO, NOy, 505,

and hydrogarhonnr. This may creste a
temporarvy health hazacd or degrade
vigiblllty in neacby atean.

Required cleanout and temtlng would
renult In the raleane of up Lo’ 0.9
kp/hr of H28 for a two- to [out-hour
nevlod et ench well., A blowout durlng
woll dellilng could last longer.

A niight potentlnl for rond iclng and
induced fop cloudn would exlat during
flow testing.

A [lve-minute splil of peothermal fluid
suppliylng one pawer plant (5,000 gpm)
would tesuslt in eminnlen ratee of Hpl
of appronimnlely 9 kp/he.  This woukd
exceed Lhe Alr Follutlon Control
pintrict tAPCD) and plate one-hour
plandards and would caure becltstion Le
syen and reaplealory tracl,

Hitignation Hensures
{Yeyed Lo Specifle Impacta)

Extahllnh vanpools or cerpools
end limit constructlon activittien
(except driiling) to 7:00 a.m.

Lo 4:00 p.m,

Drilf no more than one well at w
a time. Follow OSHA and GRO 4
rapulations.

Rolse.muff1ing devicen should be
inntallad at all Lhree power
planta.

Apply GHO 4 eptandards
tu all three power planta.

Wet down constructlon sites durlng
davelopment at lesat twice a day,

Gover stockpiled materinis and
lusded trucks and do not overfill
trucks, Minimize the area dls-
turbed snd revegalete promptily.

Hinimize teafflic and speeds at
congbruction sltes,

Clean up off-wnite epllla promptly.
fine water-banad paints and archl-
tectural coatings where feasible.

{.imit drilling.cleanout and
tratlng activitier to one well at
a tlme.

ftotiduct flow teste under atmon-
rherle condltions that would
minimize fnduced fclng and fog
clouds,

Hnlntain emergency shutdown
~qulpmant so that [low would be
s lopped promptly.

S [N I P

Significant After

This would reduce the totsl numbac of
tcips and would also reduce the noine
lavelns nt night.

Nolne loavelrn would not exceed &% JdBA at
the lewse boundery or 0.5 mlle from tLhe
source, whichever iz Further.

Hoive levels would be tmduced by 10 to
12 dBA, Leq, at each plant.

Holse levels would not exceed 65 Jd8A wt
the l#ane boundacy or 0.5 mlle from Lhe
soutce, whichever Ix grestner.

The amount of dust would be reduced by
up to 30,

Dust would be [urther ceduced.

Both dust xnd ehglne axhaust would be
taduced.

Evaporatlon of pollutants would be

timited,

¥o more than one wnil would contrl-
bute to the H35 emlaalons.

The potentlnl for hazsrdous conditlons
would bes reduced.

Hazurdous levels of H,3 would be
produced for s brief peciod.

—__Hitigatlon

Ho

NHo

No

Yo

Ho



Envlivnmental Calonory

Alr Quslity (conit.)

Vegetatlon

Terrestrinl Wildlife

Holor Imacte

Isobutene working fluld would be
roleanad from oach plant at & rate
aimilar to the lonn at MP I of A.%
cuble faot par minute or 1000 poundn
por day.

A major rupture of the lsobutmne nyrtnm
could caune release of 200,000 cubice
feot of worklng [luid to the atmorpliers,

Development of the propused powrr
plants would remove up to 26 acres of
nvallnbie natucal hebltat from the aren.

Botanlcally rennlitive chyoiite
buckwhent scrub communitles are fcented
fniear proposed facllitier and may ha
af{ected by pipelins conmtruction.

Holne and human actlvity may reduca
songbird denmlty near the power plnnte
and may causte migratory deer to nvold
Lhe area,

NDewr panss through the ares on theiv
twice yrarly migrationa between piom-or
nnd winter canpea, NMuman actlvily {n
Lhe Mammoth Lakes aren ln pubtling
increaning prersure on thelr
traditional migratory roules.

e

Mitigntlon Messures

{Keyed Lo Spechiis lmpackn)

Grent Besln Unifled APCD would
require remedial control actlon
with regard to the releass of
laobutene to the stmoephers.

Add an an asppropriate level of
odorant to the isobutune.
Install hydrotcacbon sensors
and alarme to alert personnel,

Use nlr-cooled condenser fan to
dllute-and disperse leaked vapores.
Upe wacuum truckes to collect the
ilquld working fluid,

1f the cloud of vapor wera to
irnite, relief values and dlm-
charge valver should be opened to
reduce Lhe quantily of materinal
nvallable for combustlion and the
material should be burned off.

Avoid damaging existing vegetation
whenever ponslble. Utllire
areas which are slready disturbed.

Revegotate ali disturbed arnan
with native treas, nhrubs, =snd
grasoen, Newly planted nmeedlinge
rhould be drlp lrrigated to
promote growth and fenced for
protection. Their sucvival should
be monltored.

Adjunt the locationn of wells to
nvold botanically senaltive

arean, all of which are located
on private propecty. Rhyollite
buckwheat sc¢rub communities should
be fenced for protection.

Follow the recommended mitligs-
atfion measures [or nolsae,

Construct cromming rampe over
pipelines or bury phort smg-
menle. Design (=nclpng and
pippellnes to avold a funneling
rflect,

Significant Afte

Expecled Resull of Mitigxution — Witigatlon
No more than 250 poundn per day of Ro
isobutsne would be released.

Plant personnel would be infocmed of No

the leak immediately.

Vapors would be dlssalipated or removed,

The losa of patucsl hablitat would be Yo
leaspened. '

*
Without 1rrl;atluni soedlings of Jeffrery
pine could be expected to reach batween
flve and alpght feet In helght with =
dlameLer at breast . helght of 0.8 to 2.2
inches aftac ton years.

' |

. ‘ Il
Damage to sasnaltive pllnt_conﬂmnltiel No
would be minimlzad.

Folma levelr would bu reduced to 654BA Wo
at the Jeans houndacy or 0.5 mlleyg,

whichever 1n furthear. Thins mey lezzen
impacts to songblrd end dasc

populatlons, but the affect {= not

cartain.

Physical barriere to deer migration Ro
would be minimal.



Enviconmental Caterory

Torrestrial Wildlife {cont.)

Aquatic Rerourcen

Visual Remourcens

S

Haler lmpactis

Inccansed sedlmentation in Mammoih and
Hot Creacks may tesult from grading nov
roads end bullding srucfacen. PElevntnd
turbidity lovels wouid clog and lrri-
tate glll structures and Interfere with
cenpiration, (eeding, and awimming
capabillties of resldent Fleh and
agquatic Inveortebhrates,

Accldental opills or leaksgns of
organle compounds used durlng drilling
and construction could cause adveren
effects on aquatie reaocutrces.

Tharmal shoch from n lacge aplil of
geothermal [luld could caune some
moctafity of aguatic organisme in
Manmoth Creek,

There In a posmiblility thet the
production of geothesmal Fluid st th=
project may eventually decresas the
temperature or smount of thermal watner
reschling Hot Creek latehery., Thin
would mdvernely affect hatchery
operatlonn,

The proponed power plunts would be
vioclble from scenle highways and would
conlllet with the Vinunl Hanagement
Objectiven of the USFS [or federal 1apd
surrounding the project,

PR

Hitigation Hessures

{Xered to Spechfic Impacha)

Require the project mponsor

to contribute toward protectlon
of migratlen routes or winter
range.

Implement the erorlon and medi-
mentation conteol mAmaucas
demcribnd under Solls snd
Hydrology.

All compounds potentlslly harmful
to nquntic organisms should be
rtored in sacure contsiners within
the bermed araam xo that lesks
would be contalned, Follow
requiraments of the RWQCB.

Soe mitigation under Hydrology.

Supnly thermal watar.

Stop or reduce production st the
geothermal plants.

Une eoxinting vegetstlon to mcreen
facilitlen, Lay gut well padn
snd rosds o that meture traew
nre prenervad. Revegetate dis-
turbed goll ereas promtly. Flant
native trees and mhrubs to screen
equipment yards and accessory
rtructurven, and the lower parts
of major mtructuree,

Ure tough textures and neutral
enrth-tone colore [or extarlor
nurfacesn,

Hinimlze exterlor structurel llght.

Sighificant After

Expected Repult of Mitigatlon e Mithpation
Danr habltat would be protected.
Turbidity e{factx would be reduced. No

The potential lor sccldental apllix or
loskagen Lo sffect aquatle reasources
would ba greatly reduced.

The Mammoth/Hot Creek flshery would not
be adversaly affected,

This mitlgatlon mearurs wlll supply the
necesrnary thermal water, but either the
production treservalc or the injection
reasecvolr would be further depleted.

An lnvestment in equipment to achleve
the appropriste mix of pumped and
spring water would be required.

Results would not be felt lmmmdiately
becnune of the alow response time
within the geothermal rewecvolc.

The power plents would be less con-
gplcucus; however, they would etlll
ba notliced by cmsuel ob#ervers and
woguld be inconsistent with the USFS
Vvisaul Hanagement Objectlves for the
vicinity.

No

Ro

o



Environmontnl Gatonery

Vipuel Rosourcen (cont.)

Land Une and Planning

Pmployment, Populntlon and Houmling

Peconomlen

Commmunity Services: Bchoal

Community Servicen: Sheclff

Holor Impocha

The edditlon of two power plente and
their eppurtennnt [enatures would
increann the Indugtclel neture of the
area, incresse eranjon, and remove nRomo
range and tlmber land.

Temporary construction actlivitlen are
exprcted to average AH workers over n
nine-month connteuction pericd for eoch
power plant, Duclng operation, alx new
aoperntors would be required for each
power plant.

In the unlikely event of depletion of
grothetmal water at llot Creeck Gorge and
Hot Creek Hatchery, there would be a
reduction in employment, retril salen,
and rentale, increanlup the peverity of
the unbalehced wintec/pummet tourlst
ecoRomy .

Demand for general county (lmecal
exprnditures would lncronne due to the
nead for more communlty services by bhn
increaned rensldentisl population.

For both HPF IT snd 1i1, propearty tax
revenuen would lncrenge by
approximately $470,000 per yeoar.

Increasnd employment durlng
connplruction end operation may result
1n an lnecreane in opvercrowding at
siementary schools.

There would be potentinl for vandallnm
at the Cacllity,

Hlitirntlon Heanucesn

(Fryed to Specific Inpects)

In=nrt redwood laths in chaln
link fencing.

Apply th& above miligetion meaoutes
Lo the HP I plant,

toeale the plont 400 to 500 feat
annl of the propoded plant nite.

finp Sectlon 4.1.1.1, Soils and
Frrnnlon; Sectlon 4.1.2.1,
verntatlon; Gectlom 4.1.3.1,

¥lnynl Reaourtes; Sectlon 4.1.2.3,
Prnpe; and Sectlon 4.1.3.4, Timbarc.

A<’ -Jule constructlion durlng the
gt r,

Hive workers who already live In
Lhn areas.

fes mitigsatlon recommended in
Sertion 4.1.1.2, Water Quallty
A Nydrology.

Increnne local hirkng. Adjust
npptlcation feen, charge feanr for
rarvices, spaess Impact Feen and
vrer (een, and make maintensnce
apreements Lo cover cosbs.

H-ue in necensacy.

Asrnga an lmpact fee on power
{ it ¢ongiructlon.

Hra local lsbor,

I'vnr plant Facliities end esch
»11 alte should he enclosed with
~ rhaln-1ink fence to keep casual
vitilorh away from aqul pment

and operstlona.

Expected Repult of Mitigatlon

Exlatlng mature trees would partially
screen the pwer plents.

The une g compatible with County plane
in of{ect when the application wan
filed and precent US¥S plans with the
exceptlon of the Vieual Hanagement
noliclen discunmed uboveﬂ

More houslng would he avellaeble.

Demands for houslng would be minlmized.

Atthough thene mitigtlone could

. eliminate Impecls &t Mot Craesk, thwce

1n still the ponslbility dus to the
uncertnin knowledge about the
geothermal repervolr, thet lmpacte
could occur.

Expensaz to the Gounly would be
reduced.

Addltionsl fundlng for schoolpr would be
avallable. ‘

There would be fewar hew studonts.

opportunltiens for vendellem would be
reduced.

Significant After
—_Bitizetlion

Sea Vinuazl Regou

Potentjally
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Ho
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Environmental Gatexery

Communlty Setvicen: {cont.)

Cormmumity SBervicem: Hanlth Care

Commmity Secvicen: Plre

-1

(=

Community Servlceﬁ: Ronds

Arcrentional Resources

Halex lmpacie

The hemlth care secvices of Mono County
are not saxpected to be slgnificantly
Impacted durlng conatructlion or
operation of the (acllitlen. Howaver,
focal facllitiam are not equipped Lo
handle victims of savere scaldlng or
burne.

Conetructlon activities would pone the
danger of sheub or C(orest flres.

Durlng plant opscatlons, the
popsibllity thet the lagbutane working
fluld mipht te releanned to the
atmoaphern poses o anclous flre hazard,

County and USF3 roads mey be damaged by
heavy conatructlon teafflc.

There la n possiblity that the thermal
apringn at llot Creek Gorpe could be
depleted ao a result of operating the
MF 11 & 11T plents.

The Callfornin trout stocklng program
would be adversely affected LF the
tempetature of water uned st Hot Creek
linLtehnty were jowared by more than 2°F.

ltiration Heaguren *
{Fuy~d tg Speclfic Impacts}

Fallow the malety cegulstiona as
sdminlelered by OSHA. Dcll}
w~lin in conformance with CDOG
requlremente .,

Provide atsndacd Flent ald sup-
plien and luettuct personnel on
-wnfraney procedures and locations
of carrpency supplies and ancvices.

Insulnle surface plpelines.

ineorporate geothermsl development
rorrrrncy naeds Into County emar-
reney reespense plan,

Deralop evacuatlion procedurss
frar buen vlctime.

luplrment the Flre control mesnruraes
proginned an part of the project.
rn Gectlion 4.1,3.2.4, Communilty
tovvices,

lirmnoth Pacific should wubmit =
f=talled fire protection plan to
the Long Valley Flre Protection
bintrict and the Mammoth Lakes
Flra Deparcrtment.

Contribute to construction of a
{lre atation closer to the project.

Ertatiliah agresmente for the
repnlr of damage to the Gounty
rud 11528 road systems cauged
by voject activities,

Tre mitigations ko Hydcology,
£ oatlon A.1.1,2.

Saw hmatic Renources,

Feed o 4.1.2.3, and

e . - 1ien, Sectlonm 4.1.3.2, for
#lzinsnlons of hatchery oparations.
e llydrolopy, Section 4.1.1,2 for
vatirakion of eff{ects on geothermal

(vt oanre,

Expected Result of Mitiratlon

Tha tlak of sccldentsl Injury or death
would be reduced.

First ald would be irmediateiy
available.

Rizk of burn would be raduced,

County apencles woutd be prepared
for ptompt responss,

Burn victims would be properly trestaed,

The flre herard would be reduced,

Response would ba coordinated, prompt,
and appropriste,

Emargency response tlme woild be
shortennd.

‘the costs of roud repalr would be
puid by the project sponsor.

Although the mltigaticone ere Ilkely to
prevent adveraes Impactd, there remsine
the posmibillty that, dus to
uncertnintien sbout the nature of the
peaothermal remervolr, sdverse Impacts
could oceur.

the mitigatione muggested could rentore
tha trout stocklng program.

Significant After
Hitigation

Vo

Potentlially
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Buvlrunmental Gniezary

Racreational Resources {cont.}

Timber Hesourcen

Ranfe Regources

Cultural fesourcen

Terannportation and Accesn

Hodur_lmpacta

A spll]l of peothermal fluld may
tampotrarily, wdvarsely affect flshing
In Hot Cresk.

Rocreationists delving, cycling, or
JoEring past the project sres may he
advarnnly nffected by the nolse and
Industrial appearance of the facllity.

The pownr plants would attract
stteantion.

Hrerchanteble-slee Jaffcey pine would b=
harvented during the clesring of about
13 acten [or the project,

Construction of the propomed

Mp 11 & 111 project would remove
approximntely 23 acres of range land
from active uge.

Hlstorle and prehistoric cultural
resources could be mdversely Impacted
by Lhe proposed development.

The Binhop Flderr hrve voiced concern~
gver renpurced important to Heatlve
Amerlcans,

Hleavy equipment uned ducling
construction could woreen Leafflic
conpestion nt the Highwny 195/State
Route 203 Interchange during buoy
prriodn.

Hitlgatlan Nesmuces

{heyed_to Speclils Impacts)

gea mitigeatlon in Section 4.1.1.2.3,

Itydrotherma}l Rempurces, to conflne
Lhe splll. Restock affected
portions of stream.

Sen Section 4.1.1.3, Wolse, and
Ractlon 4.1.3.1, visusl, for
oufgented mitigsatlionns.

1nntall en informational dlspley.

91te well psds snd plpelines in
nrtursl openings and clesrings.
Qrlent cleaclngs which renult
{rom project development so that
¢luntering of smail non-merchant-
alble troes ls svolded.

The operator should purchese all
morchantebhle timber when harvested
nt prevalling market rets.

Prplant with neatural vegetatlon
vherever posslbile and fence
tevegetated rreas,

Prnvegetats all non-oceupled cleared
range land=. Pence revegetated
niresn to protect vulnerable plants.

Pecfoin en ercheeojoglcal aszexn—
mont of the atea to determine the
axnct areas that would be lmpacted,

Locnte wells In srass where they
would hsve no lmpmct oc a low
impnet. If the mnasesament
indicates slgnlficant cultural
tepources In the area and no
prattical mitlgstion slternative
ryintn, expanaive data recovery
Inventigetions would be recommended.

the project sponsor hee mgreed
Lhat Hative Amerlcens would have
rnntinued atcens to rescurces
Ilmportsnt to thelr culture.

tirret project traffle off Highwaey
11% Lo Hob Springe Road at the
interpection smouth of State Route
073,

i
fxpected Repult of Hitlkmtlon -

Conflining the eplli would minimize the
impact. ’ :

. '
Impacts woyld be reduced.

-~ 4

The public would learn mbout '
gaothermal rasources and how thay ‘ace
uned In Hono County,

The minimim samount of timber would be
harvested.

Tha timber owner would be compensated
for harvasted timber.

The timber ceafourcze would be replaced.

Somea ¢f the range lend would aventually
bes recovered,

Cultural rescsurces would bw protected or
only slightly effected.

Hatlve American interastz would bae
protected,

The potentially bumy intarsection would
be avolded by project construction
tre{fic.

glgnificant After
Mitiration

No
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o

Ho

Ho
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COMMENT:

In terms of scientific analysis and professional quality, this Draft EIR is considerably
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 which 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). [t acknowledges that
if the thermal springs at Hot Creek were to be degraded as a result of project operations =
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 Pacific II and III are built (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 reservoir(s)
(page 5-7), degradation of hot springs in the Hot Creek Gorge with the consequent loss of
its recreartional value {(page 3~13}, 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 justifiability 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. Unfortunately, the DEIR ignores these fairly obvious
conclusions to be drawn fr-m itz own fmdmgs and it justifies the project with Oratuto"\
clzims that il of the prob ims, except for U ~ possible fogradeanof v 0 2o
Hot Creel: and ozs of visucl r‘.uh. TV, Can e r.;.'.:.;:“cf fhe o AL
p.c:.'err.r of iz stream poliviion and nolsg, especizlly, shollo b oo

EIR. (5C)

- [’

RESPONSE: Noted.

COMMENT:

Pages 5-2 and 5-16. The discussion of cumulative impacts from the several geothermal
projects presently operating or proposed for the arza is much needed and is a good
beginning. A more comprehensivé study of cumulative impacts from all geothermal
projects together with others, such as the airport expansion project is urgently needed.
The siudy 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 proportionate to the costs of their projects. (SC)

13
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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 recreational 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 scil to be removed, slope stability, proximity to faults. (SC)

RESPONSE: The wells are permitted 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 at present.

- PROJECT DESCRIPTION

COMMENT:

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

RESPONSE: This section refers to issue raised by respondents to the NOP. Itis not a
descripiion of the existing conditions.

COMMENT:

Page 2-5. What is surface infrastructure? (BLM/USFS)

RESPONSE: Mainly access roads and surface drainage features.

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. (BLM/USFS)

RESPONSE: Acknowledged.

COMMENT:

Page 2-9 and 2-12. The short-term flow test isn't described in enough detail.
(BLM/USFS)

14
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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. s

COMMENT:

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

RESPONSE: Additional well locations 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/USES)

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

COMMENT:
Pege 2-17. The 50,000 1o 500,000 gailon ra the water tank is vorv wide zn2 couid
be import.nit for assessing resource impac:s .., U-sual) (BLW/USTS)

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 permirted
by the Division of Oil and Gas. However, the injection wells are only permitted 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
surnps 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.”



COMMENT:

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

i RESPONSE: Noted.

ALTERNATIVES

( * COMMENT:

: Alternatives are not well developed. Should discuss other alternatives and alternative
% C - mitigation measures. (DD)
The Alternatives section of the report fails to meet the requirements of the California
i Environmental Quality Act, whereby a full discussion of reasonable alternatives must be
{ provided (CEQA Guidelines, Section 15126{(d)). The DEIR confines itself to a discussion of
the "no project" alternative, and this only from the standpoint of financial loss if the
mi 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
1 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 DEIE. MP II and
TR I would be identical plants - each would account for ahour half «to2 impusr of
. ihe total project, so it is not nece. ;27 to analvze a smealler project a5 a sepurate
i aliernative.

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

P

f COMMENT:
Page 2-22. Why is a different power plant location proposed for the Ormat alternative?
(8C)
4 Page 2-22. It is confusing to combine the alternate plant design with the alternate
1 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 units

; and the would not fit on the proposed site. Only the alternate site could be used if
I the Ormat design were selected.

16



COMMENT:

Page 2-23, Figure 2-7. Well MP 12-32 is incorrectly identified in the figure as MP
12-52. The production pipeline extending from the proposed site to the alternartive site is
_ not shoun on the figure; however, it would parallel the existing plam injection pipeline
(. route to the MP Il & Ill alternaie sites. (MP)

RESPONSE: Acknowledged.

COMMENT:

No-Project Alternative should be pursued.

RESPONSE: Noted.

PHYSICAL ENVIRONMENT

= GEOLOGY, GEOLOGIC HAZARDS AND SOILS
i
‘COMMENT:

i Page 4-5. There is some current evidence (USGS) that slight amount of subsidence may
be occurring - 1 suggest vou make requirements consistent with our GRO 4 #8 which we
will be reqguiring on adjacent land. It is not burdensorne and good early warning.
(BLM/USFS)

1

RESPONSE: Noted. For information, GRO Order 4 #8 reads as follows:

! "8. Subsidence and Seismicity. Surveying of the land surface prior to and
{ durir 7 ge' hermal resources producrion v’i]l be required for determining 2oy
chzngss L. eiovertion of the lcased lands. Lesszes shell mehie sush resuriovs os

data, pressure, reinjeciion rates, and volumes shall be accurately recorded and
filed monthly w1th the Supervzsor as provided in 30 CFR 270.337. In the even:
subsidence activity results 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.”

[ reguired Sv the Svpervisor to asceriain if subsidence is ccourring., Preoduortie:s

{ "If subsidence is determined by the Supervisor to present a significant hazard to
‘ operations or adjoining land use, the the Supervisor may require remedial
; action, including but no limited to, reduced production rates, increased

o injection of waste or other fluids, or a suspension of production."
!

| COMMENT:

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

' "The following statements about the hydrothermallv altered rock at, and near the proposed
) drill sites should be included. The area of concern has a history of impacts from previous
| drilling acrivity.

17
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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 the issuance of a permit.
This report shiould be included in the Final EIR.

Expected Results of Mitigation. 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 page. 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.

COMMENT:

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

Page 4-B. third bulist. All work performed between Tctober 15th and Mav st shovld be
conductes in such & manner as to be stabilized in fou: hours. A winier stormn can have
come 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 COMMENTS AND MONITORING
PROGRAM

COMMENT:
A definitive description of hvdrology should be given. (5Q)

RESPONSE: Experts do not agree about the hudrology. 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) Commirttee is being formed under the

auspices of the Mono County Energy Department to provide a monitoring plan to assure
18



am

?

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. (CDFG)

The probable relationship between surface flow, shallow groundwater, constant
temperature springs, and the geothermal fluid must be assessed 10 the present "state of
knowledge™ or "state of 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 recreational 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 to prove that use of the resource for power
generation has caused the loss. The burden of proof should rest with the power plant
oumers 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 potential effects on Hot Creek Hatchery could be detected by the
implacement and maintenance of a hydrologic monitoring network. (BLM/USFS)

P-ae 3-17. peragra: 1 4 Referance is made to our consi
iprove thz gusiity of zuch r,':eta. Mamm- h-Pat ""‘.: iz cures :
compre. znsive program o ¢ £lEnce &nd v rads o2 gegthermal :
aciric g;omermax power plant 1n orGer o

instrumentation of the oyeraung Mammoth-Fa
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 instrumentiation will provide 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 (+1.0 psi). All data will be transmitted to an onsite computer for
processing. The upgraded reservoir monitoring and data acquisition systemn should be
completely operational by Ocrtober 1, 1987. It is our inteniion to provide similar
instrumenration for MP [I, MP III, and the Long Valley Hydrological Advisory Committee
("LVHAC," formerly Long Valley Technical Advisory Committee) monitoring well which
will greatly improve the degree of accuracy and overall quality of reservoir data obtained
from power plant operations at Casa Diablo. (MP)

Page 4-19. Table 4-3: ‘Mammoth-Pacific is actively part1c1panng 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 acceptrable 1o all the experts present. By being on
the far edge of the esrablished Casa Diablo geothermizl reservoir, the monitoring well will
provide very early warning of anv significant changes taking place within the reservoir.
At the same meeting, we supporied the general area-wide monitoring program which was
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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. (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 welifield for MP 11 & IIl. {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 monitorin~ to provide an early warning Qustem and mmqanm
measures ¢osioned in TeSPONs: 10 o specific ehservatinne nood in tha monirerin-
progrzm shoula pra»c"* Lo 70 the

FHeicherv end ot Creekt C rge. Howe

move within the geothermal reservoir(s) in the Long Val]ey 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.

ce o fme e -z

‘LC., Ut.. LEUES X "*3 &) Lan IFIEN :.-Ah- Liv we L.zl

COMMENT:

Pressure decline within the hot producing zone due to power plant operation can affect
flow patterns to other areas within the Long Valley Knouwn 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 are
necessary and should 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 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 cumulative effects of overall geothermal development in the
Long Valley KGRA on the temperature gradient throughout the basin. Although one
project by itself might seern to exert no theoretical impact, we are concerned over the
impact of several such projects. It must be recognized that the recreational demand on
the area will increase annually, and it will be substantial over the 30-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 wells
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 da1a as possible vould 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 data can be provided. (SC)

RESPONSE: This is an idea worth presenting to Long Valley Hydrologic Advisory
Commitree (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 [ startup. Hence, water sample
analysis for a specific period need not be directly comparable to previous or
subsequent year.

COMMERNT:

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
Colron Spring itself is continuously monitored. (USGS)

RESPONSE: Noted.

COMMENT:

Page 3-15: States "Temperztures vary from 73 10 96 degrees C." Is this over time or
different springs at the same 1ime? (BLM/USFS)

RESPONSE: These temperatures were measured a1 different vents at approximately
the same time. The tables in Technical Appendix to the DEIR show the temperartures
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 possible
that changes may take up to 100 years to be observable at Hot Creek Gorge. {BLM/USFS)

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% and 75% 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. (CDFG},

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

COMMENT:

Supply of water, geothermal fluid, etc. to compensate or restore an "existing or present”
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 agree 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
gevser 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 waters should include all associated habitat tupes and provide complete lists of all
plants and animals present. This is necessary, for without even listing their names and the
guantity 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 1 well production are
related, the relationship 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 WATER 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 personne!l available, the information
referred to could not be acquired until after the due date of these responses.
However, a senior CDFQG official was reached by phone, though he had limited 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 zny available written information the
week of September 28, 1867,

COMMENT:

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 chemisiry
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 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 characreristics of the fluids contained in the geothermal wells

{Table 1-3) are such that thev would significantly impact aguatic resources should a
pipeline rupture or spill of these fluids occur. Specifically, the concentrations of arsenic
(0.1 to 2.5 mg/L) and mercury (1.2 to 2.6 mg/L) 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 (.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 Mammoth
Creek in the even of pipe rupture. Therefore, mitigation for this potential occurrence has
not been identified. (CDFG}

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

Page 4-40: 'O'nce again - the proposed mitigation is much too vague. How will the
proponent reduce the maximum flow of geothermal fluid that 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 plant.

An additional mitigation measure has been proposed by the project proponent 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 trucks
after it had cooled. No doubt significant infiltration into the soil would occur in the
area, but the measure should prevent cataswrophic degrad- ticn of creek watcr:,

The Asncl 1 omaic be suhiect (o =rnravz] of BpmronTizio ro S e aiagss mmps nn 0 - iies
312 CEs:gn Y Tuld DE SUS)eCl IC Ipprovel O ERRTORIILIC I LG AN ange Iun AR

and the USES.

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 Il and Ill. (CDFG; DD}

RESPONSE: Due to schedule constraints these changes could not be reviewed nor
could copies be mailed out to us for review before the due date 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 various
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% of the
spills from 1974 to 1984. About 2% of the spills were materials used for HpS
abatement and the treatment of condensate (Warner et al., 1986). At MP Il & III, the
geothermal fluid would be circulated 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 contamination 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. (BLM/USFS)
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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:

Page 3-7 and 4-12: The claim is made that the Upwelling/Fracture Flow Model implies
that there 1s 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. [ don't feel either model
precludes the potential for adverse impacts on thermal springs. (USGS)




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 "no 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 potential adverse effects are not entirely
precluded under either model. However; we will believe that the risk of significant
adverse effects are greatly reduced should the Upwelling/Fracture flow model prove
to be the correct gne; A

COMMENT:
Page 4-17, third line, third paragraph. Mispring of "winter" for "water".(SC)

RESPONSE: Acknowledged.

COMMENT:

Page 4-21. Since a pressure rise east of Casa Diablo shown in the model, the mitigation
should mclude actions to mitigate temperature increases as well temperature decreases.
{BLM/USFS)

Page 4-13 to 4-13: Some discussion is needed in this section of the basis for assuming
complete hydraulic comrmunication between injection and production zones because the
effects of injection dominate these simulations. The GeotherEx (1986) report, in fact
states that it is unlikely that recharge (i.e., pressure support) is provided by reinjection
because producrion and inj. .tion zones are separated by 500 to 700 feet of relativelu
impernn - bl :hvclite. The model resviis show rressurs vices €23t oy Teiz D b - 1o

eifecic  yuid that have ¢n spring flows? (USE :3)

RESPONSE: As siated 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 sirnulation including complex geologic data or pressure responses data in
wells for matching. There was neither the timne 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 updated.

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 betrween 160°F and 180°F.
(BLM/USFS) .

RESPONSE: The temperature of 300°F applies to reheating of the injected fluid a:
the thermodynamic front (interface) in the injection zone. The following note should
be added to explain the use of 300°F in the model:

"Actual injection temperatures at MP | are between 160°F and 180°F. The injected
fluid from the power plant would be rapidly heated by the surrounding rocks to the
temperature of the injection reservoir (approximately 300°F). Since the viscosity of
fluid at 300°F is much lower than fluid at 175°F, performing the Bulk-Model
calcularion with fluid at 300°F actually results in a more.conservative (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 vears -
p. 4-16) suggest that the front could reach the vicinity of the nearest production well
(650 ft) 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 ito reflect actual reservoeir 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.
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widths, but this could not be done given the constrzints 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 calculations.

COMMENT:

Please see letter report in Section IV entitled Comments Regarding the Diafr EIR by
Mesguite Group Inc.

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

An expanded description of the Lateral Flow Model from its supporters would also be
welcomed. The Mesquite Group opinions concerning the risk to Fish Hatchery and
Hot Creek Gorge springs presented bu 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 & IIIl 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 I &

Il EIR/EA. -
RESPONSE: Noted.

NOISE
COMMENT:

Page 3-21, paragraph 3. Silencers have been re-installed 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 {cld 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. (MP)

RESPONSE: Acknowledged.

COMMENT:

Pzoz 3-21. Reduced noise levels at MP II, Il should be a design pricrivy. o duplization Jf
noise complaints associated with plant MP [is unacceptable. (FSand L)

RESPONSE: Noted.

COMMENT:

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. (CEC)

RESPONSE: Section 4.1.3 discusses anticipated noise levels at all off-site
noise-sensitive receptors in the vicinity of the project area. In all cases, outdoor
noise levels at these receptors were found to be less than 50 dBA, L, which would
not present noticeable noise Impacts Section 5.3.1.3, p. 5 to 9, indicated 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. (GBUPACD)
RESPONSE: Acknowledged.

\<

COMMENT:

Page 4-25. (Re: Worst-case 24-hr. PMyg levels): How is this arrived? Needs support.
(BLM/USFS)
RESPONSE: The PMjg 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:

Page 4-25. Althoucgh the air quality within the boundaries of the John Muir Wilderness
zrea may not be afiecried, air pollution emissions may be viewed by visitors within iz

el Aperons 2=nn H ")
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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/USFS)

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. (BLM/USFS)

RESPONSE: Noted.

COMMENT:

- Page 4-26. -What will be the source of fresh-water needed to reduce construction dust.

Perhaps reclaimed water 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 cleanout and short-term testing activities to one well at a time."

(BLM/USES)

RESPONSE: Acknowledged.

COMMENT:

t

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
cleznout peried. This acsampt n is incorrect and the 2,000 gpm pumped well floy -ate
owre rimat2s the exnzcted hu oven sulfide emnissions. The Lropnses operationt wiald
iz the vells 16 flow nzrurzily without pumping (€ ?ru Teie exvimoiod 1ot to euson:
SUU G..m) 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 below:

500 gpm x 3.785 1/gal x 8 mg/1 x kg/106 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 sysiem
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 HsS
emnissions will not exceed emissions limits and ambient standards. The long-term test
flows should be run through the existing MP-1 plant and reinjected as will be done for the
PLES-1 flow tests. {GBUAPCD)

RESPONSE: Acknowledged.

COMMENT:

Page 4-28 (re: amount of isobutane emitted) The PLES EA shows possibly to be less than
the hvdrocarbons emitred from the forested area to the east. How does this compare 10 a
typical Mammoth gas station? (BLM/USFS)
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RESPONSE: A California Air Resources Board (1987) inventory of isobutane
ernissions in Mono County for the year 1983 indicates that gasoline dispensing
accounts for about 53 lbs 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% to 1000% increases over estimated 1983 levels.
Operating emissions of MP [, II, and Il would be no more than 750 lbs per dav.
Isobutane is considered a slightly photo-reactive hydrocarbon. In contrasi,
hydrocarbon contained in by-products of gasoline combustion and that produced by
some varieties of trees is considered reactive.

COMMENT:

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

RESPONSE: See pége 4-29. The GBUAPCD will not allow emissions 10 exceed
250 pounds per day. .

COMMENT:

Pages 4-30 to 4-32. The draft EIR/EA states that substantial emissions of both H9S and
isobutane could result during upsets of the facility. Ambient concentrations that wouid
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)

t
RESPONSE: Federal Occupational Safety and Health Administration guidelines have
set the maximum acceptable H9S concentration at 50 ppm for no longer than ten
minutes during any eight-hour period. The acceptable ce11mg concentration of

20 ppm sheuld be COLmld""ed the upper imit for accepiz me gxmroure 1oeer uo
members of the nubliz, The c"r'an'"r an =hos WD s Teble 4-% czosrvere ol
mav exceed these if-_"cels. OSHA gul clines for isobutz iz Do no Coen £l

although as stated on page 3-28 isoburane is flammable &t concenirations bziw een
1.8% and 8.4% in air. Model results for catastrophic release of isobutane, as shown in
Table 4-11, indicate that this hazardous level could be reached.

COMMENT:

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

RESPONSE: The use permit application for MP II & III (Mono County application No.
OIE-86-02) indicates that lead is not likely to be present in any of the planned
production wells at the site. 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 detected
in one of the eight wells tested. Prolonged inhalation of the geothermal fluids from
this well could expose an individual to toxic levels of mercury. Under normal
operating conditions such exposure would not occur.
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COMMENT:

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

RESPONSE: Acknowiedged.

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:

Paqge 4-34. paragraph 2. States a mercaptan should be added to the isobutane as an
odorizer. However, it has been demonstrated that mercaptans are not stable at the

eTperatures expociea b Jhe geothermal hee. excharger. A tur’ cheabisrzie =
it < : H \ P P I S T I
temanerniurs-cinine caoriror, surn as tewrahyvdrethiopnone shoas L moooaained o

svesrem. (M2
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RESPONSE: Acknowledged.

COMMENT:

Page 5-9. The cumulative amount of construction time for constructing all proposed
geothermal plants of four vears 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 necessaryv. (FS and LJ)

RESPONSZ: A four-vear 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, 1o the extent possible, simultaneously, thus reducing the net air
quality impact.

COMMENT:

The document states, on page 3-10, that the facility may emit. 1.500 to 6,000 Ibs/dav of
non-methane hvdrocarbons. 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:

m—

Pages 5-9 to 5-10. The document, states that construction actjvities 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 fee_;sib]e.

RESPONSE: If Mono County is reclassified as "non-attainment" for PMj as
anticipated by the GBUAPCD, then a PMjq attainment plan would impose specific
measures for reduction of PM1g. 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 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 ndt 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)

RESPONSE: The purpose of the cumulartive analveis was 10 i meNity -
concantretions of isoburane caused by continval lezkage fromy icinre ana 11705
unider worsi-case meteorological conditions. To ihat end, emissions from e six

plants were modeled as a single point source. The ground-level concentrations shoun
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 informartion on the existing biotic conditions
or possible impacts on rare or endangered species or natural communities. The draft
EIR/EA cites a "biotic assessment" by Dean Taylor and Richard Buckberg (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. Tavlor, these
limitations are started 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.
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A detailed rare plant survey report which follows guidelines provided by the California
Department of Fish and Game should be prepared to serve as a data base for assessing
o potential impacts to rare plants. (CEC) '

RESPONSE: The following is quoted from Taylor and Buckberg (1987):

P

! "Based on the array of species and habitats of rare plants knoun for the eastern
region (Table 2), we can offer two lines of evidence why we feel occurrence of

? spec1f1c species on the Casa Diablo Hot Springs study site would not be expecied

i given current information."”

1 "Historv 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
1 Peirson collected along nghway 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-howellii). Peirson's collecting in the Long Valley region
was also thorough, for example, he discovered Pedicularis crenulata var. candida
growing at Convict Creek."

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

"Array of Habitats and Geogrzphy - the availability 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

f to the north of the Casa Diablo area, but we did not observe this spemes on the
.Jy. Arthe nr‘le of opur survey. A, Monoensis ¢! nt:, althrugh "—mm LW
ovicaznt and oast rr"r‘""ee cheserved et ngerin ; : : o
dets DT GIETIONS on the site. :

vould have des ._.,.uj zay
purnice solis with modcerate 1o low sagebrush cover, occurs on 1he nor marn po:non ol

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. Occusrence of these species on the

, Casa Diablo Hot Springs site was not documented in this survey, nor have there been
I _ historical reports of these taxa from the site."

wed

"Two species occurring in the Mammoth region for which detailed hebitat informartion
o is lacking, Mammoth Lupine {Lupinus sublanatus), last seen in 1935 and knoun only
| from the type collection, and Pine City stonecrop (Sedum pinetorum)}, last seen in

1913 and also known only from the rype collection, ere unlikely to occur on the site.

‘ The Mammoth Lupine is known from a single collection near the "Earthquake fault"

} along Highway 203, while the sedum was collecred in the montane forests west of Old
Mammoth (the sedum was once thought 10 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 botanically 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 Umbellatum),
locoweed {Astralagus purshii}, and cheatgrass. This plant community is restricted 1o
__present or formerly thermal]y affected soils and is essentially 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 Holland, 1986).

COMMENT:

Information should also be provided regarding disturbance to areas identified as "thermal
marsh” and mountain meadow commumues, 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
Valley Interacency Council ("OUIAC") and reprosentatwes of Mono Countv on landscaping
of the of -aung piant. Ve have always a"fﬂ”‘ with end eoninee o 2am letedy )
with, 1he ;‘J"J for landscaning, HLf. believe thar the following points shouly be
acrnowlsiged

A} The soil in the area is infertile with low moisture holding capacity which inhibits rapid
plant growth in the relatively short growing seascn 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 temperature is high enough to kill
vegetation. It will not likely be possibly to esiablish 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 alternarte 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 1o
plant seedlings. (MP)
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RESPONSE: Comments noted. Growing conditions would limit good plant growth.

COMMENT:

Page 4-36. Seedling survival should be monitored and if less than 75% 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 rnore 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 that 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. 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 | power:plant. (MP)

RESPONSE: According to the vegetation map provided by Taylor and Buckberg -
(1987), the pxpehne would pass through an area of rhvohte buckwheat scrub (see
Figures 2-2 end 3-3 in the DEIR). Howaver, m’* ecale of mernings e e
that areas are precisefy delineaied. The grinoral milic 5 s den et a e oy
shouid groundrrush the iocations of wells and pipiing. 0 ERIUTE LLLT TJILY WU~ Hot
impinge on botanically sensitive areas apphes regardless of how the dertails of
vegetation are shown on the maps.

3T

COMMENT:

Page 4-34. It seems 1o be implied in the last paragraph that the previous disturbance of
three acres of the power plant site somehow softens the impact of further uegetation
loss. Furthermore, the case is editorially put ina m1n1m1zmg fashion. Could it not also
be put that "more than 12 acres of Jeffrey pine, more than six acres of sagebrush scrub ..
would be directly affected?" This instance is characteristic of the recurrent [Iro- pro;ect
tone of the entire document. (SC)

RESPONSE: The acreage of the ﬁsturbed area is included for completeness. The
phrase "up to 13 acres ..." is used to provide an upper limir; "... 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 tte
leasehold and included within this DEIR. (SC)

RESPONSE: A biotic survey of the site was conducted in 1986 by Taylor and
* Buckberg. That document is available at the BLM office in Bishop and at the Mono
County Energy Management Department in Mammoth Lakes.

 TERRESTRIAL WILDL{FE

COMMENT:

The draft EIR/EA should 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 little 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)

sciyimnieisd oy L B
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COMMENT:

Page 4~-38. ! have personally observed over 250 mile deer during spring migration/s:aging
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 1o noise during construction
and operation. Its focus is too sire specific when it only considers the dozens of deer that
may pass directly thru the project site. (FS and LJ)}

RESPQONSE: The riparizn area below the 395 bridge is over 0.3 mile from the project
site. Construction noise is not expected to significantly affect deer migration. Deer
currently migrate past the existing MP I during operation.
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COMMENT:

Page 4~38, second paragraph, third and fourth lines. The use of "directly" connoies
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 areas
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
mirigation? Where did the numbers come from? (BLM/USFS)

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.

‘COMMENT:

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

RESPONSE: The mitigation measures are designed to offset both direct on-site.
impacts and regional cumularive impacts. CDFQG, the responsible agency, censiders
potential imnpacts to deer an: important issue.

LN TTRTT .
‘:L;;'_:'.__;\ i

Page 4-38, paraqraph 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 habiiat; and
(2) the project is not expected to significantly impact mule deer. (MP)

KRESPONSE: Acquisition and protecrion of threatened winter range deer habitat
would help maintain the viability of local deer herds by protecting key elements
needed for their life history., 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 nort create additional habitat. Probably not legal to require a privaite
land owner to buy land in order to develop his oun land. Please omir mitigarion.
(BLM/USFS)
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RESPONSE: The wording of the mitigation should read: "If necessary, consider the
appmpriation 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 unaveidable 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 100-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
studv. However the interpretation that deer show preference for the less dev e‘o')"d
porticns of the zrea Iz subsiantiated bu prior collzciiza nf informaiizn o the Do =mo
0i deer micrztion. Consider ing hiztoric deer migrat. . use, @ mo/e aCCUIEtE
inlerpretation would be that Ceer aciively aveid the . isting MP 1 powes 5 iznt dug o
noise and visual impacts and the presence of substantial physzcal 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.

L

—a

Appendix C, Page 7, C-19. The apparent avoidance of existing development by deer
demonstrates the unportance of fully con51dermg cumulative impacts of additional
projects such as MP I and MP IIl. As projects multiply, habitat options for various
wildlife species decrease, unavoidably causing stress and direcrt losses to wildlife
populanons To quanufy such losses, we recommend that all geothermal development
pro_]ect approvals in the area be kept in abeyance unrtil 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. (CDFG)

RESPONSE: We acknowledge and concur with CDFG's interpretation of the deer
migration study. We agree that cumulative impacts from geothermal and other
developments in the Mammoth Lakes areas could be significant and that a thorough
study of potential cumulative affects 1s needed; howev er, it is bevond 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: o

Page A-3 (Appendiz) We concur with the environmental checklist, item 5-C, that the
project will resuit in a barrier to animal movements. ThIS 1mpact is not mmgable 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 Study), #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
vet been determined if there 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)

DTSRI T, T eyy e [ 4 - N7 etiie Alreeny o
REZPONIE: The suggested stucy Is bevond the scope of ihis documont.

l'fJ

COMMENT:

Page 3-40, paragraph 2. A report titled Biological Assessment of Proposed Geothermal
Enerqu Development in Casa Diablo Hot Springs Area on the Qwens Tui Club (Gila bicolor
snuderi) and Hot Creek Headsprings Refugia, 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. (MP)

RESPONSE: Acknowledged.

COMMENT:

Page 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 Haicherv mav

not be considered hot but are warm relarive ro above-ground surface waters in the
area.
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5 COMMENT:

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

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

R

COMMENT:

- Page 4-40. Require applicant to restock trout in the sections affected by a spill.
| (BLM7USES)

_ Page 4-40. The detrimental effect {of a spill reaching Mammoth Lake} on the catch and

i 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 that may occur at the hatchery.

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

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

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

- COMMENT

;'{

i Paze 4-42. Could pipe water from injection lines to haszheorv and notincrease vt rave
cf fuids. {ELM/USFS

_ t RESPONSE: Noted. This would reduce the level of injection support to the injection
reservoir. Supplying geothermal warer to the hatchery would require use of

geothermal fluid, whether it resulted from increased production or decreased
jj injection.
7] COMMENT:

Cumulative biological impacts of geothermal development in the Long Valley Geothermal
Resource Area are not adequately addressed. A study of the cumnulative biological
z 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 cumulative impacts related to the proposed project. (CEC)

3 RESPONSE: Cumulative impacts relating to proposed projects near Mammoth Lakes
are discussed in the DEIR (see pages 5-11 and 5-12). Cumulative biological impacts

of geothermal development in the entire Long Valley Geothermal Resource Area is

E beyond the scope of this document.

] 4]



COMMENT:
Cite experience at the Geysers to discuss changes in aquatic fauna (CDFG).

RESPONSE: Siltation of salmonid spawning gravels and decreased food production in
] the form of benthic invertebrates are of particular concern at the Gevsers. The
- steep slopes characteristic of the area are susceptible to erosion and landsliding and
} spills travel rapidly on the steep slopes. This impact is less severe at Casa Diably
g because the topography is gently sloping and there are fewer perennial sireams 1o be
o affected. In particular, the spill control measures suggested by the project sponsor
{ for MP 11 & Il should be sufficient to stop fluids from reaching Mammoth Creek.

ey

- Spills at the Geysers have been primarily geothermal steamn condensare and chemicals
i being transported to the plant sites. Condensate spills accounted for 82% of the
| spills from 1974 to 1984. About 2% of the spills were materials used for HgS
abatement and in the treatment of condensate (Warner et al., 1886). At MP 11 & 111.
. the geothermal fluid would be circulated in a closed systern and the working fluid
; would be air cooled, so there would be no condensate nor would treatment of it be
necessary. :

'.= 3 N . - a . - -
{‘{ Easeline studies of aquatic fauna at the Geysers are available; but, in the time

----- available since receiving the comment, we have not been able to obtain studies which
document the effects of spills on aguatic fauna.

SOCIAL ENVIRONMENT

VISUAL RESOURCES
COMMENT:

T A T T =317 Iy .- b - R S i A .
Peoo 3-44, MP LU IN will contribee 1o the continusd dezradnis

~
- ol J L cama e

S U . oS W |
wrorlg corridor. (PR & LSy

RESPONSE: Nored.

COMMENT:

Page 3-42, paragraph 2. Replace paraphase of GRO Order 4 with a direct quote. GRO
Order 4 states that "The lessee shall reduce visual irnpact, 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 natural environmental setting of the area by the appropriate use of landscapinag,
| vegetation, compatible color schemes, and minimum profiles. Nartive plants or other

compatible vegeration shall be used, where possible, for landscaping and revegetation.”
i (BLM/USFES)

! RESPONSE: Noted.

! COMMENT:

Page 3-42. paragraph 3. Delete the existing paragraph under Forest Service Plans and
Policies. Add the following to the preceding BLM discussion. "The BLM's Lease Block |

[
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Environmental Analysis and subsequent geothermal lease stipulations designate the
proposed project site, and most adjacent areas along Highway 393, 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: Acknowledged. 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 adjacent 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
rermnove them from the overhead visual environment without additional disturbance of
soil and subsequent need for revegetarion which burial would require. An additional
mitigation should read: "Electrical transmission lines should be buried or should be
conveyed in conduits along pipelines.”

COMMENT:
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 result in a disturbance of up 10
five acres. The slope of the disturbed area would be relatively 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
contact with the berms during an earthquake.

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

COMMENT:

‘Page 4-44. first mitigation. Add "pipelines” to list. Also add sentence : "Utilize existing
vegetation to screen intrusions from critical viewshed points."” (BLM/USFS)

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 significant
topographic changes.

COMMENT:

Page 4-44, sixth bullet. WNot beneficial visually or practically as snow tends to destroy
fences. (BLM/USES)

R

L

SPONSE: Notzd

P LT T

oy .
COMMENT:

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. (5C)

RESPONSE: Noted.
COMMENT:

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

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

COMMENT:

Pace 4-46. The draft EIR/EA states that even with mitigations the plant would be
norticed 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 determinartion 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 I project and the proposed PLES |
project. However, it does not assess whether this impact would constitute a significan:
environmental impact, either before or after mitigation. (CEC)

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

COMMENT:

Page 3-46. In general, MP [ is a very poor example of the proponents’ sensitivity 10 the™
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 justification

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 submitted prior 10

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 L2
partially screened by existing Jeffery pines. This would be a preferred location. (FS & LJ}

Page 4-44. The alternafe site for MP 11, Il should be used to reduce its visibility. (F§ &
Ly ;

d on further revigw, we zgree with Ui
oifers to reros (e ihe preposed mdanis ebout 400 reet ezer ‘alverrs 12 povor piavs i ol
the initially proposed site in order to take advaniage of the screei..ng effect which wou.a
be provided 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 plant

as well as all existing and proposed well sites that would be visible from public roads in
the area. (MP)
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RESPONSE: Noted.

COMMENT:

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

RESPONSE: Noted.



COMMENT:

Pages 5-12 and 5-14. Is the appearance of an "industrial park"™ type of viewscape
appropriate for Eastern Sierra visitors just as they are exiting 325? Since recreation ic
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 these
economic and aesthetic values, we strongly recommend a no-project alternative for
Mammoth Pacific Il and III. (FS & 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 though it would be consistent with Mono County and Invo

Forest Plans except for the Visual Management Objectives for the area. (CEC}

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

RESPONSE: Recommendation noted. The degradation of visual qualiiy at Casa
Diatlo 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 32 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 develepment, 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 visual
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.
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SOCIOECONOMICS - LAND USE
COMMENT:

Page 3-48, Figure 3-8. Delete USFS designated range from map because grazing
allotments cover almost z2ll the map. Change USFS Lease Block 1 1o BLM Lease Block 1.

(BLM/USFS)

RESPONSE: Nored.

COMMENT:
Page 3-49. Add gasoline storage tanks owned by Chevron to list of land uses. (BLM/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 with recreationa!
uses are of particular concern and should be addressed.

RESPONSE: No land uses are planned nearby other than the PLES ! Geothermaf
Project proposed for immediately south of the MP Il & I site. No recreational 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 calculated on the minimum local employment
scenario. Alternatively, 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

permanent housing and 6,300, malr v condominium units, ze remporary housins The
rooerm a_sez T P P N,
'uc._.::na_'x, taie for prrmanent hu‘_: ois zround 2-C%. Tue VEISLNIV D LD JTY Va2t L ATy
- - e r sz Tie te sae .
Df“l..‘?i.ﬂ"’ varios CIE’._ iy with the sezsonz and dey of the wooin The lnwosivas..,

raies occur GLJII’IQ the weekends of the winter skiing season and the highest ammg
the weekdays in the spring and fall.

COMMENT:
Page 4-48, paragraph after Table 4-14. This infers that 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:

Page 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 PLES 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

o ; over several years, the character of the construction workforce's housing demands
! would change from the abundant, temporary nonwinter housing 1o 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)
l - 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
5 Mammoth Pacific II & Il and PLES-I from among the proposed projects in the Mammoth
1 ‘ Lakes area in the assessment of cumnulative housing impacts. (CEC})

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

i Simultaneous construction of two geothermal plants could temporariiv t]gnten tho
market for nenpermancnt housing with 2 woret cesc of zn zvorrge o F 36w 3
f se2iing temporzry hovsing, peahing with 163 wornzrs (sze Jonllvr 50,3210 z
Lf‘ WL

this domand coulid prevent rents from fading o oalr vevel! oif-sol0n Ll
' temporary nature would not provide an mcentwe for developing addirional housmg
The increased demand would not result in a significant environmenztal impact.

i } SOCIOECONOMICS - ECONOMICS
COMMENT:

i 5

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

3 Page 4-52. It is suggested that the proposed plants, MP-II and MP-IIl, will generate cosis
| that are greater than the funds that will be received by the county and special fees should
i be charged to cover costs for services provided. On page 3-34, section 3.3.2.4. Countv
Fiscal Considerations, it is noted that the County receives 20% of the gecothermal leasze

ﬂi 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 supplv
t
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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 CA11667 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 frorn MP-1 and PLES-I are estimated at
$500,000. Therefore, the proposed plants at Casa Diablo would provide over $1.3 million
annually in revenue 10 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 shoun 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 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 rovalty revenues to the county are mentioned on
page 4-51 and explained on pages 3-53,54. With information now available from the
project sponsor, the estimated 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 a
likely figure. With both plants in operation, the revenues could range from $160,0C0
to $320,000 with $200,000 as a likely figure. The revenues from other geothermal
plants (MP I and PLES 1) are not relevant in addressing the revenues expected from
MP Il and MP 1] (see Table 1}.

The community service providers have indicated that, except for firefighting
eqguipment 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 acrual increase in county costs as a result of just MP Il
and MP III would be very low {see Table 2).

An alternative method of estimating community service costs is 1o use the per capita
cost of the generz’ Sudget. This method would oversie  the 2orezicost of -
NMemmoth Pecsific wrojest be liself, bus mav be Justificd in 5 1ot cumalizids
rerspective (see Table 30, Besed on the 1885-80 Cingval Duusor, wao ooung,
expenditures were about $13,500,000 and the couniy 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 Il operation and construction of MP Il 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 $2,4200
per vear. The greatest concentration of construction workers would occur in the
surnmer when school is out, however, the worst case costs would be $86,400 ($2,400 x
36 students) during construction of MP [I, $96,000 ($2,400 x 40 students) during
operation of MP II and construction of MP IlI, and $19,000 {($2,400 x 8 students) during
the operartional phase. See Table 4-15 for student population esrimates.
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Annual general expenditures and school expenditures would be about $239,000 during
operation of MP II and construction of MP !Il, and $61,000 during the operation
phase. Annual lease and tax revenues during the operation phase would be about
$670,000 (see Table next pagel.

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 projeci is
financially advantageous to the county is dependent upon the loss, if any, of
geothermal heat/water to Hot Creek Gorge and the Hot Creek Fish Hatchery

TABLE 1: ECONOMIC BENEFITS

MONEY PAID DIRECTLY TO COUNTY

Annually
Geothermal lease $200,000
Property Tax $470,000

TOTAL ANITCAL LEAST AND TAX REIVINUE $670.000
Orne Tima

Fees are unknown but expected to cover costs

Conrribution 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 mey be be jointly
funded by project sponsors in the area.

MONEY SPENT IN LOCAL AREA

Direct Spending $300,000
Loczal Employee Payroll $1,100,000
Spending by Non-local Employees £1,000,000




o

TABLE 2: POTENTIAL COSTS

_ ~ Annual/a/ _ One-time

Police * Nil Nil
Medical Nil _ _ Nil
Fire ' Nil - $30,000
School - $500-2,400 per student Nil
Water Nil Nil
Waste Nil Ni]
Administration $34,000 . $3,000
Hatchery/b/ 0 to $19,000,000 Nil
Recreation at

Hot Creek/c/ 0 to $1,000,000 Nil
‘Visual Degradation Nil Nil
Permit Processing Covered by Fees
/a/ Nil does not indicate Zero Cost, but a cost that is not considered significant by the

/bl
/c/

service providers.

$19,000,000 1s loss associated with complete loss of hatchery.

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 Hatcheru. It
is expected that the monitoring plan and mitigation measures would not allow this 1o

. . . . .
CCTCur, DUT 1T I2mains & i_')OL'.':‘I'ZiJEl Impact.

TABLE 3: WORST CASE PER CAPITA COSTS

Construction

MP Il operation
operating

Per Capita Costs

of MP 1]
MP Il construction

phase

County $122,000 $143.000 $42.000
School 86.000 96,000 19.000

TOTAL $208.000 $239,000 $61.000




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 toun

that caters to over 20,000 skiers a day in the winter (which equals approximately 30,000
people). (BLM/USFS)

RESPONSE: Notred.

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 4-30 in the Draft EIR.

COMMENT:

Marmmoth Pacific should post bond to cover abandonment or any damage to aguatic
1esources. (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 cornmon construction practice and should be considered
as a possible fiscal mirtigation. The posting of a full bond for all possible damages

to aguatic resopurces would not be economically feasible. Such a bond might be in

gxcessof $200 millicn.

COMMENT:

Page 4-49, third paragraph. There are very few trout at the gorge hot springs per se.
{(BLM/USFS)

RESPONSE: Noted.

"COMMENT:

EIR should discuss leconc)mic loss due to degradation of visual environment.(LJ)

RESPONSE: Because the site is not a tourist destination, is not visible from the
nearby tourist destinations (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 [, electricity transmission lines, gas and propane storage tanks,
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. 4-32, the county's experience with

- geothermal projects has not-been extensive enough to estimate all cosis.
However, a £2.000 application fee is paid for processing the use permit and a 2
1/2% of 1o1al EIR cost for processing the EIR, about $2,000. The actual cost of
processing the EIR, however, may be closer to 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 Il & 1l project is approved. No additional personnel
or equipment is believed to be required if PLES | and the Mammeoth/Chance
geothermal projects are developed, although if these other projects are also buil,
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 pavment by develop-rs for these costs, the

“division of which between producers would be based on Megawartt production. The

Geothermal Lease Fund provides 40% of the funding for the County's Energy
Management Department.

SOCIOECOMONICS - PUBLIC SERVICES
COMMENT:

Page 5-3. The EIR/EA shouid provide the specific reason(s) for including onlv Mammoth

Pacific I & III PLES-] from among the proposed projects in the Mammoth Lakes area
when assessing cumulative impacts to public services. (CEC)
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COMMEINT:

Page 5-14. The EIR/EA state a that the cumulative public service demand caused by the
simuitaneous construction of two plants "would probably exceed a ‘threshold’ level and
require the addition of fire, police and school personnel.” These potential impacts should

be guantified, their significance assessed, mitigation discussed, and the significance of
residual impacts described. (CEC)

RESPONSE: As stated, the effects "would probably exceed a thresheld level”.
Supervisory personnel for police, fire and school services indicated that the
addition of personnel and eguipment {except fire equipment) is not likzly to be
required and that the exact point of addition can not be quantified.
Quantification of the impacis in terms of the number of construction workers,
operators and family size can be derived by multiplving the figures found in

4.1.3.2.2, p. 4-46,47,48. Except for fire services, these impacts would not be
significant.

COMMENT:

The draft EIR/EA should address methods for disposal of liguid or solid waste that could

result from construction or operation of the proposed facilitv. Some wasies 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 21 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 involved
and the extent of any contamination. Reserve pits {see page 2-9) and bermed,
emmergency 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 seasonél conditions, not
all the time. Mutual aid agreements are illegal. (BLM/USFS)

RESPONSE: Fire hazard noted. Neither the USFS nor BLM participates in the
state-wide Master Murual Aid Agreement. The USFS can and does enter into
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.

CRIATION

CionMENT:

How many visitor days occur at Hot Creek? {SQ)

RESPONSE: See page 3-39 in the Draft EIR.

COMMENT:

Page 4-61. first paragraph. Worst case analysis-is not required under NEPA {or CEQ4, 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 injeczion, or ultimately plat shutdoun
available to us, then go directly to dryed up springs is misleading at best. {BLM/USFS)

RESPONDSE: 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. It is
impossibie to say that the mitigation measures would be totally and

unconditionally effective ai protecting the reserveir supplying the hatchery and
Hot Creek Gorge.
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TIMBER RESOURCES
COMMENT:

Page 4-63, fourih and sixth bullets. All these fences plus well head fences are going to
add up to a big visual impact. SF 35-32 is doing just fine without a fence. (BLM/USFS)

RESPONSE: Nored.

" "COMMENT:

Pége 4-62. The EIR/EA should assess whether the specific effect of harvesting timber
" due to the project would be significant either before or after proposed mirigation. (CEC)

Page 5-15. The docwment should assess whether the cumulative impact of harvesting
would be significant either before or after mitigation. (CEC)

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

Page 5-3. The EIR/EA should also provide the specific reasens(s) for including only
Mammoth Pacific II & IIl and PLES-I from among the proposed projects in the Mammoth
Lakes area in the assessment of cumnulative impacts ta timber resources. {(CEC)

RESPONSE: No timber loss would occur with the construction of the Mammaoth
Chance geothermal projects. It is bevond the scope of this report to discuss
timber impacts of other projects which could have impacis orders of magnitude

creaier rhan thosz of the neotharmal projects.
greaig sz of the ceothermeal projecis

CULTURAL RESGUACES
COMMENT:

Page £-64. We had a big problem with this--all it says is we did a survey but don't know
where these features are. We required another survey and found ne conflicts. BLM
management was not willing to approve or disapprove without knowing if a conflict

existed or not. The most common mitigation in culrural is relocation and relocation can
resuit in muliiple unknown new impacts.(BLM/USFS) )

RESPONSE: The second survey referred to by the commenter was done on
archaeological site PLES~10 with reference to the PLES I project. This document
is referring to archaeological sites PLES~-8 and PLES-9. Linda Revnolds, the
USFS archeaeologist who did the second survey, did not visit PLES-8 and PLES-8
during that survey {Reynolds, 1987). As stated in the Drafr EIR on page 4-64, it

would be necessary 1o visit the sites again to more precisely locate the cultural
resources.

Ut
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] Page 4-64. A qualified archaeologist with the authority to halt construction should be

on~site during the construction phases to rnonitor and map existing or new cultural sites
as well as gather data. (FS & LJ)

; Page 4-65. The recommendation that "to the extent possibie, an effori be made 10
monitor development activitles that may uncover buried cultural deposits" is too vague o

. ensure protection of potential resources. Either a gqualified cultural resources specialist

( should be on site 1o monitor subsuiface disturbance, or an approved training program for
employees should be required, with a qualified cultural resources specialist 10 be called in
to assess any resources discovered during construction. H hurnan 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. (CECY .

z RESPONSE: Noted.

“ COMMENT:

oy Page 4-63, fifth paragraph. Inconsistent with the recreation section--this project is not
5 expected to increase recreation use. (BLM/USFS)
i

RESPONSE: Acknowledged. Recreational use is not likely to increase. The
impact should stete that new roads may improve access to areas where cultural

resources are located, making it more likelv that the general public would find
them.

COMMENT:

l Pace 4-65, ihird builer. This would negatively aifect Native American access.
(BLM/USFS)

) RESPONSE: Noted

4 COMMENT:
8

Page 4-65, last bullet. Ususally archaeclogists would rather not make cultural sites
known 1o the general public as it can result in increased collecting. (BLM/USFS)

z RESPONSE: Noted.

i COMMENT:
- Page 4-66. The draft EIR/EA should address the potential depletion of thermal springs as
R a potential impact to the traditional Native American interests. (CEC)

st
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RESPONSE: See discussion of monitoring program and resulting mitigation

measures in hudrology section of the DEIR {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
guantified. Current traffic levels on local roadways as well as anticipated nonproject
levels during constiruction 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. (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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emorandum

THE RESQURCES AGENCY OF CALIFORNIA

Dr. Gordon F. Snow ’ Dote : August 24, 1987
Assistant Secretary for Resocurces

Subject:  SCH No. B6112408

Mr., Daniel Lyster . Mammoth Pacific 11 & III
Mono County Energy Management ‘ Geothermal Project,
P. 0. Box 8060 . - DEIR, Mono County

Mammoth Lakes, CA. 93546

Deportrment of Conservation—Ofiice of the Director

The Department ©of Conservation, Geothermal Section of the Division of 0il and

Gas has reviewed the subject environmental document. Because geothermal well
permits must be issued by the bivision prior to drilling, we should be considered
a rﬂspon51ble agency. We offer the following comments:

Page 1-3, Envirocmumental Category, Geoldgy, Geologic ﬁazards, and Solls:

- The following statements about the hydrothermally altered rock at, and
near the proposed drill sites should be included, The area of contern
has a history of impacts from previous driiling activity.

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

Mitisation Measures: A geotechnical report for the drill sites will be
tequired by the Department of Conservation, Division of 0il and Gas, -
pricr to the dssuance of a permit. This report should be included in
the Final EIR,
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Page 2-20, third paragraph: "The sumps would be drained of liquids and these
liquide would be trucked to a reinjnctlon well or, if toxic, disposed of at
the Class II waste site,"

Clarification is needed on this statement., The geothermal injection
wells are permitted by the Division of 0il and Gas, However, the in-
jecrion wells are only permitted to inject produced geothermal fluids.
If the sump liquids are to be injected into the geothermal injection
wells, waste discharge Tequirements may be required by the Regional
Water Quality Control Board; this operation is not covered by the
Division of 0il and Gas permit,

I€ you have any questions, please contact Robert Habel at the Division of 0il
and Gas, Geothermal Section, 1416 Ninth Street, Room 1310, Sacramento, Czli-

fornia 95814; telephone (916) 323-1786.

d:l&v;~:~§ -é::;/?azfﬂ“;:tpnp
RECIIVED

Dennis J, O'Bryant
Environmentzl Program Coordinztor
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United States Department of the Interior

GEQLOGICAL SURVEY
r‘"""l"—.l\!‘r:D
I
AUB 2 R 1ar7 August 24, 1987

BAUNC UL TY
OFFICE OF EXERGY BAAGEMERT

Dan Lyster

Mono County Energy Management Department
P.0. Box 80860

Mammoth Lakes, California 93546

RE: COMMENTS - Draft EIR/EA for Mammoth Pacific Geothermal DeveEOpment
Project Units 11 and 111

The following comments are submitted regarding the subject report.

Models of Thermal Fluid Flow

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 exisied batween
these arazs via deeper, hotter reservoirs and the Tau1+s which o-ovids cor-
cuits Tor vofiow of thersmed water., 1 don't Tesd siorair novsl il ldoes
the potertial for adverse impscis on thermel sorings.

Simulated Reservoir Performance Calculations

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 Cass
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 (650 ft) at Casa Diablo in less than 10 years.
Some discussion is needed of the possbility that premature breakthrough of
cold water could Timit the productive 1ife of the field. The value used in
these calculations for the reservoir width should be stated.



Colton Spring Area springs

0f the three thermal springs in the Colton Spring area noted on p. 3-13,
only Colton Spring itself is continucusly monitored.

_'i Fish Hatchery Area springs

' ' Spring discharge at the Fish Hatchery appéars to be relatively constant
§1 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 AB spring group.

1 Mike Sorey
Research Hydrologist
. U.S. Geological Survey
gl ) Menlo Park, California
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Aemorandum

From

!

Subject

1,  Projects Coordinator Dote August 26, 1987
Resources Agency : .
2. County of Mono RECEIVED

Energy Department
P.0. Box BO6OD

Mammoth Lakes, CA 93546 SEP 081087

. * EAOND COUNTY
D £F
eportment of Fish and Game CEFICE OF ENERGY NANAGEMENT

Draft EIR: ., Mammoth Pacific Geothermal Development Project: Units
II and IIXI, Mono County —~ SCH 86112408

Department of Fish and Game (Department} bioclogists 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-
eprings, and surface waters in and around the project area, Due
to the overwhelming recreational values of the Mammoth Lakes/Long
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 'are as follows:

wildlife

flthough thisg mrodfest By itself appsere to prezen’ imized Lirescsh
lupeses to the wildiife resources on 5lbe, gleovsr  zrutis o8 bz
cerrent deer survey incicates significant 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
Joaguin Ridge as key migration routes.

Additional discussion of the importance of spring migration
habitat to herd viability is reguired. 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.

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
80, some migratory deer impacts will still occur through
unaveoidable 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.
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3. Page 4-67: Due to lts greater unavoidable. impacts, we oppose
the alternative location proposal.

4, Page 4-72: We favor the "No Project"” alternative in order to
prevent unmitigable adverse impacts to hydrolegical,
biological, and recreaticnal resources.

‘5., Page A-3 (Appendix): We concur with the environmental
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,

6. 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 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.
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MP I and MP III. As progects multiply, habitat™ options for
various wildlife species decrease, unavoidably causing etress
and direct losses to wildlife populations. To guantify 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 zesthetically and

economlcally zmportant natural resources and those that do
not.

Fisheries

Temperazture, flow, and water chemistry of the head springs of Hot
Creek Hatchery.

Pressure decline within the hot producing zone due to power plant
operation can affect flow patterns to other areas within the Long
Valley Rnown Geothermal Resource Area (EGRA). 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 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_to establish 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
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 that the
recreational demand on the area will increase annually, and it
will be substantial over the 30-year life of the project.

‘Impact to Casa Diablo Geyser, hot springs, artesian springs, and
surtace waters,

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 ceased to flow. Obviously any plant or animal life
wvhich at one time relied upon this spring source has been
adversely affected. Our concern over the loss of other hot
eprings, artesian springs, and surface waters in the area of

< £ P .: - - 4

imfluence of the :fﬁﬂOﬂﬂd croiect extends to 2ll aquatic resowrrces
- [ TR S —~ - b = .ﬁ:w.ﬁ- - i e e i

SreEREEIT, ZOTIVCAINT nGEZic .-unhg FO3 enihle il £ 5,0 TNEDT

: N ; X .

Dusin-wide gurvey on oell bnpwn hot fooince, esrtesien spriner . and

surface waters should include all associzted habitet types end
provide complete lists cf all plants and animals present. This is
necessary, for without even listing their names and the guantity

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 habltat

- were identified, yet the potential for this loss exists.

Discharge of hot geothermal fluids in Mammoth and Hot creeks.

pPage 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 gecthermal 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, & recognized blue-ribbon trout
stream. Full recovery of the fish and invertebrate populations
would reguire 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 aguatic resources should a pipeline rupture
or spill of these fluids occur. Specifically, the concentrations
of arsenic (0.1 to 2.5 mg/L)} and mercury (1.2 to 2.6 mg/L) pose
the greatest threat. EPA's 1986 Quality Criteria for wWater
specifies concentrations for various water guality 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. :

Pace 40 of the EIR/EZ.
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event of pipe rupiure. Therefore, mitigation for this potentisal
occurrence has not been identified.

[

Appendix A-3, 45 Animal Life,.

This project has the potential to change the diversity and/or
sumber of species cf animals present throughout the Long Valley
KRGRA, 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 unigue, rare, or endangered
inveitebrate species. Therefore, it is necessary to survey all
hot springs, artesian springs, and surface waters in the Long
Valley KGRA in order to inventery 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 KGRA is completed. We can

no longer concur with plecemeal
consideration of gimilar projects

or project phaseg that may
result in cumulative.long-term adverse impacts to the important

biological, hydrological, and recreational rfesources of the area.

Thank you for the opportunity to review 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 908B02-4467, or by telephone at (213} 590-~5113,.

Glored O - WL,
Pete Bontadelli
Acting Director
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Elien Hardebeck

- GREAT BASIN UNIFIED AIR POLLUTION CONTROL DISTRICT

157 Short St. Suite #6 - Bishop, CA 83574
{618) B72-B211

August 31, 1987

Mr. Dan Lyster, Director

Mono County Energy Management Dept.
P.0O. Box 8g6¢t

Mammoth Lakes, CA 93546

Dear Mr. Lyster:

We have received the Draft EIR/LEAR on the Mammoth Pacific
Geothermal Development Project: Units II and I1II, and have
the following comments:

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

7: GEUAPCD will recuire mitica%! .ns
tests of wells so thet HZIS emissluns
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 wlll be done for the PLES-1
filow tests.

.Thank you for this opportunity to comment.

Sincerely,

Gllo /@W

Ellen Hardebeck
APCO

Ed/dl
RECEIVED
SEP 05 1R7

RIGHD DOUMTY
QFFICE OF EXTRAY BAVINUTyY
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% \ : GEOF GE DEURMENAN. Goye
| CALIFORNIA ENERGY COMMISSION . ‘
i 1516 NINTH STREET £y
b SACRAMENIO, CA 95814 ( “l’z
i RECEIVED . ‘
g ‘ S 'SEP 1 C g7
| _ ' \ (23N SOUNTY September 3, 1987

DITISCOr ETEMEY HAKEAFRERT

Mr. Daniel Lyster

Mono County Energy Management
P.D. Box BO60D

Mammoth LaXes, CA 83546

Dear Mr. Lyster:

Re: Comments on the Draft Environmental Impact
e _ '~ Report/Environmental Assessment for the Mammoth Pacific
- ” Gecothermal Development Project: Units II and III (SCH#
- 86112408)

The California Energy Commission (CEC) staff has reviewed the
- Draft Environmental Impact Report/Environmental Assessment
. (EIR/EA) for the Mammoth Pacific Geothermal Development Project:
é@ Units IXI and ITI. The staff offers the following comments for
your consideration.

W General! Comments
Section 5.3.1.4 (Air Ouzlity! ¢f 4ha dveft EIS/IN IndiceztTes thzet
eiectrical generation units--~

sin»x identicasl geoctharmal

’ 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)

l of electricity with a total power output of 72 MW. The CEC has

i exclusive permitting avthority for all thermal power plants 50 MW

or greater in capacity (Public Resources Code 25000 et seqg.). As-

o a mnulti-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

0 making a determination on jurisdiction. We should be able to
" resolve this issue within 45 days.

: 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

1 ~ 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 actuzally proposed.

78
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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 communities. The draft EIR/EA
cites a "biotic assessment" by Dean Taylor and Richard Buckberg
(1987) as the basis for the discussion on vegetation. However,
this study was conducted at an inappropriate time of vyear
(winter), without an appropriate level of study for impact
analysis (D. Taylor, personal communication, 8/27/87). According
toc 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 report which follows 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 alsoc 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. 21l wetland areas should be
completely avoided. Wetlands areas that have been degraded
without federa! permits should b:s © —abiliteted.

mhe ZJraft ETT.TA ghould id
or nezr the jprcject site. Spdu;&lc information on the occurrence
of Sage Grouse on the project site (as opposed to a general
discussion about the regional occurrence) should be provided.

. . T &S T, e PP R SR o —r .
el yol2liTe moesizs thit sootrow

(l‘

Cumulative bioclogical impacts of geothermal development in the
Long Valley Geothermal Resource Area are not &dequately
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 rplants, and should be
included in the data used to determine the cumulative impacts
related to the proposed project.

Air OQuality

The document, on pages 5-9 to 5-10, states that construction
activities could cause new or continued violations of the state's
ambient PM10 standard. This is 1likely 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.



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 H,S 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-

able 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, 1lead, and mercury. The resultant public

‘exposure to these pollutants should also be evaluated.

Noisge

From information in the draft EIR/EA it is unclear what project-
related noise levels will occur off~gite, 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.

Tinte

The draft EIR/EA should address methods for disposal of liguid
or solid waste that could result from construction or operation
of the proposed facility. Some wastes may be hazardous and
require 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 Mammoth Pacific I
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.
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Mr. Daniel Lyster
September 3, 1987
Page 4

Land Use

The draft EIR/EA states (p. 4-46) that the progect 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 states (p.4-48) 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

-

Ceterminetion on this issve.
The nuxber oI termporiry &nd permiEnsnt houving unlts in the awrol
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). Aalternatively, 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 document 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 prorosed
projects in the Mammoth Lakes area in . the assessment of
cumulative housing impacts.

Economy

2 determination should be made as to the significance of the
potential depletion of geothermal water at the Hot Creek Fish
Hatchery (p. 4-49). The feasibility of the proposed mitigation



Mr. Daniel Lyster
September 3, 1987
Page 5

measure of heating water with conventional fuels (p. 4-50) should

be analyzed. The potential environmental impact of this
mitigation should also be considered.

bPublic Services

The EIR/EA should 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 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

e EIR/EA should assess whether the specific effect of
harvesting timber due tec the projsct (. £-52)  wzould
— ™ v +

sicnificant eithsr balfore or aftsr prop

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 gualified cultural resources
specialist should be on site to monitor subsurface disturbance,
or an approved training program for employees should be reguired,
with a gualified 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
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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.-

Transportation and Access

The traffic, including heavy egquipment, 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 leocal traffic conditions,
considering the effect of the proposed mitigation (p. 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

guantified and its significance assessed.

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

Sincerely,

/4;2157’c§7 CHen At

ROZIBET L. TEIRNZLIEN, Chic?
Siting eng IDnvircnmantel Dovislon

cct Office of Planning and Research

RLT:CW:st
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230 Polk Strect
van Francisce
California 94109
;r5 7362211

My, Daniel L., Lystier, Director
Energy lisnagenent Desariment

County oI Iono
F.0. Sox 8050
zncoth Lazkes, CA §3546

I have been providsd with a copy of the Draft lizmnmoth
Pecific Ceotherzel Develonment FProiject: Units IT ana IIT, )
Znvironmeniel Invact denort, knvironmental Assessoent io
review on beanzli .o the Sisrra Club. Zezzreticbly, ithe denznds
o my oun work heve przvented me Irom reviewing thic docuzent
watil the presant noment. Your cover levter has ztated that
the corment period extends until fority-five deys after recsint
of the Cocumgni. As I received the Drait EIZ in Ingland on July
26Th, I trust that theze coswents will still be accepted,.

entific anf profesrsionzl cualiity,
this neicernk or to other environzenzzl
Cocoum tesn pre ilcmo G el Sl
Trols o} i T orells -
Tize 2 no ) it co z o
cauti onc Troo nces ani data uso it
ig baszg. t ¢ That 0 1z is Xnown azocui the hvire-
tTherzal reservolir, or resgrvoirs, in tha Casz Dizblo-Hot Creek
region to be 2ble to predict the conseguences for Hot Jreel and
the staie Zish hatchery if ths proposed ilarmnoth Pacific mroject
is to go forvard (pagzes 2-4; 3-17, 19, 20; 4-12, 15; and 5-2).
it acknowledges. that if the therzzl springs av Lot Creex vere To
be Cegraded as a result of project operations no mpitigaticns are
available for the losc ol this "unigue recreztionzl ressource"
(pages 4-50 2nd €1). It stetes +that the Forest Ssrvics policy
end siandezris Tor visuel guelity retention and of thz tono County
Scenic ETlement will be violated in ths Czga Diablo zrea i iao-
moth Pacific IT and III ave built (pages 3-42, 49; 4-44,46; and
5-1). It recoznizes the outsiending scenic qualify of the arez
(pages 2~4 znd 3-45) 2nd itz hizh volums of recreationszl uss (Dege
5-553., In its brisd review oFf the cumulstivs imhocts to te aniis
cinated from the onz prasanily operaiing ani the five zropossd
geothermal pover nlaniz in the rerzion, the resort conclules Tnal
the overall and long-tern imnocots froo tleir construciion and
oxevetion coull be siznificent with respect to wator gquzlily {vzg
5-£), presnure cnoages in the zeothrrmel razervoir{z) (paszz 3-7),
degrodetion OF no% SHTings In thie Zot Crgsln Loroe witi oo ConEE-
cuent losc of ite rocreatiomol valus (nzyge 5-13), tho disturtence
0f deer migration (poss S-11 2 odin %lhe creatica of an Infus-

- . . . - . . . .
Wher we try o pick et anyibing fry ftaelf we fined it hrsited 19 crershing elie in the universe” John Muir
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“neet thes reguiremenis of the California Environmer
r

trialized atzosphere in the rezion (zaze 5-14).

These becic findings reached in the DZIR reaise sesrious ques-~
tTions ghout ths Jhsﬁ::_ab;l;ty of. the rropcesed project. In excheange
for a msegre 24 300 of eleciricity profucsdé Zor the relatively short
period of thirty vesrs, it vwoulcd coniribute to the2 at least rmoderzte
—— anc perhz1s 2isastrous -- degradaiion of oxne of the nation's
+wo or three most heavily used, apprecisted and eeded mountain rec-
reztioneal p7&y~*ounas ana. together with the otker presently propossza
geOu-,¢mal project in Lons Jleey. would turn the energy producing
erez inito an industriel park. Un: ortunabely, the DEIx 1gnoies these
Talrly obvious conclusions ©o be Cravn Irom itz own findinis and i
justifies the project with gretuitous clains that all of inz probleas,
except Tor the possible degradation of iemperatures in Koi Crezek and
loss of visual guzlity, can be rcitigeted., The overly facile diszmissal
¢f +the problecs ol stresn pol7"110ﬁ »2 noize, espscizlly, should te
renedied in the Final TIR.

n 4.3) feils %o
1 Q’..«:.E.-‘1 ey .{C'be

L1
[ §]

The Alternatives section of the reror

whereby 2 full discussion of rsasonable alte
(CZQ4 Cuidelines, Section 151256(d)). The DZIR ¢

discussion of the "rno vroject" aliternative, ena this only I

standpeint o finencizl Jloss if the project is not implemen

Specific comments are 2s follow

rezerd to pro
to Tz remod

- ’cj

oves

AT . o~ M
T0LLOVEeR wWhEn anl 41X

i
Orozt zliternative?

T e o Flonmmler el = amiyt QFwoem

tzoe Z~11 -- A chezicel analysis 0T 1aTS0un CYESL TXITULEIY SLISE-

= L -7 2 Al mde m e m S o e

WRTETS s“ou_a te underselien b; the ewniicont so that pasziline cav:
czrn bs proviasld.

o]

mnust be provided
es its cl‘ to 2

s

()

e

[, Y a—m -
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.tion of housing nszeds conztruciion activiiy shounl

L-17, third 3ine, thiri pearezrovh —- pisprint of "uinter" Ior

vase 4-34 —~ I{ scemz 10 be imnlied in the lesi peragraph that the

provious cisturvance ol tiree acreg ol the pover plant site somelloun

softens the imnect of further vezetetion loss. Furtheroore, the

cese is editorially vput in 2 minimizing faskion., Couwld it not also
T

han 12 acres oI Jefifrey pine, more than six acres

be put that "nore 12 _
of sezgebrush scrub . . . Would be Girzcely affecved"? This instarnce
ie cheracteristic of the recurrent pro-project tone 0f the entire

cdocument..

N, '
pagze 4-4C, le2st varasreph —- Hou iz it provosed that the mexinuc
Tlow of geoitherzal fluid to reach eznoth Cresk could be reduced?
nase 4-£4%, first paramrenn —— Grading for pads and accessz roaiés can
glver the landscanz forn nore than "=lishily", dependins on sloze
ani layout.

pace 4-4A4, lsst bullet —— Zxterior lizht shouwld be directes inwerd
and dovwnward toward worik areas, chould be shielded so that no light

shines outward nor upward, znd chould be ecuinped with operztionzl
switches so that light ma2y be turned oif vhen not needed.

nafse 4-—48, bullen at botitom of paze -— In the interesis oiF the ratuc-

4 also be Timel so
25 not to coincide with Momioth/Chance construction nor PIES con-~
hese projects are implementved.

A=

T2 S— ~25 =~ The gigouszsicn z Izzaoto
several gecinerral Trofiois prssesntiv o Flrviiel ol So RN
zres is nucthneeded and is a good beginwinz, L more compresznzia
study ol cuvmulative iapacts from ell geoizerpzl projoets
together with others, such as the airport expansion projescy is
urgently nescded. Thz stuly nseds to be Iree of a pro-developnent
tizs, under which the prezent brisf discuszion suffers, ani should
be undertaken by a2 consultznt enploysé jointly by the County and
the federel goverment and pzid for by 211 project appiicents in the
Tong Velley rezionproportionmte to the cosis ol thelr projecis.
Sincerely yours,
nzailton Eess
Geothernzl Coordinzior
255 Ursuiine noad
Sentz Zesz, Ci 95401
cc: &1l Davis, Cheir, XC/:30
Iisa Jazzer, Zesiern Sierre lizveds T.7.
culie icDonzld, Isg., Sisrra Clud Lsgel Defenses Funi, Inc.
Porsst Buvervisor, Inyo mztional Iorest

g6
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6055 Washington Boulevard 127051
Mommoth-Poacific Sure 83D ' wever i3/785139
Commerce, (R 0040

Septenber 10, 1987

Mr. Daniel 1. Lyster
Director,’

Energy Management Department
MCONO COUNTY

. P, O. Box BO60

Mammoth Lakes, California 93546

Subject: Comments on draft Mammoth-Pacific Geothermal
Development Project: Units II and IXII 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 additional
project information; update and clarify information contained in

The gbove-refsrenced Draft Environmenital Imzact Retort (BITURVGG
- =) e m e - e -— - - R 8 Fra—4 - ——
end provide ccrments on the DEIR ecsgsssuents znd suzgastal
mitigaticn mezzour ..

Reference - Comments

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

Page 2-23, Figure 2-7 Well MP 12-32 is incorrectly identified in_
the figure as MP 12-52.

The production 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 program
to enhance and upgrade the geothermal
resource monitoring instrumentation of the

o joint venture: Pocific Energy Resources Incorporoted
Mammoth Binary Power Compony
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Page 3-21,

Page 3-40,

Par.

Par,

3

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: Prodused fluid temperature at each
well (+ 0.2 "F); Injected fluid temperature
at each well (+ 1.0 psi); and injected fluig
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
("LVHAV", formerly Long Valley Technical
Advisory Committee) monitoring well which
will greatly improve the degree of accuracy
and overzll guality of reservoir data
obtained from power plant operations at Casa
Diablo.

Silencers have been re-installed on the
expander exhausts of the operating plant,

L 3 4 - -
resulting in =& or-=zily cezsd o czll Iz
- —~ CH S . - — . — - . - -
level from th=z o =nT. L& TUrrel. moizn
- - - - - - -3 v . e = .
level recordzsd ©o 2.5 L.z Ligoezlne L=

approximately 40 dBA. The noise level
adjacent to the plant aleong Hot Springs Road
(0ld Highway 395) has been reduced from an
average of approximately 80 dBa without the
silencers to 6% dBA with silencers and other
noise reduction ecquipment installed on both
units.

A report titled Biological Assessment of
Proposed CGeothermal Energv Development in
Casa Diablo Hot Springs Area on the Owens Tui
Club (Gila bicolor snvderi) and Hot Creek
Headsprinags Refugia, August 1987, has been
subnitted 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,

l'|-J
fu
39

Page

Page

Page

4

34,

Par.

'y

1l
H

Par.

Paer.

2

d

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 gpnm
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
below:

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

}:g/lo6 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.

= j-:. P R e =28 =
[ = L 3 = =

[ 2 .
= 1o TELC. =heliang e 28 &

c;io;;e;s, cacrless, ... gaé. However icI
the MP II & III project, it is proposed that
an odorant would be added to the hydrocarbon

working fluid, prior to storage and use.

tates 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.

States relief valves and discharge valves
would be ppened to reduce the quantity of
material available for combustion. Should
state these vazlves would be closed to recuce

States a mercaptan 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 es
tetrahydrethiophene should be maintained in
the systen.
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Page 4-19, Table 4-3 Mammoth-Pacific is actively participating in
1 the LVHAC and has attended all organizational
{ meetings, including the meeting of August s,
' 1987, at which Mammoth-Pacific agreed to
part1c1pate in the drilling of a monitoring
S well on the adjoining property. The location
i : 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-yvery early
. warning of any significant changes taking
o 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
o will provide important baseline data which
QJ ) will help greatly in the development of an
' area-wide model of geothermal resources and
o will enable permitting agencies to quickly
gﬁ identify changes that are taking place within
a the Long Valley Caldera.

Page 4-35, Par. 2 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. ¥e
have always acgreed k1th and con*'- 2 t

(S
e —m Ced e . -

completely esres wWith
la1“52=b*ﬁ” Fut ke lf

.J points should be acin

J

o S

et oo

’.

.

H

gl

0 l:: -
}-—' :‘?. [
¢ BN

edged:

o A) The so0il in the area is infertile with
o low moisture holding capacity which inhibits
i rapid plant growth in the relatively short
growing season avalillable.

QJ 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

E 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,

Pace £-28,

Page 4-38,

Page 4-46,

Par.

Par.

Par.

1

5

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 nmore
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 sucgests the arplicant adept
oetly witigatior Lazzs T L3 oon
ceger micreticn vwhizh fre -~onovactnaiolLzed in
Zppendix C to The aocument TO be turiviel®

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

The Draft EIR/EA suggests the applicant
consider acguisition 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

Page 5-10,

Pa

Lo»

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,
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-16672 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. Pnnunl propbruy tayes on the MP-IX

gnd ¥P-III ¢ 2 estimouosd w2 TI00 TOorET

piant, :11_5 cexses Lrohy HE~I =na Ll EI-I oare
- — =Y s e R e PSR, ey o

estinated at §300,030. e BUELIGI, TIEe

proposed plants at Casa Diablo would provide
over $1.3 million annually in revenue to the
Ccounty. 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 5,558 as shown on page 3~52, less than 1%
of the County’s labor force (i.e., less than
56 people) would be enployed 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 tweo of the
six proposed power plants (Mammoth/Chanue
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 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.

In addition to the above comments, we have asked three
highly gqualified 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.
211 of the experts agree that it is extremely unlikely that the
proposed development will affect the Fish Hatchery or Hot Creek, and
that the meonitoring 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 fzel free to contact our
office if we can further clarify any aspect of the proposed project.
Sincerely,

-

< . e
C//;EE:::L//ﬂﬁaA;;;:ﬁf

bonald C. Liddell

DCL:xrj
Enclosures
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Cascadia ?ac{ﬁ'c Cm'poration

GEOLOGY + GEOCHEMISTRY = ENGINEERING

3385 APOSTAL ROAD 1000 E. WALNUT. STE. .
ESCONDIDO. CA 82025 PASADENA, CA 9110(
£19-482-0969 B18-795-3214
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 flvid 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.

Tamma s
SaITass

a2 EBzowoe

]
(1)

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 Bydrologic Monitoring Program (LVHAC), 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 £rom
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 geothe:rmal
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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:

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.

2. All 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 Batchery, Hot Creek,
and other features to the east.

b. A" Fracture Flow model which proposes that
geothermal fluid flows upward in faults and
fractures which occur throughout the study area

and that each faul:t/fracture gveien is infzrsnisnt
ci <he others 80 thaet vrezs Lz o ono Ll .eon
commuenication betweszn fermz Tienrlo LTmd o=z Tk

feature such as the Fish Batchery.

4. 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 guality interference at the
Fish Batchery or Hot Creek for at least 58 to 160
years, i1f ever.

5. If the Lateral Flow model is correct early warning oi
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 generzlly
simplistic approach to geology and reservoir characterization and

o
u



| certain fundamental limits in the analysis, the EIR/EA Bydrology
i 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
S the Casa Diablo area lead this firm to conclude that
communication and potential detrimental effects are extremely

- unlikely and that such effects would reguire many years to become
<4 . manifest. It is further concluded that the use of a monitoring
S ‘well provides a reasonable "insurance policy" against detrimental
N ‘~communication by allowing changes in pressure and/or temperature
% caused by production and/or injection to be noted and monitored

i ‘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
ﬁ}" features such as the Fish Batchery, Production and injection of

- - geothermal fluids at Casa Diablo will have no effect on
”@t geothermal features located outside the project area.

s ‘

B DISCUSSION

B resolution of the <concerns regarding possible
pressure/temperature degradation at the Fish Hatchery, Hot Creek
and other sites due to geothermal production and/or injection at
= Casa Diablo depends, to a large extent, on the choice of a
i/ geologic/reservoir model for Casa Diablo. The large body of
e geologic, geophysical, and reservoir engineering analysis
- indicates that the Lateral Flow model is not correct and that the

i Fault/Fracture Flow model applies to Casa Diablo as it does to

' most geothermal systems. This model was developed by Cascadia

Pacific in 1988~81 and has been reinforced and substantiated by

'%’ : subsiquent development, well testing, and production at Casa
j Diablo.

Ly In the Fault/Fracture flow model geothermal fluid flows
fi 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) fractured
- 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 £lunid £flow
i 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 wvirtually no
I communication between one surface site and another. The only

connection is through the deep reservoir(s) that feed the fault
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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 Dlablo
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 1BP-158 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 Bot Creek.

CASCADIA PAC COBRPORATION

Presiaent
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‘ DISCUSSION AND COMMENTS
} ' The Long Valley thermal system.is of great dnterest both
I scientifically and economically, and has received increasing study by
industry and public agencies in recent years. However, the size of the
3 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 intefést. The .available evidence is

ii . ambiguous, and in some cases is contradictory. There is a general
! agreement that a system of monitoring should be instituted, to help
f resolve some or all of these uncertainties.

A comprehensive basinwide monitoring program probably would
include meteorological data collection, stream gauging, and calculation
% f of a basinwide water balance, as well as measurement of temperature,

' flow rate and chemical parameters in selected thermal and cool springs,
ptus the collection of these same parameters along with pressure data

;} from geothermal and cool-water wells. Numerical simulation of the
o . hydrologic system and the geothermal aquifers would be necessary. Such
if a program might require two or three years of data collection and

analysis before comprehensive answers would becoms available.

However, much of the interest in the Long Valley thermal system
‘ ) is focused on the zres extending from Casa Diablo to the Hot Creek
Gorge. Because of this, it is possible to design a monitoring program

o 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: 1Is there a direct hydrological
i

i connection between the Casa Diablo thermal area and springs supplying

9g
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September 8, 1987

IR

Mr. Michael A. Clinton
Director and General Manager
- Geothermal
i Pacific Lighting Energy Systems
| 6055 East Washington Boulevard
S Commerce, CA 90040

Dear Mr. Clinton:

. COMMENTS IN RESPONSE TO THE DRAFT ENVIRONMENTAL

f IMPACT REPORTS ON MAMMOTH PACIFIC UNITS II AND III
C JAMES B. KOENIG,
. PRESIDENT, GEOTHERMEX, INC.
‘(‘ SUMMARY STATEMENT

j Numerical analysis of well-production data by Geothermfx, Inc.
g in 1986 showed no discernible presure drawdown in the thermal aquifer
supplying the Mammoth Pacific I power plant. Before any pressure or
o temperature effect would be observed at the Fish Hatchery or at Hot
Cresk Gorge pressure drawdown would be experienced at the Casa Diablo
11 wells. The znalysis of temperature-gradient and geochemical data also
performed by BeothermEx in suppcrt of the production data analysis
s suggests that the power plant czpacity 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 conditioneal
“ corollary to this question, if there is a direct hydrolegical
connection, how much withdrawal of thermal water can be sustained

N without there being noticeable effects at the Fish Hatchery and Hot
Creek Conge? As a second conditional corollary, if effects of

' production become noticeable over time at the Fish Hatchery and/or the
3 Hot Creek Gorge, what actions can be taken to mitigate such effectis
o without curtailing the commercial production of geothermal energy?

Geothermtx has performed the only numerical analysis of =&l]l
production data for wells presently supplying Mammoth Pacific power
b1ant 1. This analysis, complieted 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 Cass Dizblo site. Therefore, even if there
is direct communication between the Casz Diablo thermal aquifer and the
springs supplying the Fish Hatchery or Hot Creek Gorge, there is no
T 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 Impacit Report on
Mammoth Pacific #II and 111 prepared for the County of Mono, it was
conciuded.that despite the relative lack of data it was unlikely that
| there would be any pressure or iemperature effect at the Fish Haztchery
) as a result of additiona] production at Casa Diablo.

With regard to temperature effects at the Fish Hatchery
5 springs, it has been postulated that a drop of &s much as 2° to 3°f
‘i might ultimately be the result if the thermal component of the spring

ﬁ% 100
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water was cut off. There has been extensive speculation regarding the
source of this thermal~water-component relative to the Casa Diablo
thermal area. However, a1thoUgﬁ'hbthing is proven regarding any
possible connection between these areas at depth, there is one important
conciusion 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 significantty 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

uniess there is bpoth: (a) a direct hydrologic connection between the

Fish Hatchery and Casa Diablo; and (b) a severe pressure decline over a
period of years at Casa Diablo.

As meniioned above, GecthermEx’s 1986 analysis of well-test
data and matching of well-production datez at Casa Diablo indicates that
the commercial generation of electric power can be expanded
significantly with no pressure drawdown effect at Casa Diablo. This
finding tends to obviate the question of hydrologic connection ati depih
between the two areas.

1t 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 Casa Diabio 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 simuiation monitoring, in which the results of mathematicel
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.

Work done in 1985 and 18986 by GebthermEx, including an analysis
MJ of temperature distributions in the subsurface, and a comprehensive
- assessment of the chemistry and isotopy of cool and thermal waters of
fiz‘ Long Valley, has suggested the following: there is a general flow of
| : thermal waters from W to £ or SW to NE in the Casa 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 Casa Dizble.

§.~ _ Sincerely,

- jgmns B. Koen1;:E:LjdLAg(j
' : President

o -

JBK:mjm
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Mesquite Group, Inc.

P.O. Box 1283
1346 W. Whiting Avenue
Fullerton, Colifornic 92632

(714) 738-8224
czrdins the Draft Envirconmental Inmpact Rsoort

Cemmsrnte Fs
Mammoth cific Gecthermasl Development Prodjsct:Unites 11 and JI11
. {July 1987, for the Ccounty of Mono
by ESA and Berkeley Group, Inc.)
) Summary
Pursuent to the request of Mammocth-Pacific, Mesaquite Sroug,
Inc. (Mzsquit=) has reviewad the July 1987 Draft Ernvironmental

Impact EReport ({DEIR) concerning the proposed Mammoth-Facific
Geothermal Development Project: Units II and ITI. While +there

I

somse mincor differences of cocpinion, Mesguites belisves the

overall dccumsnt to b= adequate: Additional discussicn appears

to

be warranted, however, with resp=ct to four aspects of the

Projﬁct Mesquite's comments in this regsrd may B2 summarized zs

ollc

1.

-}

ODWE @

The Tupwelling/fracture" model for the Long Valley hyvdro-
thermzl svstems better fits the known g=ology, tempsrature
end chemistry data than does the historiczlly accepted
"lzteral flow" model. AS & consegu=snoce. Mesguite belisves
that there iz nmo shallow lateral connection betwasn the Caze
Diable g=zothermsl rezserveoeir and ths hvdrothermesl syvstems at
the Hot Cresk Fish Hatchery and Hot Cresl Gorge.
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Introduction

The comments below regarding the Draft Environment Impact
Feport ({DEIR) for the Mammoth-Pacific 11 and II1 Geothermal
Proj=ct were prepared by M=squite Group, Inc. {Mesquite) in
responsse to Mammoth-Pacific's requsst. The main purpcse cf thece
comments i& to meore fully present and document Mesquite's concept
of the ‘“upwelling/fracture” model for the Long Valley hydre-
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 bases be understocd. The
upwelling/fracture model essentially precludes a challow connec-
tion betws=en the Casa Disblo Gecthermal System and the surface
thermal features of concern to the east {i.e., the Hot Cre=sk Fish
Hatchery warm eprings and the thermal springs in Hot Cre=k

Gorege). The lateral flow model, on the other hand, postulates
possible dinterference with these surface thermal features due to
the proposed expanded geothermal development. While Mesquite

does not belisve & shallow connection between the areas exists,
additicnal 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 observaticn well asgresd to in
principle with <the Long Valley Hydrologic Advisory Committees
{LVHAC) =ubsequent to the draft EIR i=suance. Mammeoth-Pacific
{MP} supports the caldera widz2 data gathering program proposed by
the LVHAC, &5 nmuch of the current uncertainty and concern is
belijeved to ster from a lack of accurate historical data. In
addition to monstary support for the overall monitoring program,
Mammoth-Pacific has committed to an extensive upgrading of the
current data gathering system {for the existing MF 1 operation
and, most dimpeortantly, a new obszervation well located bstween
Casz Diablo and the fish hatchery.

Long Valley Hvdrothermzl Svstem Models

The hydroleogy section of the EIR discusses two models of the

[

Long Valley Hydrothermal Sy=stem. Cne of the=se, the "lzteral
flow"” model, postulates thaet hot water rises in ths wsstern
porticn of the Long Valley Caldera and flows within a confining
gguifer ezstward to lLazke Crowlsy to form one continucus therna
system. The second model, the “upwelling/fracture" modsl,
proposss  that thermal fluids rise. along opan  fractures thst
accompany the major north-northwest trending faults, with
separats thermzl systems existing within each of ths thres south-
2rn Long Valley grzbens (i.=., down-dreopped fault blocks).
lLzterzl Flow Modzl

The continuous laterzl flow model, which wag originzlly
proposed in the mid-1970's (Lachenbruch et &l, 1%76), iz bzesed
primarily on ths widespread occurrsnce in a2 numbsr of wsllis of =&
similar ghellow hizh tempasrzturs zons undsrlain by cooler

TN



temperaturss. A common thermal parent leocated in the western
portion o©f the caldera was believed to exist (Figure 1).
Recently obtained temperature data from the Shady Rest Campground
and Union 14-16 wells led Screy (1987) to propose that the parent
hot water upwells f{from the basement beneath the western moat
rhyolite to the ehallow thermal aquifers. The thermzl waters
then migrate in a western directicon towards the Unicn 14-16 well
and in a socutheast direction towards the Zhady Rest ares and  the
Cacza Diabloc Geothermal Fi=ld. While flouwing eastward, the parent

waters ‘cocl by boiling, conduction and mixing with fresh, cold
ground waters (Shevenell et al, 1987), emerging in the Hot Creaek
. Fieh Hatchsry area and at Hot Creshk Gorge. The waters conl

addltlnnallv on their continued eastward migration towards Lake
Crowley. o :

,

A genlogic cross section depicting this model is  provided

in Figure 2. It hzs been modified from Screy et zl, (1984) by
including the recently acguired thermzl data from the Union 44-16
and  EShady Rsst welle. In this mod=l., metecric waters provide

cold water recharge to the system by flowing down the ring faults
around the edge of the caldera to the deep, hot bazement rock.
The parent thermzl water (iaZOOF) then upwells from the basement
aleong a separate fault system beneath the western moat rhyvolite.

A limited portion of this water flows westward towards the Union

44-16 - well zt two different depths. Upon reaching the shallow
aguifer, defined roughly as the rocks within a2 few hundred to
1000 femt 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 majorofault and rise again approx-
imately 500 feet while cooling +50°F to a resource temperature
of +350°F. From the Casa Diablo area, th= hot water floys
eastward across two additional major faults, coeling to £ 270 F
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 porticen of the Long Valley
Caldera. Water from this separate system rises in the vicinity
of Lake Crowley and mixes with the thermzl waters o¢f the mzin
Long Valley thermal system.

Upwelling/Fracture Model

Geologiste and engineers from Mesguite began reviewing ths
large amount of detailed datz available from Casa Diablo in
early 19R5. Instead of having to relate data from wells and
springs miles apert, the seventeen wells at Caza Diablo zare
within a few hundred feet of each other, and they present a
unigue opportunity for detailed study. Initially, +the lateral
flow model was accepted by Mesguite as a basis for development
planning. However, close examination of the Cass Disblo data
revealed numercus feztures that did not fit the laterzl fliow
concept. In addition, recently released data from ths Chance
Meadow/fiszsh hstchery &rez also appears to be difficult to
reconcile with the laterzl flow model. A review of the complete
Long Vzlley charmicazl deta base further highlighted problems  with

the model.
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Cesa Diablo Dsta

The =seventeen geothermal wells and twe deep temperature
observation wells &t Casa Disblo range in depth from a few
hundred fe@t to 5265 feet. Lithologic (i.e., rock cutting! logs,
electric 1o , drilling histories, &and pressure and temperasture
EUrveys cﬁmhlnnd with geclogic mapping (Baliley, 1974) indicate
that the Ceazsa Diablo Czothermal System occurs in the eazstern part
of a large graben bounded by two major normal . faults and cut by

at lesst four interior faults. One of these interior. faults is
the active Taylor/Bryant Fault, movement of which during the 1980
earthguake caused s=ignificant ground brezkage and surface

displacement. This and similar movements in the past are believed
to have fractured th= competent rocks in the vicinity of theza
faults. The degre= of fracture concentration appears to be
highest near and betwsen cleoesely spaced faults, decreasing with
distance away from the faults. Only the hard, brittle, competent
rhyc¢lite lavas sppsar to be able to maintain open fractures.

Several g=othermal development geologic maps similar to the
Maximum Observed Temperzture Map shown in Figure 3 have been
constructed by Mesquite. All of these mapes show that the Casa
Diabkle Thermal System trends north-northwest and is bounded by
faults on both the west and east. A lcobe of ma)ximum temperature
lies along and to the =zst of the Taylor/Bryant Fault. ~“~This
maximum temperatgre lobe is open to the south, but quickly cools
to less than 200.,F in the north. The MBP-5, Endogenous #2 and
Endevgenous  #3 wells indicate that temperature dissipates rapidly

to the west of the Taylor/Bryant Fault. In the eastern p=rt of
the field, maximum temp=ratures dscress= from 228 'F to %04 °F in a
distance -of 800 f=z=t. A simple west to =2=t flow of thermal

water caznnot be accomodated with such & tempesraturs distribution.

Th= cross section of Casa Diableo (Figure 4) further illus-
trates ths complexity of the thermal svetem with depth. The nins=
wells along the secticon indicats= that the thermzl reservoir is

concentrated tas the =zt of the Tayvlor/Bryvant Fzult end
digazpp=ars rapidly to the west of ths favlt. Ezst of the main
producticon arsz, the reserveir thine to less than 100 f==t in ths
vicinity cof +the Unisn Mammoth #£1 well and then dreps 400 fest
gnd thickens n=zar wsll TWE2 Betws=n wells IWFZ and IWFL. ths
"reservoir' dropz zn additicnzl 1020 fa=t. Ezst of w=ll IWFL =:
Mzzma Mzmmoth #1., +he ressrvoir does not exist £z=zin such &
complsay  tEmperaziturs distributicon doss npot lend itself te  intsr-
pretation in te=rmes of 2 simpl= west to =zst lzter=l flow

Ths ressrvoir pressure and water chemistry in  the Czss
Diablo Ti=ld 2lso varies somewhat betwsen wells., Within ths main
croduction  =zrs=z, =stati:s preszzures may bs =2z much sz 1B psil
differsnt 2t & zgiven dztum betwesn wslls. The c-un*-_l TInseEn-
tretiorns of boron in ths thersel water = 1
mg/l, while the sodium veluss vary from =
variahls preszurs and chariczl d=tz =2re a
complex syztem. =sven within ths limited

Mzzquita now belisves thzt th= disztribution of fzult zesSo-
cizted, open frazeocturss controls the Cesae  Diablo Seocthsrmel
Resource, ag dapictad in the schematic cross s=ction (Figurs 2)
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Theee open fracturss ares concentrated along and betwesn faults
and do not occur everywhsre, as would be required in a continuocus
lateral flow model. The thermal fluids appear to rise along the
Taylor/Bryant Fault s=vystem and along the EFastern Casa Diztle
Graben bcoundary fauvlt system. Upon reaching an interval of hardg,
competent, highly silicified rhyolite rock which maintains
open fractures, the thermzl fluids migrate awey from the vpward
trangmitting faults. Between the Tayler/Brvant Fault and ar
unnamed fault immediately east, the fractures are highly concen-
trated and this constitutes the main production area. West of
the Tavlor/BPryvant fault the fractures dissipate guickly. East of
the main production rezervoir, fractures dissipate and then again
concentrate along the Eazstern Graben Boundary Fault at & greater

‘depth.

Eesgionael Data

The diszagreenents betwesn observed data in the Casa Diablo
arez and the lateral flow concept led Mesquite to revisw other
Long Velley data for consistency with the two different models.
Geclogic, geochemical, and thermal data were erxamined in detsil.
Several additicnal features were apparent that did not conform
to 2 gimple lateral flow system. TFor example:

1. tructurzl 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 =prings located on Hot Creek and Little Hot Creek, along
with the Whitmore Hot Springs, occur in still a third graben
situsted on the eastern flank of the resurgent dome.
Unnamed heorsts (elevated fault blocks) are located between
these three grabens. The relativs vertical movemsnts along
the normal faults separsting these structural blocks
displac=ss and make discontinuous any horizontal stratigra-
phic units, a2s illustrated schematically on Figure &. Thus,
if & common shallow thermal aguifer were to exist, the
thermzl waters would have to rise and fall a&s they cr
thess multiple fzults, =som= of which have displzacement
exce=ding 400 fe=2t. Yet ones of the main evidences f
regicnal  zguifer cited by Sorey &t 21 (1Q@78), i= & ns
flat water table.  The detailed geologic structure of the
area indicates that any such "flat" and continuous water
table is illusionery and that a2 multiple, =egregzted thsrmal
zquifear with an indepsndent reservoir leocz=ted in esch grabaen
ig more likely. This is also consistent with the chsesrva-
tion that the thermzl features are always acssocizted with
the grabsns and never the horsts, and certainly suggests
that the shallow thermzl zones are not continuous acrose the
horsts.
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erveoirs in the Cacsa
tugted within rhyelit
ve wvery low natural perm
ide). 1In =zddition, the r
sa [Diablo have been highly =ilicified,
rix permeasbility to essentizlly zero.
cuttings from Casa Diable exhibit quartz
uh=sdrzl guertz crystzls, and gQuartz-cs=ment=sd b
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zones which clearly indicate the pres=snce of open fractures.
For such fracture permzability te continue uninterrupted

e}

¥ - Y ) .
{ acroes the entire caldera, a distance cof ten miles, in a
i nearly flat horizon is inconceivable in the context of the
i caldera‘'s geolcgy. )
1 : - R
i ) . - : .
2; Az eghown on Figure 7, thermsl manifestaticnz occour

mostly  aleong the numsrcue known faults in the cslderz  and
. are not at all -continuous acreoss it. These faults and their
f zssociated fractur=s allow~ttermzsl waters to accumulate in
i shallow reservoirs. Such structural . contrel is clezrly
_ illustrated in Figure 7 where active and fosesil hot sprines
i alcng with hydrothermally altered -ground generzlly occur
l crnly in &alignment along ths faults.  the lack of thermal
featur=es betwesen the faults suge=sts that a continuous
thermal aquifer is not located throughout the caldera.

2. Thermal water chemistry inconsistencies -  Analyses of Casa

p—- Diable gecothermal waters are listed in the table below.
”} Also shown are chemical analyses of fluids from the
! Mammoth/Chance #2 geothermsl w=ll and & fresh, c¢old ground

b water (Laurel Spring). The concentraticon of individusl ions
§-§ &t Casa Diablo is generaslly higher than that in Chance #2.
I Sorey (1984) models this chemical difference as baing du= to

t dilution of Casa Diable type thermal uwater by & Laurel
; Sprinz type ground water. The averags mixing percsntage of

Czsa Dizble' type water reguired to form Chance #2 typs water
by dilution with Laurel Spring water is about 82 percent.

']
' CHEMICAL ANALYSES TAELE
_ LONZ VALLEY GEQTHERMAL AND GROUND WATER
‘ MOND COUNTY, CALIFORNIA
{Unflashed Sample=)

n

r ot ety

e
[
gﬂ Pera-
;J meter Laurel
. (mg/1) MBP-1* MBF-32* MBP-4* MEP-LZ* 25-22"* Chancs &' ESpring *
Py e e — . e —— m = —mm— e mmer e e e e e
J TDS 1582 1278 1581 138z 1553 1050 =k
- Si0Z A=Y 285 Zan 240 275 140 =14
t Ca Z.2 1.5 1.5 <) 6.1 1.4 5.2
{ Mz L1z e 1 1 <1 1 &2
! Mz 25z ZEO Zal & 0 =z 220 24
E 25 Z5 5 ¢ 2.5 20 4
HCO., 2EE 245 250 Z&0 460.,7 a0 =k
594” i0e 112 110 110 11% eg &4
. Cl 260 282 Z70 270 2z 2140 4.5
i F 11 10,2 n0.E 10.8 11.6 £.7 z
g 2 11 10,7 11 11 7.E %1 L
1i z.7 2.5 z.5 2.7 2.6 -1 Do
E
o s = P
} rarrar, =t gl, 137:Z:%
YrMezgurits, 19025
?' Hydrog=sn and oxvegen isctope ratics of meny <of ths
thzrmzl znd non-therm=l wztsre in the czldsrs zre plottsed in
Figur= & (Farrzar == =l i1esk) Cround waters plot nsar thE



8

¥

metecric water line, with fractionation causing isotopicelly
heavier precipitation to fall west of Long Valley. Isotope
values for the thermal waters plot to the right of the
metecric waterline. This relation results from water/rock
reactions &t = d temperatures  that rrefersentially
exchange rock 18 watsr 16_ ., withcut change in hydrogen
isnotope values ~f the lack of hydrogen in the rocks.
The hydrogen and veen isotepes of  Long Valley waters
reflect four groupin The heavisr isostope group contzins
Casza PDiablo samples. The second heaviest isoctope group
corresponds  to Hot Creek waters. The third heaviest group
originates from Little Hot Creek waters. The lightest group
is associated with esastern caldera hot springs. Other
investigators have indicated that if thes parent geothermal
water 1is mixed with a Laurel Spring type water, all of the
cbserved Long Valley thermal water tvpes can be produced.
This propesed mixing would occur along the straight line
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drawn in Figure 8. For example, Spring H-II, III could te
a mixture o©f Laurel Spring (LS) water and Hot Cresk water
{HC 1,2,23). Note, however, that Casa Dizblo 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 hydrothermsal
eyetems exigt within each of these four areas and, most
significantly, that each group has its own recharge area.

As noted above, dilution can e¥plain the ionic
chemistry of the Chance #2 type water. However, s=similarly
accounting for the stable isotope values and the o
temperatures requires conflicting percentagess of di
The hydrogen and oxygen isotope values showun in Fig =]
suggest that a2 mixture of 42 parcent Czea Dizblo well water
{MBP-2 & 5) with 57 percent Laurel Spring water would bs

reguired to yield the observed stable isctope concentrse-
tions of Chance #2 water. Furthermore, the geothermal
reserveoir at Casa Diabtlo has a temperature of 350 F. At
MammathéChance, the reserveoir hzs a subsurface tempsratura
of ﬁ271"P. A mixture of 73 percegt Casa Diablo water at
250°F with 27 percent water at S47F (the temperaturs Dof
Laurel ESpring), vields the required temperature cof 2717°F

Thu=s, esimple dilution dos=s net explzin the observed chenmis-
triaes and & common shallow zquifsr model 2t Long Velley
does oot eappesr  to be  supported by th= collsctive
considerztion ¢of ths iconic chemistry., tsmpsreture and stabls
izotope valu=s. The basic similarity in the icnic chemiziry
¢f Cg=a Diablo and cother thermazl waters in ths czldsrz may
simply be repressentative of =similar recharge waters znd
resgsrveir lithology., In fact, it would be gurprising if =il
tharmal watsrs in the celdera wsre not similar given thea
pressncs: of  limited number of rock tvpsEs o and & CommTh
met=zoric rscharzs sourcs

T = complexity - Similar tempsraturs profilsz in
m thz w=lls ghowing & ghzllow thermsl —ons  unfarlsin
b temperaztur=ss hzve bsen utilized as  evidsnce of
£ guifsr Trznemitting hot wzter lzisrally from CT=z=a
D s=tward 1o Lske Crowley. Figurs 9 ghows zuil 2
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zture profils from Unien Mammoth 1, the despest well
aza Di=zsblo. R=cent closely spaced drilling in =
e Meadow areaz has revealed thzt, as &t Cacss Diablo,
nuous, lateral flow aquifer does not appear to exig<t
= =ither. The Chance #1 w=ll 1intersectes & 271"
cthermal regervoir at approximately 250 feset below  the
f An cbhzervation w=ll fM—Z} located 650 fe=t =outh
nce ¥l measvred only 120°F at 250 feet. We

£00 feet scuthesst of Chance #1 recorded only 14G°F
Feet. Whlln half way betwesn Chance #1 and Hoz
Creel - Gorge (2 ﬂ F) observatlon Well M-4 has a maximum
temperature of only 125 °F at a depth of 480 feet, A con-
tinvous l1zteral flow aguifer should have vielded similar
temperaturse at the comparabtle depths in thase wells.
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The complexity of the regicnal temperature/depth rele-

tionship within the caldera is illustrated in Figure 10. In
this w=st to eastothermal_cross section, the depth to the
100, 200 and Z00 F temperatures has been ploctt=sd in eleven
wells &and contoured. = These temperatures contours rise  and
fzll a5 the caldera is traveresed. A c¢ontinuouese, laterzl
flow would have flat or nearly horizontal temperature
contoures. The oscillating thermal contours suggest ageain

that separate thermal systems are segregated by cool areas
without active shallow thermal reservoirs.

in Summary, Mesguite believes the data discussed above best
fit an upw¢171nw/fractur= model that has several, pessgibly four,
isglated =hallow geothermzl systems situated adjacent to the
major Long Vallev fault svstems. As shown on the geclogic cross
s=ction (Figure 11), cold recharge water freoem different locations
outside the cazldera migrates downward aleng the caldera's ring
fzults inte the basem=nt. In the bas=ment, th= wster iz heats
conductively from a2 magma located beneath the western portion of
the cazldersa. The maximum tempsrature the waters obtazin is
function of their distance from the magma. Clearly, waters of
the Casa Diablc svystem ar= nearer the magma than are waters of
the Chance Mzadow/fish hatchery area and Hot Spring Gorgs
SYyStens. The heat=d waters upwell towards the surface =ziong the
mzjor fzul%ts that intersect bazgerent rock=s. These hot fluids may
then migrates short heorizontal distancss swey from  ths fauvlss
whare fractur=s in comp=t=nt rocks occur. Note that this
depiction hzs manv features in common with the zl flecw cross
s=2ction discussed initially (Figurs 2). The n differenc&
being thazt the thermzl w=ters upw=1ll in ssverzsl
rather than a =single one in the west. In the
Long Vallsy betwesn Hot Cre=k and Lake Crowley,
recognize that 2 shallow aguifer is transmitting t
laterally. In this area & thick secticn of lacust
cccure  which heas the type of porosity znd pern
zllow a regicnzl zquifer to exist.
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Berkeley Greoup, Inc., (BGl) presented =
modeling results in the DEIR which attempted
potentizl effects of Czez Dizblo gecthermel devwv
gurface thermeal featurss of concern. While adm
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simplistic models, the resgults are illustrative of the magnitude
of petentisl]l 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 psil currently at the top
of the Casa Diablo reserveoiry). An increase in pressure could
thecretically increase the thermal water flow rate at the fish
hatchery or Hot Creek, but such & relatively small change is
likely that it would almost certzinly be masked by the natural
variatione kndwn to occur. BGI's separate numerical modeling of
the c¢old temperathr~cfrﬁnt movement away from the injection peint
at Casa Diablo (2160 F plant reject water) indicated that even in
the worst case, more that 100 years would be reguired fer the
sllghtest cooling to reach as far as the fish hatchery.

It £hould be further emphasized that for any =ignificant
change to propagate away from Casa Diablo, an even bigger change
must be seen in the geocthermal field itself. Thus far, after two
years of MP 1 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 regquired before such changes propagated

very far. Economic optimization requires that the resocurce
supply the MP II and IITI plants consistently over their 20+ vyear
lifes. Significant deviations in the resource from desigh speci-

fications are undesirable and weould result in a strong economic
incentive for corrective action as =con as possible.

Monitoring

Observation Well

Mesquite does not believe that geothermal operations a2t Cacsa
Diablo will effect thermazl springs at either the Hot Creek Fish
Hatchery or Hot Creek Gorge. However, subject to receiving the
required permite, 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
w=2ll will be to detect changes in reservoir pressure, tempera-
ture, and/or chemistry which might indicaste propzagation of such
changes in the directicon of the surface thermal springs a2t the
fish haetchery and Hot Cresk. :

Mammoth-Pacific met with the rest of the LVHAC in e=zrly
August =and disgcussed the advantages and disadvantages of the
sites availeble to drill 2 Casa Diablo observation well. The

LVHAC recomm=nded locating the well immediztely south of the
well field at th=z 65-32 site (Figure 12). It was recognized that

this 1location, which is only 1700 feet east of the nszrest
production well and only 1400 feet south of the nearest injection
well, would verv guickly detect any changes in the Cass Disblo
Rezervoir, Suzh early werning would give Mammoth-Pacific ample
cpportunity  to modify, EE NSC2SESEaTry, the producticn/inji=zcvion
well fi=2ld opesraztieons in eorder to curtzil any potentislly
detrimentsz changss propezgsting towards the fish  hetchery. in
addition, elton Spring is located betwesn the proposed obzerva-
tien well =1te znd the fish hatch=ry. This =pring provides =20
additionzl hack-up observaticn peoint for confirming changes
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It was also clezrly recognized at the August LVHAC meeting
that changss in the Cscga Diablo reservoir detected by ressrvoir
menitering or the propesed obtserveation w=ll would mot necseszariley
m=zn thszt th=re would be an irterscticon with the f*E‘ Fetsher
and ot Cresk thermzl springe. If the upw=slling/fra-turs modsl
is corrsct, there iz no comnpecticn and nons  of th: Jemezr=d
cthang=s would be propegated beyond the grabsn bounding fault  to
the east. If significant "changes in the reservoir st Csea
Diablo continue vnarrested, a second obs=rvation well sast of th3

Casa Diablo graben, between Colton Springs and the fish hatohe
would probably be regquired. If this second well confirmed sign-

ificant changes in a "connected” thermal agquif=r, the LVHBAC would
probably recommend mzasures be undertaksen by Mammoth-Pacific to
mitigate such changes.

1h
.

At this point Mesquite has designed and documsnted the
detailed drilling, completicon, testing, and nmonitoring programs
for Observation Well 65-22 for Mammoth-Pacific. After LVHAC
concurrence, the reguired permits to drill the well will bBe
applied for. The well should be drilled and teste=d this fall,
which would &allow & full year of baseline data ccllection before
the MP II plaznt begins coperation.

As shown on Figure 12, the 65-22 well site is slightly north
of the old 295 Highway, approximately 800 fest south eof the eold
295 and 202 Highway intersection. The well will be drilled to a
maximum total depth of 1000 fee=st (Figure 13), with 2n ecoption t
stoep &t & shellower depth if, as =xpzited, &n active geothermz
ressrvolr is penetrated. After instz2lling casing a2nd wellhez
eguipment, Mammoth-Facific rplans to flow test the well an
collect samples of the thzrmal waters for chemical analvses.
Following +the fleow test, thz well will b= instrumented with =
terperature compenszat-ed guartz crystzl pressure transducer that
will <transmit the ressrveir pressurs tc 2n eutcomatic recording
computer. This instrumentation will 21ilow continuous observa-
tion of reservelr pressure with an zccuracy of +0.01 psi.

The currertly propcsed data collection program ceonsicts of
reserveir pressure mezsurements continucusly for one vyvezr befors
znd con2 vear after the stert-up of ths propossd expencsion dasvel-
cpment and then monthly tharezfter Temperature profile surveys
end flowing of ths wall for reserveir fluid chemistry samples
will b= performed immediztesly zfter drilling and th=ﬁ semni-
annually. £11 the data collected frem the observeticn well will
be assembled quarterly and =ubmitted to the LVHAC wlthln one
month followinzs thes =end of ==2ch qQuart=sr.

M=sguite belisves that the Droposed monitering program will
egfely guard the thermsl springs 2zt the fish hatchery and Hot
Crecsly from 2ny interference dus to Cepea Diablo gecthermzl devel-
opmant
Mammoth-FPacific T Imstrumentetion Upsradins

The coriginal well dstz gzthering instrumentetion for <ths
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existing MP 1 opsraticne isg currsntly being supplemsnted  and
upgEraded. While the coriginal instrumentation was adeguats  for
meoet field manzgement purposes, the present decgire to detect very
small changes in pressure and temperature reguires enhanced
capabilities.

Th= new cresrurs mponitoring instrumsntsticn for ~he
projustion :21l= i ==z=zentially thes game 2= that dees:rits=d  for
the ¢bs=srvastion w=ll, i.=., coptinuous recording with a guers:o
crystal pregzure transducer attachsd to a downhole capillaryv tube
filled with Nitrcgen. Wellhead pressures on the injectors  wil:
be measured and recoprdsd three timss esch day uvsing & manuzl),
plug-in tvp2 prescsure transducer with an accuracy of +1.0 psi

Rates\ (producers and injectors) will likewicss b

= recorded
manually thre= times each day using a manual, plusz-in type
pressure tranzducer to mEasure the pressure differentizl across
an orifice meter (accuracy +& percsent). A plug-in type RTD will
be used =imilarly to measure wellh=szd te=mperaturscs (accuracy
21.0°F). Samples for chemical analysis will be taken from each

production well on & semi-annual basis.

This wpgrading effort zhould be completed by October
1987, in time for a full year of data before MP II and PLES I 2
started up. Evantually the entire data gathsring system, exce
for chemiczl =sampling, will be fully automated for all the Ca
Diable wells. Such a comprehensive system will provide go
quality datas f&r detection of =ven smzll changss in resour
character long hefore they become problems.
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Don A. Campbesil"
Prezident

Mesguite CGroup, Inc.
sotember 8, 1987
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FIGURE 3

MAXIMUM OBSERVED TEMPERATURE MAP
CASA DIABLO GEOTHERMAL FIELD
MONO COUNTY, CALIFORNIA

/4

LVF 48-2%
LVF 28-29 300
& 288 L
. SAKTA FE CA-1168T7 LEASE
WAGMA CA-iI667A LEASE _ _ \Eu_iu_uom_ FACIFIC LEASE
A
3DOOF

\
)

|
/—\ \Issoof: \.indogenou: No. 6
MEP No. i ~ 330

LW. No.i
£ 336 3400 Union Mammoth No. | LW No.?2 @3B
d B2 .

" DQ;T::‘7 Endoq\enou: 34 & 338 T3

Endogoizeis- 32 :o‘ ’ Endoqcnous .
0.4
No. 3 ME? No.2 \
83 BI WMANMOTH PACIFIC LEASE ’

Endogenous No. 2 8?;;!0

@MBP No. 5
%35
Endogenous No. |

MBE
1% e

MBP No. 4

V. \344

Center of
Section 32

ro

500 1000
@ MAXIMUM OBSERVED : —
TEMPERATURE (°F) FEET

™
o
m
m

ZW




© K ©
| S 3 g .
~ fre) m
; -+ + + T
] | | _ &
[ 77]
! &
Ny % =
W
. WLSAN
h_ 20
| s
- ]
. i
M - iy Aoy
; M / -t % Ve n.usm s.,\uwmv.tw
g z & m.w.m,,,.“r.c\. \ ﬁ.\,..,_v_hm.wmww
I - o Gt T T
poeet _.w\n.‘;\ FALE R NN 3STin
W x| — :J.x_nfv
| i Z |
% o — .‘.‘.wr krs
n z 7 = ~
< 8 e b o R, ues
o, YASAN PiAT
L 2] nd “ " ﬂt«ﬂwh\ mL.\\.
sy . H_RU m E I J . . * it ..\ ﬂ._\.v“\ “ﬂ.\.\bn‘\-u_mnkﬂ * J\YMN\ _v w\ _Mﬁrh‘-
M = R 3” LDJ .\ at (.. ,\\;.
'z S
—d
o MO )
A e
s £
g 2 = " g
o m W m W m T
| - =° 5
| . pa = -
i - - e S Hu
o w M
o o
N_ =
! ~ o U
1 | |
_ =) © ©
®) O ]
2 ) o »
{ I~ (Te] 7o)
[ + + T
L
M
}
3



HORST

FIGURE 5

N 5%535 N93igyy
Wiy A, NG NN
i~ .
N\

GRABEN

/ , m FANURNER)
&,{z%zﬁﬁa M

SCHEMATIC CROSS secTION
CASA DIABLO GEOTHERMAL FIELD

UPWELLING / FRACTURE MODEL

.. by 7&!/]/IW>J/ e
AN NN ﬁwﬂ.ﬁ%wmwézq FAULY

£S
-

FRACTUR

110



FIGURE 6
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FIGURE 7

FAULTS AND THERMAL FEATURES
LONG VALLEY CALDERA, MONO COUNTY, CALIFORNIA
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FIGURE 11
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FIGURE 12

LOCATION MAP

CASA DIABLO OBSERVATION WELL 65-32
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;" l SUMMARY OF COMMENTS.AT PUBLIC HEARING BEFORE
MONO COUNTY PLANNING COMMISSION

4
2
i . . SEPTEMBER 14, 1987

! 1. Frank Stewart, speaking for Hamilton Hess, Sierra Club:
f < T See Sierra Club letter dated 9.6.87.

2. Robert Brown, California Department of Fish and Game, Bishop.
- No-Project Alternative should be pursued.
- EIR should more fully discuss economic value of hatchery to the Countv.
- EIR should fully discuss effects of past spills at Casa Diablo using CDFG
records.
- Cite experiences at the Geysers to discuss changes in aguatic fauna.
- Discuss spill containment and waste discha: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 ouners and operators to prove that the power plants
are not responsible.

- Mammoth~Paéific should post bond to cover abandonment or any damage to
aquatic resources.

! 1 - EIR should discuss economic loss due to degradation of visual resources.
- EIR should give cost to administer and monitor geothermal projects.
- A comprehensive cumulative analysis is needed.

; l 4., Dan Dawson, Mono County Planning Commissioner.

- EIR should include summary of unmitigable significant impacts. He listed
, visual, hydrothermal resource, and industrialization of Long Valley in that
: J ’ category.
- Put all fluid transmission lines below grade.

- Put all power lines underground.
. - Alternatives are not well developed. Should discuss other alternatives and
. J alternative mitigation measures.

- Discuss mirigation measures used at the Geysers.

- EIR should discuss industrialization of Long Vallev.

l 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 visitor davs occur at Hot Creek?
| - There should be much more economic detail, especially about the direct cosis
‘ and benefits ot the County.
- There should be a definitive discussion of the hvdrology.
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Long Valley Fire Protection District
Ri1, P. O. Box 1145 » Crowley Lake, CA 93546

|
i ‘ Date: September 14, 1087 e

“y To: Mono County Planning Department
i
I From:  George Lucas, Chief

} RE: Fire Protection Reguirements for Cz2othermal Facilities
Producing Electrical Powver

71 The Long Valley Fire Protectjon District is governed by the 1952

Uniform Fire Code, other nationally recognized standards and
¢ertain County and District guidelines. Due to the geographic

o areas that are being considered for geothermal uvse and the spec-

'} ific hazards encountered with this type of facility, the Long

Valley Fire Protection District is in the process of setting

specific guidelines for geothermal facilities within its dis-

trict.

At this time, specific requirements include:

{‘f A. hccess/egress to all areas of a facility
L B. Access/egreee shall be an all-weather driving surface
@' cazpable of supporting the imposed loads of fire apperatus

o . C. Access/egress shall be kept clear at all times, i.e. snow

D. Quantities and locations of water supplies, pump stations,
. hydrants and fire suppression appliances shall be deter-
O mined by this Department and the design engineer cof spec-
B ifie facilities

: I E. Automatic safety shut-downs, alarm svstems and back-uun
svsiems

- ¥, Facilities shzll provide the Long Valley and Mammarh
. l.akes Fire Departments with pre-emergency plans and jpor-
‘ ivdic "walk-throughs" of the facility as required

The long Valiev and Mammoth Lavres Fire Depariments =73
? he noutified of any dimpairment to any phase of {ire vro-

tection or passible hazards, immedialely

o k. Mitipation fers, as applicable. =shall be impnseg
' {See attached)

i l42



i MP II & III Draft EIR/EA September 22, 1987
| Responses to Comments ~

Attachment I

j . . .
Comment-2 (Page 1, I .ragraph 2): Discussion is needed feor
. assumning complete hydraulic communication between the

injecticn &d preoduction zones because the effects of
injecticn dominate the simulated reserveir 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 rhyclite.

; 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

?d transected by numerous faults which are believed to readily
conduct fluid vertically between zones in response to

pressure gradients.

Comment-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.

Comment-4 (Page 1, Paragraph 3): Calculations of the rate
w of propagation of a cold temperature front suggest that the
front could reach the vicinity 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, rezlity would reguire injected fluids to also rise

1 500 to 700 feet through mostly hot rock. Furthermore,

wi density effects (not modelled). wouldé preobably 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 breazkthrouch of cold injected water does

; occur, such events are commonly handled in oil field .

i waterflooding by approprizte adjustments in injection and/or
production patterns, and should not be a threat to project

-
longevity,
¥
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All geothermal farcilitiex shall be analyyed on a cdas-by-caap
basis and Tinzl determinatian shall be the reselt of revicws
and agreements of District r¢quiremeonts between facality
owner/operator, design encineors, Aty other agenrcies jnve beog
anid the Lang Valley Tive Jigte-tinn Dristricot, '

Note; Tor review, reler toe Mammoth/Chance Scocihermal Booels
npment Project, sectinn on Fire Protcction, Tuly Its?

cc: Dan Lyster

Long Valley Fire Protection District files



Long Valley Fire Protection District
Ri.1. P. 0. Box 1145 » Crowley Lake, CA 93546

AMENDMENT TO RESOLUTI0X KO, B2-1]

ﬂ Page 2, Ttem ¥o. 2
Paragraph 3: The inclusion of Geothermal Facilities producing eleriLric praven
i vithin the Long Vallevy Tire Protcection District does rerieson
, .a distincl, significant impact to the Districl.
.

4, GCeothermal Facilities are cssentially construcled of nen-
combustible materials,

. B. Impacts to the District are directly related to the storape
Tl and use of secondary working fluids, such as isc-hutanc
- and iso-pentane. Other impacts would include high remper—
ature, primary fluids and hydrogen sulfide.

Therefore the assessment of Geothermal Facilities based nn
square footage is not applicable. To correlate this tipe of
assessment, the British Therme] Unit, or B.T.l. chall he pued,

Example: Tso-pentane

-} ) . - .
‘ Fire of the averagpe structure produces approximotely 3,000
B.T.U.'s per sguare foot per minute.

- . *
{ Iso-pentane produces approximately 21,000 B.T.U.'s »er pound
o with a weight of 5.17 pounds per pzllon, or approxisately
108,000 B.T.U.'s per gallon, ur 30 square feet of averacoe
? P g I
i . structure fire.
o
< In correlaring, 3% square feet x .30 = 517,80 would be Lhe
- approximate base rate for oae gallun of iso-pentance.
i
s
;.. .‘ .
;J Credit for.Reduction to Basc Rate:
4. Reducrtion up to 50% Upon review of location, popnla i,
‘ local hazards, and acces:
#. Bedustion up Lo 200 Auromatic shut-down, satoin -
- ' hir boup westeve, mlarm sueioms
j L Rede tion np 10 0097 Tianinnan Tren RpDMTe D e Lt s
Coanpteres e e
-
l Sulkpie vl lv: Rt itule sy T N
Pute wenit b PIULT per ocalion ot e
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AMIRIBERT TO:

L RESOLUTION NU. _ 82~}
i \
& BESOLUTION OF THE LUKG VALLLY FIKE PROTECTION
PISTRICT DECLARING EXISTING FACTLITIES FOR

l - - FIRE PROTECTION INADCQUATE TO PROVECT ADDITIONAL
to STRITTUERS WIFROU T RETIGATIOR
} z .
. Subjoct:  Guothermal Pacilitics
) t WHEREAS, the incluslon of Gébthcrma] Factlitiex produring clectirie

power within the Long Volley Fire Protection District docs represent o dis-
. i tincl, signilicant impoct tu the District; ol

JWHEREAS, Geothermal Facilities are essentially constructed of non-

combustible muterials; ond
i WHLREAS, dmpaces Lo the District snre directly related to the storape

and use of secondary working [Juids, such ns iso-butane and ise-pentune, orher

ey

. impacts would include hiph tempervtures, primsry (luids and hydropen selfide.
THEREFORE, the nssessment of Geothermal Fuciliries based on square
iy .
: ) footapy is nut applicuble, To correfme tids cype of assessment, the (ritish

Thermal Unit, or B.T.U. shall be uvsed,

Example: Iso-pentune

i, Fire of the nverage structure produccd approxinately 3,000 BT U s
g ! per square fovl per minute,
‘ 2, lso-pentene produces approximotely 21,000 B.T.U.'s per pound, with
§ i 8 weight of 5.17 pounds per gallon, or approximetely 108,000 B.1...'s
: per gallon, or 36 sguare fect of averupge structure [ire.
223 3. In cnrrela:ing,‘36 square feet x 30 = $10.80, would be the spproxi-
Qgi mate bese rate for one gallen ol iso-pentane,
o Credit for Reduction te lase Rate:
|
LJ A, Reduction up tv 50% Upon review of Joratios, populution, luén] IRV
[ ards amd aceess
: 1 B. Reduction up Lo 205 Automadic HI:ui-:IL‘wns. unlely sysl.wu..\' IJ.'IL'k.-LI!J
. systems, alarm systoms
f} C. Reduction up o MIZ Stationary Tire suppression u|:plinm'-os, sufely
, featyres, elg,
T .
. ‘ Example only:
Fith the highest X of items A, B, snd G, nn nssessed rate would he $2.27
x

per pallon isc-pentune.

} RECEIVED
. . 1SEP1 5 @87

j 146 FOND COUNTY
A OFFICE OF ENERBY BAKAGEREKT



This Beard hereby reguests thot the Boord of'Supervisors of the
County of Hone wndopt ar awemdment Lo existing Urdinance or Resolotion dis-
spproving eny Lentative trmct map, parce) map, ronditional use permit, or
plenned unit development providing for new geothermal fucilities within the
boundaries of the District unless its developers have agreed in writing to o
means by which the impact ceused hy Lhe project will be pdequately mitigoted.
This Bonard also requests Lhot any permit for development, omd
uny use or building permitys for geothermal Locilities, upproved -by the County,
be conditivned to reguire such mitigntion,
The Clerk of the Bourd of the Long Valiey Fire Protectlor District
is directed to transmit a copy of this resolutien forthwith to the Board of
Supervisors of the County of Huno, and’ro both the Mono County Planning

Department and the Muno County Building Department.

ADGPTEL by the Long Yalley Fire Provectlon District of rhe County

of Mono, Stute of Californin, this doy ol . 4987,

Clial RMAN,
Buard of Commissioners
Long Volley Fire Protectlon District
ATTLEST:

~ecretury, Buerd ol Conmissioners
Long Valley Fire Protectiun DisLrice

R RN RE B DS C DD CEL S DN KD EEE R R ER S OB

I, Secretary of the Board of Comwissioners of

L
the Long Valley Fire Protection District, do hereby certity that the loreguing

resolution wes regularly introduced and pdopted at & regulor meeting of said

Board, duly celled and held on tle —_ day of ¢ 1967, and wes

duly passed and adopted by the following vore, to wit: LE? ?
AYES:
KDES:
AESERT

Becretary
Bonrd of Comnssioners
EDng Valley Fire Protertion Disgricd
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