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STATE OF CALIFORNIA /:'jf«W2 
ENERGY RESOURCES CONSERVATION I~ tv'R rJ 

AND DEVELOPMENT COMMISSION 

In the Matter of: ) 

\~\\\\\\\\~~ i~~"\~~\\ I\I\~\\~\ 
00008820 

) 
Application for Certification of ) 
the Sacramento Municipal Utility ) 
District's SMUDGEO UNIT #1 ) 

Docket No. 

COMMISSION 

80-AFC-l 

DECISION 

--------------) 

This Decision adopts the Committee's "Proposed Decision", including 

the Findings, Conclusions and Appendices contained herein. 

The Executive Director is to: 1) transmit a copy of this .Decision and 

appropriate accompanying documents to all persons and agencies specified 

under Public Resources Code (PRe) section 25537 and Title 20, California 

Administrative Code (CAC) section 1768; and 2) ensure that the provisions of 

PRC section 25703 are complied with within four months of the date on 

which this Decision is final. The final date for this Decision is the 

date on which it is signed by voting members of the Commission and filed with 

the Secretariat (Docket Unit). 

The Application for Certification in this matter is APPROVED, subject to 

the terms identified by the Committee in its Commission Decision. 

Dated: March 25, 1981 

L L. SCHWE?2CKAR , 

~~ ~:::-..: ~-S---lo_­-;;;;& 
EM IL10 E. VAANIN I, I II , 
Commissioner 

~ 
ARTURO GANDA A, 
Commissioner 
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On February 5, 1981, the Evidentiary Hearing was conducted in 

Sacramento to receive direct testimony supporting Applicant-Staff proposed 

findings, conclusions, and conditions in the following topic areas: 

• Transmission Line	 • Safety
• Air Quality	 • Civil Engineering 
• Public Health and Noise • Socioeconomics 
•	 Geotechnical, Seismicity and • Cultural Resources 

Structural Engineering • Environment 
• Waste Management • Need and Financing 

Additionally, findings and conditions were proposed by two intervenors: 

Mr. Robert Reynolds, Lake County Air Pollution Control Officer, in the 

area of air quality; and Mr. James Botz, Sonoma County Counsel, in 

the area of socioeconomics. 

Since the SMUDGEO #1 Project will be constructed on federal lands, 

state and federal agencies participated in a Joint Environmental Statement (JES). 

This impact and mitigation survey was released in final form on February 18, 1981, 

and will be submitted to the Commission at its March 25, 1981, Business 

Meeting for approval before consideration of this Proposed Decision. 

Public Resources Code Section 25532 requires that the Commission 

establish a monitoring and compliance system to ensure that any certified 

facility is constructed and operated to avoid significant environmental 

damage. As in NCPA #2~ the United States Geological Survey with the 

Bureau of Land Management and Commission staff has prepared a Compliance 

Monitoring Report that will be released on Ma~ch 11, 1981. Following public 

coment on Ma rch 18, 1981, the Corrrnittee vIi 1Lsubmit a recommendati on 

to the Commission to adopt, amend or reject the Report. 

*	 See the Northern California Pm'fer I\aency's Geothermal Project No.2 
79-AFC-2, Publication No. 800-80-00~. 
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In the specific subject area discussions (Part Two, Sections 1 

through 11) the Committee highlights the evidentiary presentations, 

including the AFC, FJES, data inquiries and responses, workshop notes, 

staff an1ayses, and direct testimony. In most cases, the findings, 

conclusions and conditions jointly proposed by Applicant and Staff have 

been approved by the Committee. The jointly-proposed findings, conclusions 

and conditions are contained in Appendix A and contain~without identification, 

- undisputed amendments submitted at the February 5,1981, Evidentiary 

Hearing. Disputed amendments and their resolution are fully discussed 

in the relevant subject areas of Part Two. Thus, the Committee's 

recommendation of terms to be imposed on Applicant's application is 

found in the "Committee Findings and Conclusions" throughout Part Two, 

Appendix-A, and Appendix B (Nbrthern Sonoma County Air Pollution Control 

District's Determination of Complianc~). 

The provisions of Public Resources Code Section 25403.5 governing 

the implementation of electrical load manageme~t standards have been 

considered by the Committee. A determination of conformity with that 

statute is recommended. 

iii 



PART TWO
 



1. ,TRANSMISSION LINES
 

a. TRANSMISSION LINE ENGINEE~ING 

Steven K.W. Breece, Electrical Engineering Ass1stant at Sacramento 
, 

Municipal Utility District (SMUD), participated in the preparation of AFC 

Section 8.0 "Electric Transmission Facilities" and testified in support of the 

jointly-sponsored conclusions I,and conditions for this area (Appendix A, 
, 

I 

"Transmission Line Engineerin~1l section). Transmission facilities will consist of 

a	 3,180 foot tap line, suspended on three double circuit steel lattice towers, 

which connect to a Pacific Gas and Electric ~~G&E) 230 kV transMission line west 

of the site. The tap line towers will be located along existing roads and cleared 

areas. Electricity generated ~y the plant will be added to the existing 

power interchange agreement wi~h PG&E. Integration with the existing Geysers 

Area network is illustrated in Figure 8.1-1 on the following .page. * This route 

(designated as Alternative C) ras selected after worksh~ps and discussions 
. , 

between the Applicant and Staf~. 

The proposed route requir~s a 300 foot access road" to its final structure 
! 

(designated C-4 in Figure 8.l-~ on the second following page). It passes 

through unforested habitats an1 is not expected to have any significant 
I 

envi ronmenta1 impacts (Section 1;10 of thi s Deci si on fully di scusses the envi ronmen ta1 
I 

I 

setting of the proposed plant a1d related facilities). Because of cultural 

resources investigation techniq~es, the Applicant will consult an archaeologist 
I 

I 

if land preparation for the tap'lline unearths artifacts. 
I 

I 

The Fi na1 Joi nt Envi ronmen!~a 1 Statement eva1uated the routes proposed by 

Applicant and supports Alternat~ve C as preferable in environmental terms 
I 

(for example, it will require 0tlY 300 feet of new access road compared to 

600 feet for either of the othe routes). 
I 

I 

*	 Throughout this Decision graphics are inserted to clarify text. Attributions 
are contained in the illustrafions and, to maintain the reference source, 
the ori gi na1 numberi ng of suc~ work has not been revi sed". 

1 



)j 

~ .----' .--~ EAGLE ROCK 

.___ • SUBSTATION 

'/2 

1 

) 
SCALE 

o 
1 

PROPOSED 
SOUTH GEYSERS 

BRANCH l.,,~ " 
~<~ "'\ 

"'v<:........ 
"So"" CR. 

" 

r'U'Nli 13 

PRO"'O~'ED : 
UNIT 18 

\ 
pROPOSED 
NCPA 1*2 

PROPOSED 
UNIT 16 

PROPOSED PINE FLAT 

Source: South Geysers NOI Figure VI-1
 

SMUOGEO #1 

FIGURE 8.1-1 

GEYSERS AREA 
APPLICATION FOR TRANSMISSION SYSTEMCERTIFICATION 

2
 



(' (' ('
 

: .) 

FIGURE 8.1-2 

.~100' 0 100' 200' 400' 600' 
SMUDGEO·.,.1po.- - i TRANSMISSION CORRIDOR 

A"UCAflOIi 'ORSCALE CUf.FICATIOIi GEOLOGY MAP 



Joel B. Klein, Electric Transmission System Program Specialist at the 

Commission, participated in Staff1s evaluation of the Applicant's 

information and testified in support of the jointly-sponsored conclusions and 

conditions. He explained at the hearing that the emphasis of his filed 

testimony clearly supports the preferability of Alternative C. 

COMMITTEE FINDING AND CONCLUSION 

Given the undisputed evidence, the Committee finds that the 

Alternative C route complies with applicable standards. The Committee 

concludes that if the conclusions and conditions in Appendix A are implemented 

the tap line will not create significant adverse environmental impacts. 

b. TRANSMISSION LINE SAFETY/NUISANCE 

Mr. Breece also testified on behalf of the Applicant to support the 

jointly-sponsored findings, conclusions and conditions in Appendix A. .~ 

The tap line will be 230 kV to integrate with the PG&E line. Its capacity 

will be about 330 MW. Conductor size was chosen for strength characteristics 

and to minimize corona; the use of double circuit towers increases the 

flexibility of the system. Topography restricts views in the area 

of the transmission line to existing service roads; skylining will be 

limited to views from the immediate vicinity of the towers. 

Al McCuen, a Health and Safety Program Specialist at the Commission, 

participated in Staff's analysis of Applicant's information on safety and 

nuisance and testified in support of the jointly-sponsored findings, conclusions 

and conditions. He pointed out that the lack of residences near the transmission 

line route make it unlikely that any significant noise impact would occur 
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(see Section 3, "Public Healtrl, and Noise" for a more complete discussion). 
I

Corona noise may increase to 4p db(a) at 100 feet with rain-soak~d conductors 
I 

but such level is acceptable uhder the Sonoma County General Plan Noise 
i 

Element; noise during dry condrtions is expected to be barely detectable 

from ambient sound. Also due ~o the remoteness of the plant site and related 

facilities, it is expected thaf 
i 

no significant radio or television inter­

ference will occur. (Staff An~lysis, page 11, attached to "Transmission 
I 

Line Engineering and Safety/Nuisance" section in Appendix A of this Decision). 

I 

COMMITTEE FINDINGS AND CONCLUSIONS 

Based on the evidence and analysis presented by Applicant and Staff the 

Committee finds that the proposed transmission line can be constructed and 
i 

operated without creating safe~y risks or nuisances. Provided that the 
I 

conditions specified in Appendilx A are fulfilled, this project can be 
. i 

constructed and operated in cO~Pliance with applicable standards, laws 

and regulations. 
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2. AIR QUALIiY 

DETERMINATION OF COMPLIANCE 

PRC Section 25523(d) requires the Commission to make findings regarding 

the conformity of a proposed site and related facilities to air quality 

standards. If the Commission finds that there is noncompliance with any 

state, local or regional ordinance or regulation, it must consult with the 

involved agency and attempt to correct or eliminate the noncompliance. If 

noncompliance cannot be corrected or eliminated, the Commission shall inform 

the agency if it makes a determi nati on under secti on 25525 that the "facil i ty 

is requi red for pub 1i c conveni ence and necess ity and that there are not 

more prudent and feasible means of achieving such public convenience and 

necess i ty. " 

To meet air quality requirements the Commission developed Section 1744.5, 

Title 20 California Administrative Code: 

Air Quality Requirements: Determination of Compliance 

(a) The applicant shall submit in its application all of the information 
required for an authority to construct under the applicable district rules, 
subject to the provisions of Appendix B, part (k) of these regulations. 

(b) The local air pollution control officer shall conduct, for the 
commission's certification process, a determination of compliance review of 
the application in order to determine whether the proposed facility meets 
the requirements of the applicable new source review rule and all other 
applicable district regulations. If the proposed facility complies, the 
determinations shall specify the conditions, including BACT and other mitigation 
measures that are necessary for compliance. If the proposed facility does 
not comply, the determination shall identify the specific regulations which 
would be violated and the basis for such determination. The determination 
shall further identify those regulations with which the proposed facility 
would comply, including required BACT and mitigation measures. The 
determination shall be submitted to the cOlT1llission within---180 days
(for any application filed pursuant to section 25540.2---of the Public 
Resources Code) from the date of the filing.

(c) The local district and the Air Resources Board shall provide a 
witness at the hearings held pursuant to section 1748 to present and explain
the determination of compliance. 

(d) Any amendment to the applicant's proposal related to compliance 
with air quality laws shall be transmitted to the APCD and ARB for consideration 
in the determination of compliance. 

6 



At the P.reheari ng conferenlce on January 12, 1981, Mi chael W. Tolmasoff, 

Air Pollution Control Officer oIf the Northern Sonoma County Air Pollution 
I 

Control District (NSCAPCD), prerented a conditional determination of compliance 

(DOC) and received comments frof Applicant and Staff. Based on those comments 

he amended the DOC and resublTlit~ed it to the Committee (see Appendix B of 
I 

this Decision) on January 28, 1~8l. At the February 5, 1981, Evidentiary 
I 

Hearing, Mr. Tolmasoff particip~ted in the air quality presentation discussed 
I

throughout this section. 
I 

I 

Hydrogen Sulfide (H 2S): ·Th~ DOC found that due to uncertainties in numerical 
I 

modelling the H2S emission rate!of 50 gm/gross MWhr proposed by Applicant "might 

possibly prevent the attainment or interfere with the maintenance of the state 

ambient air quality standard" and therefore required BACT at a 5 lb/hr emission 
I 

rate (Findings 1-3). A seconda1Y H2S control system may be needed to achieve 

the 5 lb/hr emission rate. How1ver, because the APCD recognizes potential 

improvements in ambient backgrou:d on or about the time SMUDGED #1 would go 

comlercial, the DOC contains procedures by which the Applicant can seek to 

operate the plant at an emissi01 rate of 50 gm/gMW-hr if approved by the 

NSCAPCD, Commission and ARB (Finlding l3A). 
I 

I 

Sulfur Compounds (calculateb as Sulfur Dioxide (S02)): Applicant's proposed 

emissionofless than 1,000 ppm S~2 will comply with the NSCAPCD's Rule 455(a) 

1i mi t. 
I 

I 

Particulate Matter: Under torst case conditions, and assuming proper design 

of the Stretford balance tank co ling tower, Applicant will comply with the 0.20 
I 

grains per actual cubic foot limit specified in NSCAPCD Rule 420(d)(a). 

The DOC requires that APPli~ant immediately notify the steam supplier 
II 
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of unscheduled outages (Finding 11). Conditions for compliance with applicable 

air quality standards are listed in Appendix B which the APCD states are 

sufficient to ensure conformity. 

a. AI R QUALITY 

Herbert D. Entrekin, Supervisor of Meteorology at Stone &Webster 

Engineering Corporation, participated in the preparation of AFC Section 5.3 

on air quality and subsequent data responses. At the hearing he testified 

in support of the jointly-sponsored findings, conclusions and conditions 

(see Appendix A). 

The AFC Appendix A study* consists of four elements: 

•	 Analysis of historical emissions and aerometric data to 
identify recurring worst case meteorological regimes; 

•	 Acquisition and interpretation of current air quality data 
to define present ambient hydrogen sulfide concentration 
levels throughout the Geysers KGRA; 

•	 Performance of tracer tests to provide specific source­
receptor relationships to estimate expected impacts from 
the facility under specific meteorological regimes; and 

•	 Numerical air quality simulation modelling to examine 
power plant impacts under meteorological conditions 
possibly more severe than those encountered during tracer 
tests and examine possible impacts at receptor locations 
not covered by the tracer monitoring network. 

On September 5, 1979, Applicant contracted with Science Applications, 

Incorporated (SAl) to develop a detailed air quality and meteorological 

monitoring network, and the Environmental Systems and Service to perform 

tracer tests. Early onset of winter conditions, however, affected tracer 

tests conducted on November 10 and 29, 1979, and January 23, 1980. Applicant 

therefore supplemented those results with terrain dispersion modelling 

*	 Amended in a Final Report: "Assessment of the Sacramento Municipal 
Utility District1s Proposed Geothermal Power Plant--Volume III. Final 
Worst-Case Air Quality Analysis", October 3,1980, SAl No. 217-EF80-180. 
Docket No. 80-AFC-l, October 15, 1980. 
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I 

I 

(also conducted by SAl). Prep~ration of the study included invitations to 
I 

CEC, the ARB and the Sonoma co~nty Air Pollution Control District to meet 

(the Lake County APCD was unab lie to at tend) . The suppl ementa ry program 

developed was 
I

integrated with the remaining two tracer tests with dispersion 

modelling.* 
I 

In June 1980 Applicant suJmitted revisions to AFC Section 5.3 Air Quality. 

H2S emission rates were reduceld to 50 gm/gross MWhr, or 8.0 lbs/hr. 
I 

The HZS removal equipment will fonsist of the surface condenser, Stretford 

process treatment of noncondensr bles and condensate .treatment. The steam 

entering the turbine is expecte~ to have an H2S concentration of 60 ppm 

(+ 20). The approximate stearn ~ate is about 1,000,000 "Ibs/hr so entering 
-	 I 

steam will contain about 60 ~ ¥o lbs H2S/hr. The overall H2S ·removal 
I 

efficiency required is 90 percett based on 80 ppm HZS in the steam. 

Noncondensible steam to tht Str~tford unit is estimated to be less 

than 6,000 lbs/hr. Based on 99 9 percent removal of H2S in the Stretford 

unit, the maximum amount of H2S released from this source to the environment 

(assuming 100 percent partition~ng) would be about 0.08 lbs/hr (80 lbs/hr 

x 0.001). 

H2S removal efficiency req ired of a condensate treatment system has 

been determined for various .arno nts of H2S contained in the condensate 

(see AFC Table 1.3-2 and chart t AFC page 5-5, revised June 1980). 

I 

Applicant's witnesses** st1ted that the worst case analysis is based on an 

H2S emission rate of 8 lbs/hr. Although the proposed plant is not expected 

*	 John J. Mattimore letter to ohn Geesman, February 19, 1980. Docket 
No. 80-AFC-l, February 19,1 80. 

**	 RT 357 
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to contribute more tha~ one or two parts per billion (ppb) to ambient H2S 

concentration, the ambient background concentration is projected at 24 parts 

per billion, causing the NSCAPCD and the ARB to consider the SMUDGED #1 impact 

as a possible contributor to a violation of air quality standards. 

To conform with air quality standards, the Applicant agreed that H2S 

emissions from the power plant shall be no greater than five pounds/hour, 

but could be 50 grams per gross megawatt hour if SMUD can satisfy the APCD-­

based on normal operations, namely power plants as well as stacking operations-­

that impacts in the Anderson Springs area do not exceed or equal 22 parts per 

billion. (RT 358) 

Without challenging the proposed findings, conclusions and conditions, 

Mike TDlmasoff, Northern Sonoma County Air Pollution Control Officer, 

cross-examined Applicant's witness. Discussion confirmed all parties' 

agreement to the January 12, 1981, plan to establish up to three monitoring 

stations. (RT 372). Additionally, Mr. Reynolds clarified that during the 

initial operation of SMUDGED #1: 

1I ••• if the 25 parts per billion level is exceeded for any reason--it 
does not necessarily have to be stacking of or a power plant operation, 
but then the five pounds per hour H2S emissions limitation would 
apply . II (RT 37 3) . 

Richard Buell, Associate Mechanical Engineer at the Commission, testified 

in support of the jointly-sponsored findings, conclusions and conditions. 

He concurred with Applicant's witness that compliance with air quality 

standards could be met by the proposed project if the H2S emission rate of 

five pounds/hour is maintained. He also supported the acceptability of 

increasing the emission rate to eight lbs/hour if Finding 13 in NSCAPCD's 

Determination of Compliance is met. (RT 375-376) 

10 



Dr. Thomas W. Tesche, an rmP10yee of SAl, testified that he has been
 

involved with a number of fiel~ measurement programs and complex terrain
 
I

dispersion modelling studies d~ring the past seven years. He explained that 
I 

the original air quality analY~iS, based solely on the use of 

historical data and tracer tests was augmented after the Lake County APCO 
I 

expressed concern. Workshops*!were conducted to review modelling assumptions, 
I 

model selection, model evaluat10n procedures and the method for applying the 
I 

model for future 1984 impacts. The results of the modelling work establishedI 

I 

I 

a historical worst case day impact by the project of two parts per billion ·H S.2
(RT 391-392) 

Bob Reynolds, Lake County ~PCO, conducted specific cross-examination 
. ! 

on the two ppb maximum H2S impa9t. Mr. Tesche clarified that SA! had tried 
I 

to "define that particular combi!nation of meteorological regJmes that would 

lead to the worst case overall impact in the Geysers arising due to not 

only the SMUD project, but due to all other sources in populated receptor 

areas. II (RT 403) Mr. Reynolds also filed testimony and proposed findings 

(RT 384-389) and emphasized his 
I 

Iconcern for Applicant and Staff's jointly-

proposed Finding number 18: I 
! 

"A reasonabl e ~st~mate. of worst-~ase.impacts from SMUDGEO #1
 
power plant emlSSlons 1S a contrlbutlon no greater than 2.0 ppb
 
H2S at the sensitive recep10r (at 8 lbs/hr emission rate)."
 

He explained that lithe model willl step forward in the future, will be 

util i zed elsewhere and it's i mp~rtant that we document very carefully 

all aspects of the model, how i~ can be utilized and how it shouldn't be 

uti 1i zed before we make fi ndi ngsl of fact based primari lyon it. II Therefore, 
! 

he proposed an alternative Findilng number 18: 

! 

I 

I 

* A list of contacts is contain~d at RT 398-400. 
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"The expected worst-case impact from the SMUDGED #1
 
power plant, utilizing an air dispersion model, is a
 
contribution no greater than 2.0 ppb H?S. The NSCAPCD
 
and LCAPCD believe there is reasonable probability
 
these model results may be an underestimate." (under­

1i ne in ori gi na1) .
 

To clarify the reservations expressed by the Lake County Air Pollution Control 

District, the Committee proposed a supplementary paragraph to the jointly­

sponsored Finding 18: 

"These estimates, made utilizing an air dispersion model,
 
do contain uncertainties such that in the view of Lake
 
County Air Pollution Control District and Northern Sonoma
 
County Air Pollution Control District, the model results
 
may be an underestimate."
 

This addition was accepted without objection by all the parties (RT 419­

420), but the Applicant re-emphasized that the uncertainty expressed was by 

the counties and not the joint sponsors (Applicant and Staff). 

b. ABATEMENT SYSTEMS AND TURBINE BYPASS 

Applicant presented two witnesses to support the jointly-sponsored 

findings, conclusions and conditions (Appendix A, Air Quality): George Domahidy 

on abatement systems and P.V. Kleinhans on turbine bypass. 

~1r. Domahidy testified that the Stretford process ,steam bypass and 

secondary H2S abatement with hydrogen peroxide will restrict emissions to 

comply with state and county law. (RT 422-434) 

Richard Kishi, Mechanical Engineer at the Commission, testified in support 

of the jointly-sponsored findings, conclusions and conditions. He agreed 

with other witnesses that restraining H2S emissions to five lbs/hr will meet 

air quality standards. 

Mr. Kleinhans testified that the purpose of the turbine bypass system is to 

allow full H2S abatement processing of bypass steam. It prevents lifting 
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I 

of the main safety valves fOll~Wing a turbine generator step load reduction 

up to and including a full loa~ rejection. Steam flow can be routed 
i 

I 

to the condenser on unit start~p and shutdown. Under cross-examination 
I 

by the LCAPCD and NSCAPCD he PJroVided specific information on the 

reliability of the abatement s stem. (RT 448-459) 
I 

i 

COMMITTE~ FINDINGS AND CONCLUSIONS 

I

The Committee accepts Nortlhern Sonoma County Air Pollution Control District1s 

Determination of comPliance,.supPlemented by the jointly-sponsored findings, 

conclusions and conditions froml Applicant and Staff to determine that the 

plant can be constructed and oPfrated in compliance with air quality standards. 

Finding l3A in the Determinatior of Compliance is noteworthy because it 

establishes the 'willingness of fhe Air Pollution Control District to remain 

flexible towards increased H2S i.misSions in the future if actual conditions 

necessitate, while imposing limrtations on operation currently thought 

necessary to preserve air qualifY' 
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3. PUBLIC HEALTH AND NOISE
 

a. PUBLIC HEALTH 

Herbert D. Entrekin, Supervisor of Meteorology at Stone &Webster, 

participated in the preparation of Section 6.0 "Public Health" in the 

Applicant's AFC and testified in support of the jointly-sponsored findings 

and conclusions in this area. At the hearing Applicant submitted a revision 

to proposed Conclusion 2c on mass balance measurements which was accepted 

without objection.* Additionally, he introduced a contract report from 

Systems Applications, Inc. on public health analyzing the effects of hydrogen 

sulfide, sulfur dioxide, particulates, ammonia, sulfates, boron, arsenic 

and mercury (the report is included in the AFC as Appendix F). 

Hydrogen sulfide (H 2S) is a component of geothermal steam identified as 

a public health hazard. Available literature records accidental 

occupational exposures causing acute systemic and subacute irritative poisoning 

at high concentrations. Irritation to mucous membranes occurs at lower 

levels of exposure. Both situations are controlled by a 10 ppm H2S exposure 

standard (8 hours) set by the California Occupational Safety and Health 

Administration (OSHA). Scant evidence is available on the health effects 

of chronic exposure to low concentrations of H2S but such condition has been 

associated with headaches and general malaise. Because of the nuisance 

impact (rotten egg odor), the California Air Resources Board (ARB) has set 

an ambient air quality standard of 0.03 ppm average over 1 hour. Recent data 

from monitoring units in The Geysers Area (February 1976 through September 1977) 

record less than 1 percent exceedance of the hourly average ambient standard. 

Sulfur Dioxide (S02) is a "regulatedpollutant"** under the Federal Clean 

*	 Revisions to previously filed proposed findings, conclusions or 
conditions that were accepted by all parties are noted throuqhout the 
text of this Decision. Appendix A incorporates such changes 
without commen t. 

**	 A pollutant identified as a potential danger to public health. 



Air Act of 1970, reflecting ePil,demiolOgical studies identifying it as a cause 
I 

of adverse health effects. Th~ ARB's 24-hour standard of 0.05 ppm 502 
emissions* is the strictest appricable limit but Geysers Area monitorings 

record no level greater than o.bl ppm. 

The ARB has set a standard of 25 ug/m3 (averaged over 24 hours) for 

sulfates. In geothermal plants sulfates are produced from the oxidation 

of 502. Because the emission r,te of 502 in The Geysers Area has been less 
I 

than 0.009 ppm it is not likelylthat sulfates will ever exceed the California 
I 

standard (see Appendix F, part ~V, AFC). 
I 

I 

Like 502, T5P matter was d~signated as a regulated pollutant under the 
I 

Clean Air Act of 1970. AlthOu9~ the acceptable level of T5P is subject to 

debate, monitored levels in The IGeYSerSArea are below the ARB's annual 

average of 60 ug/m3 and 24-hour laverage of 100 ug/m3. . 

Ammonia (NH 3) will be a majlor component of the atmospheric emissions from 

the Applicant's plant. However ,I NH 3 concentrations measured inside existing 

units are well below those demonrtrated to produce adverse health effects. 

The ammonia in the plant is dilut~d upon emission and rapidly neutralized by 

other atmospheric conditions. I 

I 

Mercury (Hg) in high dosesl causes systemic poisoning; chronic exposure 

to low levels causes neUr010giCah poisoning that may be only partially 

r~versible. Hg is predominantly present in geothermal steam at The Geysers 

as elemental mercury vapor but mrnitoring in the area atmosphere and areas 

affected by prevailing winds indirate that it presents no risk to public health. 

I

Inhalation of arsenic (As) ahd its inorganic compounds chiefly cause 

~ irritative effects. The carcino~enic potential of As is currently being 
I 

I

debated. Neither the federal not state government has established ambient 

* In the presence of oxidant or total suspended particulates (T5P). 
lli 



Part Two, Section 3, page 3 

standards. Although the American Conference of Governmental and Industrial 

Hygienists has proposed a threshold limit value of 0.05 mg/m3 for As 

trioxide (III), no impact on public health is expected because no gaseous forms 

of As have been detected after steam is condensed at The Geysers, and because 

As (III) quickly oxidizes in the atmosphere to arsenic pentoxide. 

Boron (B) is not generally considered a serious toxicant. No monitoring 

of B in the atmospheric effluent in The Geysers has been conducted but 

calculations on cooling tower exhaust indicate emissions of about 0.37 

ug/m3 (55 MW plant). The World Health Organization has suggested a 24-hour 

ambient standard of 50 ug/m3 as adequate to maintain protection of human 

hea lth. 

Radon-222 (Rn 222 ), the natural decay product of Uranium-238 (common in 

soil and rock but localized around geothermal reservoirs), escapes in non­

condensible gases. Such gas is less than 1 percent b~1 ':Jeight of geothermal 

t d R 222., s f oun d on 1y . 222seam an n 'I n trace amounts. Standards for Rn set by 

the California Department of Health Services (DOHS) (Section 30355 of Title 17 

of the California Administrative Code), are 100 pCi/l in air for a controlled area 

and 3 pCi/l in air for an uncontrolled radiation area at the point of release 

to the environment. Federal standards are set at 3 pCi/l for 222 Rn alone, and 

at 1 pCi/l for 222Rn in combination with its daughters. These standards are for 

concentrations in the air above natural background radiation. Rn 222 in steam 

supplying Geysers Units 1-11 (501 MW) has been measured at 1.43 Ci/day, an amount 

comparable to the quantity of Rn 222 released naturally from 15 square meters 

of soil surface. It is not expected that the 72 MW plant proposed by Applicant 

will have an adverse public health impact. Nevertheless, Applicant will 

* A curie is a unit of radioactivity. 1 picocurie = 10-12 curie. 

** Bi (Bismuth); Po (Plonium). 
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'1 R 222 't' ~ , '1 h d 1 d b PG& d hHnp ement a n mon1 or1 ng Pi !ogram s1m1 ar to t at eve ope yEan t e 

Ca 1i forni a Department of Hea 1th! 
! 

Servi ces for Geysers Uni t 17. Thi s program is 
! 

described in Appendi~ G of the ~FC. 
.	 ! 

Other toxic or hazardous s~bstances (anthraquinone disulfunic acid, 

Vanasol, sodium hydroxide, hydrbgen peroxide and chlorine) are discussed in 

Secti on 6, IIS afety ll, of tili s Deci ~ i on. 
I 

The FJ ES ana lys is of impact on pub1i cheal th genera lly concurs wi th the I 

i 

Applicant's identification of e~isting pollutant levels (see FJES, pages 137-138). 

It	 also assesses current data o~ the human population in the vicinity of the 

proposed site. 1977 studies by!PG&E (see IITable 18: Population Distr-ibution 
I 

in	 The Geysers Area ll on the fOl~owing page) were used as a base for demographic 
I 

information. The FJES qualifie~ 
I 

this information by noting that it does not 
i 

include seasonal residents, who may triple the local population during I 

i	 • 

summer.* CEC staff estimate tha~ 22 percent of the local population could 
i 

be	 classified as sensitive to p~llutants on the basis of age (e.g., the 
i 

very youngand the elderly). Acqording to the Lake County Air Pollution Control 

District (1980), the percentage lof pollutant-sensitive people tends to increase 
i 

from 1ate-spring to early-fall. ! 

I 

The FJES reports that no kn~wn studies describe the existing status of 
I 

public health in the vicinity o~ The Geysers and no reported cases of adverse 
I 

public health effects clearly a~tribute the cause to pollutants from 
I 

geotherma1 power plants (FJ ES, paige 138 ) . However, comp 1ai nts all egi ng such 
I 

, i 

causati on have been recei ved in !Lake County and in 1976 a survey of 142 
I 

Cobb Valley residents indicated Ithat 72 percent of the respondents disagreed 
i

that geothennal development woul!d have no odor impacts. 

*	 For information on human rec~ptor sites nearest the proposed site, see 
Section 2b "Noise" immediatel~ following and Section lOa, "Soc ioeconomics­
Land Use", in this Decision. i 
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POPl~TION DISTRIBUTION IN THE GEYSERS KGRA 

Within 7 Miles 
Age Group* of Units 5 &6 

0-5 182 
(10.5% ) 

6-17 439 
(25.3%) 

18-34 335 
(19.3%) 

35-64 586 
(33.8%) 

65+ 194 
(11.2% ) 

Total Population 1,735 

2Total Area 154 mi

Population 11.3 
density 2 
(persons/mi ) 

* JanuarJ 1977 ages 

Source: PGandE, 1978 b 

Area
 

Within 10 Miles
 
of Cobb Mountain
 

322
 
( 8.6% )
 

888
 
(23.8%)
 

) 

. 685 
(18.3% ) 

1,321 
(35.3%) 

521 
(13.9% ) 

3,737 

2
314 mi

11.9 

Within 30 Miles 
of Units 5 &6 

14,487 
( 8.8% ) 

36,342 
(22.1% ) 

34,715 
(21.1% ) 

53,999 
(32.8% ) 

25,188 
(15.3%) 

164,731 

2,827 mi2 

58.3 
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In evaluating whether the proposed project creates significant public 
, 

, 

health impacts, the FJES partia~ly prefaced its conclusions as follows: 
I 

IISince Ca~ifornia Ambien~ tir Quality Sta~dards (CAAQS) are. based 
at 'least ln part on publlC health protectlon, CEC staff belleves 
that compliance with the s.andards should result in adequate 
protection of public health 1 The absence of an ambient air standard 
to protect public health f~om a given pollutant, however, does not 
necessarily mean that the ~ollutant poses no threat to human health. 
Rather, such absence may r~flect a lack of sufficiently reliable 
data upon which to base a 1egal standard, or the considerable time 
required for the rule-maki~9 procedures to establish standards 
rather than the lack of ne~d of concern. For example, there is no 
adopted ambient air qualit~ standard for arsenic--yet arsenic 
and certain arsenic compou~ds are known toxicants and suspected
carci nogens. II (FJES, page 1140). 

I 

I 

On	 H2S, the FJES provided a tho~ough examination which is incorporated in 

Section 2,IIAir Qualityll, of this	 
I 

IDecision. On the basis of previous experience 
I 

I 

wi th exi sti n.9 pl ants, TSP, S02'	 IICO, N02, Oxi dant, Lead, Nonmethane Hydro-
I

carbons and Sulfates are not exp~cted to significantly affect public health 
I 

if	 ambient air quality standardsl are met. Results of monitoring Rn 222 at 
I 

Geysers Units 1-11 indicate thatl these emissions will ~eet applicable standards. 

For nonregulated pollutants (AlT1m~nia, Arsenic, Benzene, Boron, Mercury, 
I, 

Silica, ADA and Vanadium possibl~ impacts will be mitigated by requiring 

source and environmental monitor~ng as a condition of acceptance of 

information. From this approach! it has been concluded that ambient 
I 

concentrations of ADA and Boron	 fhould not cause adverse health impacts. 
I	 • 

There is, however, a Significantl probability that the project will 

contribute to the ambient air copcentrations of arsenic, ammonia, benzene, 
I 

mercury, silica and vanadium andlwill exceed the Multimedia Environmental 
I 

Goals (MEG) suggested ambient 90flS.* 

I 

Thomas J. Phillips, Energy tnalyst at the Commission, participated in 

the preparation of the FJES on t~e subject of Public Health impacts and 

testified at the hearing in sUPPfrt of the jointly-sponsored findings and 

,"

*	 At the Environmental Protecti~n Agency in 1977 the 1I~~ultimedia Environmental 
Goals" were developed as a first effort to establish a "procedural approach 
to evaluate and rank a large number of pollutants for the purpose of 
environmental assessment." 19 



conclusions. Additionally, he submitted testimony supporting the revision 

of Conclusion 2c. 

COMMITTEE FINDINGS AND CONCLUSIONS 

Although hydrogen sulfide is discussed more specifically in Section 2 

of this Decision, the Committee finds that the evidence submitted by Applicant 

and Staff establishes that the proposed project can be built and operated 

without significant public health impacts. The Applicant1s agreement to 

provide ambient monitoring for certain non-regulated pollutants as specified 

in Conclusion 2d corresponds to the FJES concern for assessing the public 

health impact of all potentially harmful element~ and ensures the project's 

ability to operate without creating significant environmental or public health dangers. 

b. NOISE 

Mr. Entrekin also prepared AFC Section 5.8 and testified in support of 

the jointly-sponsored conclusion and conditions.* The area in the immediate 

vicinity of the proposed site is either undeveloped chaparral and forest 

land or is devoted to geothermal development. The closest noise-sensitive 

receptor is a residence off Pine Flat Road, about 11,000 feet from the site. 

Measurements of existing noise levels to assess the potential impact of 

construction and operation were made at 8 locations (see Figures 5.8-1 and 

5.8-2 on the following pages).** A total of 18 measurements were made over a 

*	 Sound levels are usually measured and expressed in decibels (dB), with zero 
dB corresponding roughly to the threshold of human hearing. An IIA-weighted 'l 
sound level (dBA) is used that approximates the frequency response characteristics 
of the average human ear for various sound intensities. L is defined as 
lithe equivalent sound level ll and is the A-weighted sound leeel which has the 
same total energy as the actual time varying sound level experienced during 
the measurement period. L is called the day-night equivalent sound level 
and is the A-weighted equi$~lent average sound level during a 24-hour period 
with 10 dBA added to the hourly L s during the night hours (10 pm to 7 am). 
L99 is the A-weighted sound level ~aua1ed or exceeded 99 percent of the time. 

}
A~5-9 

** Lee Keilman, Supervising Engineer at SMUD, corrected the labelling of the 
figures as contained in this Decision. 
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I 

I 

peri od of four days duri ng dayl':i ght and ni ghttime hours. In addi ti on, 
I

three 24-hour measurements wer~ made at Locations 3, 5, and 6.* 
I 

The Sonoma County land within a five mile radius of the proposed site 

is designated as a primary geot~ermal resource area. Future uses in the area 
1 

would be related to the develop~ent of geothermal resources and would not include 

residential development. The L~ke County land is designated by the County 

General Plan as extensive agricrlture. Lake County is currently issuing 

building pennits for lots only rn existing subdivisions. r:o;se 

measurement 1oca ti ons were chosJn to assess impact on exi sti ng and future 

noi se-sens iti ve receptors, ass uti ng that no new homes wi 11 be bui 1t withi n 

two miles of the proposed site. I 

I 

The noise environment is t{pical of quiet rural areas. Roadside receptor 

locations are influenced by traffic noise with levels ranging from about 29 dBA 
I 

during quiet periods to more th~n 70 dBA when trucks pass.** Locations 
I 

distant from roads are primarily linfluenced by occasional aircraft flyover, 

wind in distant trees, distant jhain saws, and distant venting steam wells 

in a range from 24 dBA to 60 dB. In the more developed communities of 
i 

Anderson Springs, Whispering Pi~es and Pine Grove the noise environment away 

from major roads is dominated b~ local traffic, barking dogs and home maintenance 
i 

activities in ranges from 32 d~A to 70 dBA. 
1 

I 

•	 I 

Locati on 8 recorded the quiletest condi ti ons and was therefore used to 
I. 

eva1uate wo rst case impacts durilng the maximum noi se generati on duri ng power 
• I

plant construction and operat'o~. 
I 

I 

*	 Noise level projections at distances beyond 1,000 feet and across rough
terrain vary greatly. Varia ility is caused by atmospheric absorption, 
temperature gradients, wind speed, wind direction and the height/width of 
intervening ridges and hills. Atmospheric conditions conducive to the 
propagation of sound were in orporated when calculating both worst case 
construction and operation ndise. 

**	 For comparison, the background noise level in a movie studio used for sound pictures
is about 20 dBA; a soft whisper at a distance of 5 feet is about 30 dBA. 
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During the construction phase the loudest noise will be for site preparation. 

Construction traffic is estimated to average five heavy trucks and 65 auto- J 
mobiles/light trucks daily. Primary impact will be in the community of 

Anderson Springs, the Geysers Resort,and isolated residences along the access 

roads (see AFC Table A-3). 

The u.S. Environmental Protection Agency has declared a 55 Ldn goal for 

rural residential environments (see: IILevels of Environmental Noise Requisite to 

Protect the Publ i cHeal th and Wel fare with an Adequate r:1argin of Safety") to 

avoid interference with conversations. California has no standards applicable to 

rower plant operation or construction but the Motor Vehicle Code limits noise 

emissions of vehicles on public roads. Sonoma County applies standards on a 

case-by-case basis; in the past the standard has been 65 dBA day and 55 dBA night 

for construction activities, and 60 dBA day and 50 dBA night for operation. Sonoma 

County is considering proposed standards of 65 dBP. maximum (7 am-7 pm) and 45 dR,A, J 
maximum (7 pm-7 am) at the nearest residential use. 

During operation the major noise sources are the cooling.tower, steam 

ejector jets, transformers, the turbine and the ~enerator building with ranqes 

at source from 93 to 126 dBA. 

The worst case analysis predicts no significant imract from noise at 

1oca1 receptors: 
TABLE 5.8-6 

POTENTIAL NOISE IMPACTS OF CONTINUOUS PLANT OPERATION 

Impact 
Leg Classification Expected Community Annoyance 

30 dBA No impact None 

30-35 dBA 

35-40 dBA 

Little impact 

Some impact 

Rare expressions of dissatisfaction ar~ 
expected 

Some individual co~~ent and reaction 
J 

expected, but no group action likely 

40 dBA Gre.:it impact Strong individual comment and reaction 
expected, as well as group action 
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TABLE 5.8-7
 

ESTIMATfD WORST CASE NOISE LEVELS
 
AND MINIMPM MEASURED BACKGROUND LEVELS
 

i 

I 

Locations of Nearest 
Sensitive Receptors 

I 

! Noise Level 
During 
Construction 
(Leq ) 

Noise Level 
During 
Operation 
(Leq ) 

Minimum 
Measured 
L99 

Number Description 

Pine Grove 
near Bottle 
Rock Road 

20 dBA 10 dBA 20 dBA 

2 Hobergs overlooking 
Bottle Rock Road 

20 dBA 10 dBA 21 dBA 

3 Anderson Springs 21 dBA 10 dBA 34 dBA 

1; Whispering Pines 22 dBA 11 dBA 32 dBA 

<., 5 

6 

Socrates Mine Road 

Verdant Vales 
School, Castle 
Rock Springs 

26 dBA 

25 dBA 

17 

16 

dBA 

dBA 

38 

48* 

dBA 

dBA 

7 Mercuryville 20 dBA 10 dBA 26 dBA 

8 Pine Flat Road 27 dBA 18 dBA 24 dBA 

*Dominated by grading activitie~ at location of Unit 16 site. 
I 

I 

: 

i 

I 

Before presenting the wors~ case analysis,Applicant pointed out that 

ambient noise levels represent ~ more reliable tool for evaluating community 

noise impact because of human s~nsitivity to changes in the noise environment. 

Additionally, the spectral cont nt of noise should be considered (a descriptionI 

of the qualitative nature of th sound, depending on the amount of energy 

at a given frequency). The thr shold of audibility for broadband noise (such 

~	 as that generated by a power Pl,nt cooling tower) in an ambient noise environment 

of 25 to 30 dBA (typical of the Iquieter levels in the area) is about 30 dBA, 
I 

similar to the sound of wind bldwing through distant trees. Above 30 dBA 

25 



noise is progressively more audible and at 40 dBA noise is evident; at 45 J 
dBA a noise becomes the dominant feature of the environMent. 

The worst case analysis examines noise impacts during the construction 

(site preparation) and operation phases. During construction the maximum 

anticipated sound level at the nearest residence (location 8) is estimated to be 

an Leq of 27 dBA and at the next nearest receptor (Verdant Vales School, 

Location 6) 25 dBA. Since the minimum measured ambient noise level in the 

area is around 24 dBAJconstruction noise is expected to be barely audible. 

During the operation phase the maximum noise lev~l at Location 8 is anticipated 

to be 18 dBA and at Location 6 it is anticipated to be 16 dBA. Because of the 

distance between the plant and these receptors the spectrum of noise is 

expected to be heard as a faint rumble undistinguishable from the sound of 

wind in distant trees. Although steam venting will have a maximum Leq of 

41 dBA at Location 8,its infrequency reduces its impact to insignificance. 

Based on the measurement made 200 feet from Socrates Mine Road (Location 

5), the maximum traffic-generated noise level during construction would be 

at about the same level (or at most, 3 dBA higher) than levels which presently 

exist on Socrates Mine Road. A 3 dBA increase in environmental noise is not 

generally perceptible, and impact would be no greater than that which presently 

exists due to use of the road by power plant related traffic. 

COMMITTEE FINDINGS AND CONCLUSIONS 

Based on the uncontested evidence presented by Applicant and Staff the 

Committee finds that the proposed project can be built and operated 

in compliance with Sonoma County's proposed standards of 65 dBA maximum (from 
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7 am - 7 pm) and 45 dBA maxi (from 7 pm - 7 am) at the nearest residential 

use (Location 8). Further, Committee concludes that if the jointly-

sponsored conditions ed this project will not create any sianificant 

noise impacts. 
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4.	 GEOTECHNICAL, SEISMIC HAZARD, 
STRUCTURAL ENGINEERING AND RELIABILITY 

a.	 GEOTECHNICAL 

R.P. Kitchell, Project Manager for Stone & Webster Engineering J 
Corporation, participated in the preparation of the App1icant ' s geotechnical 

information (AFC Sections 1.3.1 and 5.5). The site is on a topographic 

knob with generally thin soil cover ranging from one foot at the knob to 

several feet on some of the side slopes. Excavation up to 40 feet from 

the top of the exi s ti ng knob w"il 1 be requi red to obta ina sound rock surface 

for foundations. Test borings were performed and the 10qs filed in 

Appendix D of the AFC. O~ta indicates that thrust faults pass under the 

site at depths greater than 400 feet (AFC 5-41); borings indicate no 

major movement along joints or fractures, confirming that no faults out­

crop at or adjacent to the site. Based on this investigation it was con­

c1uded that the site is suitable for construction of the plant. 

The FJES concurs with the geological information filed by the Applicant
 

and concludes that "geologic hazards such as liquefaction, expansive and
 

collapsible soils, tsunamis and seiches are not likely to occur within
 

the 1easeho1d."*
 

Kent S. Murray, Geologist in the Engineering Evaluation Office of the
 

Commission, prepared the FJES geotechnical section and staff analysis of the
 

AFC. He testified that he agrees with the jointly-sponsored conclusion:
 

1.	 There are no geologic conditions within the leasehold that 

would preclude or impair the siting of the proposep project
 

but noted in his filed testimony that "There are no LORS** specifically
 

governing geotechnical design or the type of geotechnical hazard analysis
 

which should be applied to non-nuclear power facilities."
 

*	 The Committee assumes that the scope of this assessment reflects Staff's
 
intent to comprehensively meet the objectives of the California Environmental
 
Quality Act (CEQA).


** Laws, Ordinances, Regulations and Standards. 
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I 

i 

I 
COMmTTEE! FI NOI NG AND CONCLUS ION 

i 

Given the lack of standardsl by which to assess the geotechnical adequacy 

of the proposed site, the commitFee can render no finding in this 
I 

area; thus, the parties I propose~ conclusion that there are no geologic 

conditions present to "preclude fr impair" the project will be accepted. 

It should be emphasized, however~ that this section also includes consideration 

of seismic hazard and structurallengineering impacts in the following pages. 

b.	 SEISMIC HAZARD I 

R.P. Kitchell .directed prep ration of a report, "Seismic Evaluation, 

111SMUDGEO No. , (AFC Appendix B) which was presented to support the proposed 

findings and conclusions. The r port examined the following regional and site-

specific seismic information: 

•	 a map of regional active and	 potentially active faults;~ 

•	 a review of historic ear hquake date; 

•	 gevelopment of recurrenc curves for faults capable of 
affecting the site; 

I 

•	 estimates of maximum credible earthquakes (MCE) and lOO-year, 
60-year and 40-year recu~rence earthquakes for selected faults; and 

•	 estimates of MCE and looiyear, 60-year and 40-year return period 
bedrock accelerations at the site for the selected faults. 

i 
The scope of the work was amende1 to reflect the seismic model suggested by
 

Staff at a workshop held October 25 and 26, 1979.
 

1.	 The plant will be locat known seismically active region, but 

the site has no indications of c ntaining active or potentially active faults.** 

Seismic effects are limited to g shaking from the San Andreas, Healdsburg-

Rodgers Creek <1I1CI ~~aacama faul tS.1 

*	 See Fiqure 5.5-4, "Regional Qu~rter:narY Fault ~~ap" J at oaop 30. 

**	 A potentially active fault is efined as one which has moved during the 
Quarternary Period (last two million years), but not during the Holocene 
Epoch (last 11 thousand years) (Hart 1977). 
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The report cauti ons that plredi cti on of earthquake magni tude and recurrence 

from historic data is partly SPfculative and open to interpretation. It 

explains that the historic record is very short and further limited by the 

implementation of seismologicall instrumentation for only the last 40 years 

(in the Clear Lake region seism!graPhS have only recently been installed). 

Thus, statistical analysis of p orly documented faults may yield meaningless 
i 

results (AFC Appendix B, page 6). 
I 

I 

·1 

Using technical assumption1'* the following information was developed: 

I CHART ONE 
I 

i 

I 

FAULT l1o-year Interval Maximum Recurrence Interval 
Earthquake Credible for MCE 

Earthquake
San Andreas 7.8 8.3 100+ years 

Healdsburg-Rodgers Creek 7.25	 6.8 85 years 

Maacama	 3.6 6.5 240,000 years 

Collayomi	 4.5 6.5 660 years 

Konocti Bay-Childers Peak 3.5	 6.4 24,000 years 

Porter Creek	 2.·3 6.7 170,000 yea rs 

Mount Jackson	 5.25 6.9 300 years 

Big Sulphur Creek	 2.9 5.6 1,500 years 

80	 km radius 7.7 ---------------­

*	 The recurrence and magnitude stimates are partly based on Figures 4-A 
through 4-1, AFC Appendix B. The 100-year interval earthquake was 
determined from the appropria e recurrence and magnitude curve for each 
fault by dividing the period f record (120 years) by 100 years. This value 
is then the ordinate correspo ding to the abscissa for the 100-year return 
period earthquake magnitude 0 the same recurrence and magnitude curve. The 
MCE was determined from the r pture length/magnitude curves derived by Mark 
(1977) by assuming that the m ximum rupture length on any fault is equal to 
one-half the total fault leng h. The recurrence interval for the MCE is then 
determined from the recurrenc and magnitude curves by dividing the period 
of record by the ordinate val e corresponding to the earthquake magnitude. 
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Recent work by D.G. Herd (1976, 1977 and 1978) not incorporated above, 

suggests that the Hayward-Lake Mountain Fault System, which includes the 

Maacama and Healdsburg-Rodgers Creek faults, is an intracontinental plate 

boundary. Such boundaries are highly seismic. Based on the mechanics of 

plate motion the Hayward-Lake Mountain system seems to be preferred for 

strain release north of Hollister, California over the San Andreas Fault. 

This view suggests a higher degree of activity for the Maacama Fault than 

indicated above. 

Chart One is regarded as having a "purely statistical" value and the report 

interprets its data in light of the regional tectonic framework, from which 

the following recurrence and magnitude estimates are presented: 

CHART TWO 

lOa-year Interval	 Recurrence Interval 
FAULT	 Earthquake MCE for r'1CE 

San Andreas	 8.25 8.3 100+ years J 
Healdsburg-Rodgers Creek 6.5	 6.8 85 years 

Maacama	 6.0 6.75 240,000 years 

Col 1ayomi	 4.5 6.5 660 years 

Konocti Bay-Childers Peak 4.0 6.4 24,000 years 

Porter Creek	 4.0 6.7 170, 000 yea rs 

Mount Jackson	 4.0 6.9 300 years 

Big Sulphur Creek	 3.0 5.6 1,500 years 

80 km radius 7.7	 -------------­

The source model proposed by the CEC Staff uses the San Andreas, Rodgers 

Creek* and Maacama faults and a "local" event occurring within a 5 km 

diameter circle centered on the production area. Suggested MCE magnitudes 

*	 Staff model assumes that the Rodgers Creek fault will act independently 
from the closely associated, but apparently less active, Healdsburg fault. 
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are 8.3, 6.5, and 6.75 respecti ely; the "local" event having a suggested 

100-year recurrence earthquake f 5.0. 

2. The major factors affetting seismic response at a site are: 

• earthquake magnitude* .j 
• distance to the causatl e fault* 

• regional topography I 

• local topography 

• soil amplification. 
I 

Assessing the effects of r gional topography to a degree relevant 

to engineering design is economically prohibitive at the current level of 

technology. The effects of loc 1 topography, according to Professor 

John Lysmer of the University 0 California at Berkeley (who has conducted a 

theoretical analysis for Cooper &Clark in the Northern California Power 

Agency Geothermal Power Plant P oject), are expected to cause less than a 

10 percent variation in maximum rock accelerations. Th~ Lysmer report** evaluates 

bedrock motion beneath the site t the CEC source model and recurrence and 

magnitude curves to produce the following estimations: 

CAUSATIVE FAULT S n Andreas Rodgers Creek Maacama Local 

MCE 8.25 6.5 6.75 5.0 

Distance to Site (km) 52 35 13 5 

Approximate Peak Horizontal 
Bedrock Acceleration at 

0.27 0.10 0.27 0.27 

Site (g) 

Approximate Peak Vertical 
Bedrock Acceleration at 

0.18 0.07 o. 18 0.18 

Site (g) 

* Discussed in section bJ, immedratelY preceding. 

** App1icant di d not revi ew 0 r corent on thi s document. 

I 

I 
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The 100-year, 50-year and 40-year return period figures are contained in 

AFC Appendix B, page 21. 

The FJES states that earthquake shaking and landslides could potentially 

damage the power plant and related facilities (FJES, pages 13-14). Earthquake 

shaking, however, is not seen as a significant risk in that structural design 

can withstand such phenomena and "staff believes it unlikely that faults 

within The Geysers steam field will produce any large damaging earthquakes 

due to either natural or induced activity during the economic life of the 

proposed facilities." (FJES, r. 14). Design criteria will ensure thatthepower 

plant will be inoperative for only one week from a peak bedrock acceleration of 

0.15g; and for one year from a peak acceleration of 0.28 g. The probability of 

peak accelerations during the 3D-year facility lifetime is about 27 and 5 

percent, respectively. (Appendix A, p. A-27) Location of the plant site on 

bedrock is considered a reasonable mitigation against landslide damage. 

Gaylon Lee, Energy Facility Siting Planner at the Commission, reviewed the 

Applicant's AFC section and data responses on seismic hazards, and prepared a staff 

position paper (attached to the Seismic Hazards section in Appendix A). As much 

of Staff's focus in this area involved the model presented at the October 25 and 

26, 1979, workshop, and such was accepted and largely incorporated in the Applicant's 

vlork, he believes that the plant will neither create nor be subject to unreasonable 

seismic hazards. At the February 5, 1981, evidentiary hearing revisions were 

made to the Seismic Hazards section (and incorporated in the section at Appendix A) 

without objection. 

COMMITTEE FINDINGS AND CONCLUSIONS 

Evidence presented has been characterized by the witnesses themselves 

as "speculative and open to interpretation," possibly producing "meaningless ...) 

results". This does not mean that an inadequate assessment of seismic 
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hazards exists; rather, it reflects--as noted in the reports and testimony 

recorded-- that such investigations are limited by the scarcity of historical 

data and the rel ative newness of technical instruments to conduct adequate 

measurements. The question add essed by the Committee is similarly superficial: 

from a viewpoint of seismic haz~rd, is the Applicant's proposed project 
I 

"too risky"? The answer, more han with other areas being examined, is necessarily 

judgmental. Based on the subs antial information presented in the AFC
 

and Staff Workshop, the Committ
 e finds that seismic hazard does not pose
 

such a threat to the proposed p oject that it should be disapproved. Further,
 

the risk of seismic disturbance is reasonable for the Applicant to bear
 

provided that the design requir ments and sloping specifications to be
 

discussed next in the "Structur 1 Engineering" section are implemented.
 

c.	 STRUCTURAL ENGINEERING 
I
 

For the Applicant, R.P. Kilchell introduced revised findings, conclusions
 

and condition~ to support a Com ittee determination that the proposed plant 

and related facilities can be cfnstructed and operated without sianificant 

adverse environ~ntal impacts it compliance with applicable standards.* 

r1r. Kitchell participated in the preparation of the AFC Section 1.3.1 

and its Appendix C: "Structural Design Criteria". The Appendix contains 

detailed information describing the Applicant's efforts to meet the 

standards and specifications of 

•	 Uniform Building Code, 1979 edition; 

•	 Occupational Safety and ealth Act, May 29, 1977; 

•	 Building Code Requiremen s for Reinforced Concrete (American
 
Concrete Institute (ACI) 318-77) Section 8.1.1, strength design;
 

* S~af!ls witness, ~aylon Lee, a so introduced some reV1Slons to the filed 
flndlngs, ~onclusl0~S a~d cond"tion$. In each case the revisions were 
accepted Wl tho~t obJectl on dl~r ng the evi denti ary heari ng on February 5, '1981,
and	 have been lncorporated wltnout comment in Appendix A. 
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•	 Specifications for Structural Concrete for Buildings (ACI-301-72); 

•	 American Institute of Steel Construction (AISC): Specification for 
the Design, Fabrication and Erection of Structural Steel for 
Buildings, November 1978; Code of Standard Practice for Steel 
Buildings and Bridges, September 1976; 

•	 American National Standards Institute (ANSI): Building Code
 
Requirements for Minimum Design Loads in Buildings and Other
 
Structures (ANSI A58.1-1972);
 

•	 American Welding Society (AWS): Structural Welding Code (AWS 01.1-79); 
Reinforcing Steel Welding Code (AWS 012.1-79); and 

•	 American Association of State Highway Officials: Standard for
 
Specifications for Highway Bridges, 12th Edition, 1977.
 

All structures will be designed with an horizontal ground acceleration value 

of 0.27 g. The turbine, turbine anchorage and turbine support pedestal 

will be designed for a peak horizontal acceleration of 0.41 g. 

According to AFC section 1.3.1,excavation from the top of the knob 

on the site will extend up to 40 feet so that all foundations of major 

structures and equipment are on a sound rock surface. Slopes at the site 

and along the access road will have a 2:1 and 1.5:1 horizontal to vertical 

ratio for fills and cuts, respectively. Foundations will be constructed of 

reinforced concrete; all structures will be steel framed. 

Staff presented two witnesses in support of the proposed findings, 

conclusions and conditions in the area of structural engineering: 

Darrel "H" Woo, an Energy Facil ity Siti ng Pl anner who has worked at the 

Commission since 1976, and Robert Thacker, a civil and structural engineer 

with the California Office of State Architect. The witnesses divided responsibility 

for sponsoring the evidence: Mr. Woo testifying in support of the reliability 

of Applicant's proposed design and Mr. Thacker joining to support all the 

ather findings. conclus~ons and conditions. Under cross-examination on 
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I 

II 

I 

Conclusions 1 and 2, Mr. Woo eX~lained that determination of "adequacy" 

necessarily assumes risk factor~ but that such are justifiable and acceptable. 

Mr. Thacker explained that from Ian engineering view the data provided 

by Sf'UD is i nadeq ua te to ana lYZ1 equi pment re1i abil i ty (RT 604). However, 

he agreed that the cooling towe~ andStretford column have adequate structural 

integrity to meet functional basis earthquakes. He emphasized that 

independent eng i neeri ng revi ew a!nd control of the proj ect duri ng the des i gn 

and construction phases will be ~UCh more important than the certification 

review of proposed criteria (RT ~08-609).* 
i 

I 

I 

cor~~lInEE [INDIN.GS AND CONCLUSIONS 

Based on the presentations trom Applicant and Staff the Committee finds 

that the proposed structural eng neering design criteria are adequate to meet 

~	 applicable law and Co~~ission-id ntified standards necessary to ensure safe 

and reliable construction and op ration. While the reservations of the Office 

of State Architect are mentioned here and preserved on the record, it is the 

Committee's understanding that t ose concerns will be addressed and monitored 

during the post-AFC phase. Apprdval with such assumption is considered proper, 
I 

especially in light of the on-going evaluation required by Conclusion 3 

and the	 specific mechanisrl devel ped to assess "substantial changes" (see 

Appendix	 A, Structural Engineeri g section, p. A-28). 

*	 In response to Thacker's conc rn Staff agreed to send a copy of the Compliance 
Monitoring Report (Appendix D, und~r separate cover) to the Office of the 
State Archi tect for revi ew an cormJent. At the ~1a rcll 18, 1981, Commi ttee 
Conference Staff reported that th~ Office of the State Architect had no 
comment on the Compliance Monitoring Report. Staff repeated its position, 
'Iregarding independent engineering !review and control during design and 
construction of this type of acililty (that it) should be delegated to 
the local agencies, \'Jho typica.lly hlave responsibility for this work, or 
to the Applicant, \~,ho has a ve~tedinterest in assuring the facility is 
designed and built consistent ith the approval criteria. 1I (Letter from 
J.	 Wazlaw to Hearing Officer, 3/17/81). 

I 

II 
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d. RELIABILITY 

Inquiry at this point focuses on whether the proposed facility will 

operate with the frequency and capacity levels stated by SMUD. 

Paul V. Kleinhans, Project Engineer with Stone &Webster Engineering 

Corporation, prepared AFC section 7 and testified in support of the jointly-

sponsored conclusions and condition (see Appendix A). The plant is designed to 

generate power at a 90 percent availability rate, with an operating capacity 

factor of 80 percent. Maximum availability and spare capacity will be planned 

where feasible. The system uses equipment with a historical record of satisfactory 

service and plant design which is similar to others in The Geysers KGRA. 

External hazards to plant reliability (seismic events, geological instabilities, 

floods, meteorological conditions and climatic extremes) are discussed in 

other sections of this decision and mitigation measures will be implemented 

to minimize their impact. 

In addition to design with built-in spare parts to maintain reliability, 

·some features are being installed to increase reliability: two 100 percent 

capacity condensate pumps, two 100 percent capacity air compressors, two 

100 percent capacfty turbine lube oil coolers, two parallel generator hydrogen 

coolers, and a circulating water piping system with a cross··tie so that both 

condenser water boxes can be fed from either circulating water pump. 

A spare turbine rotor will be on site to minimize the down-time required for 

repair. Although designed for baseload operation, the plant will also be 

capable of operating at reduced capacity. Regular inspections and preventive 

maintenance procedures are planned to minimize unscheduled interruptions. 

Darrel "H" Woo, Energy Facility Siting Planner with the Commission, reviewed 

Applicant1s plans and found them sufficient to support the proposed conclusions ~ 
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I 

and condition. He introduced S~aff's analysis of this area and pointed out 
I 

that there are no standards or regUlations requiring a particular level of 

reliability but that the Commis~ion does examine such questions in light of a 
I 

December 1979 Staff Report, "Isfues Related to the Reliability of Power Plants 

in California", which identifie~ reliability as a form of energy conservation 
I 

to reduce future need and dePlerion of resources. 

I 

COfo1MIITEE IFINDINGS AND CONCLUSIONS 

The Committee finds on the !basis of evidentiary presentations that the 

proposed project will be built ~o meet the Reliability standards recommended 

by the Commission. 
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5. WASTE MANAGEMENT 

George Domahidy, Process Engineering Supervisor at Stone &Webster, 

prepared the Applicant's AFC section on Solid Waste Management and testified in ~ 

support of the jointly-sponsored findings, conclusion and conditions (see 

Appendix A, Solid Waste Management section). 

Liquid waste was categorized in four types: 

•	 leaks, spills, floor and equipment drains, and storm runoff to
 
controlled areas;
 

•	 storm runoff from the remainder of the plant site; 

•	 sanitary treatment of plant effluent; and 

• excess condensate. 

AFC Figure 1.3-11 (included on the following page) diagrams the disposal system 

for the first three waste types. The plant will not directly discharge wastes 

to Big Sulphur Creek or its tributaries. At the cooling tower 50 to 75 percent 

of all of these wastes (including condensate) will evaporate. Excess waste 

water and condensate will be reinjected into the geothermal steam field by ~ 
Aminoil (AFC, page 5-31), the steam supplier. 

I 

The system's capacity may be exceeded up to two times annually during 

intense and heavy rainfall. However, impact should be minimal because the 

first slug of storm water collected in the system each year will contain nearly 

a11 dus t and salt depos ited duri ng the dry peri ods; excess s tqrm \'/ater 

circumventing the system should be similar to storm water runoff from nearby 

natural areas. Nevertheless, such water will be channelled to a sedimentation 

check dam system below the site before discharge to Cobb Creek. Due to these 

measures, liquid waste will not have any significant impact on water quality 

(AFC, page 5-32). 

Three sources of solid waste have been ident'ified: 

•	 solids produced by the sanitary sewage treatment plant; 
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• solids removed from the cooling tower during maintenance; and 

• sulfur produced by the Stretford system. 

These waste materials will require disposal at approved sanitary landfills; 

possibly the Applicant will sell the sulfur. Applicant and Staff filed joint 

finding number 9 for the evidentiary hearing which states: 

"At the moment, it is unclear which site or sites the Applicant
 
will use to dispose of wastes generated. Accordingly, it is
 
necessary for the Applicant to inform the commission which site(s)
 
is (are) selected for toxic '.'Jaste and construction waste disposal."
 

After the January 12, 1981, Prehearing Conference the Committee ordered Applicant 

to "clarify what alternative disposal sites, if any, will be used if SMUD 

is unable to confirm its planned contract. If the contract is confirmed, that 

information shall be reported to the Committee." In response, the Applicant 

submitted correspondence from Geothermal Inc. and the IT Corporation indicating 

that both would entertain contract negotiations. Under cross-examination by 

James Botz, Sonoma County Counsel, Applicant's witness confirmed that 

Applicant is negotiating a solid waste disposal contract. The Committee 

explained to Applicant that some concern is developing among counties in the 

Geysers area about the uncertainty of waste disposal contracts during the 

pre-operational phase of geothermal power plants and that while the tentative 

nature of contracts for prospective services is understandable, a specific 

provision to accomodate this concern might be developed in the Commission's 

Compliance Monitoring Program. 

Gaseous wastes are discussed in Section 2, Air Quality. 

The FJES evaluated the waste management techniques proposed by SMUD 

in light of observed impacts from operations by PG&E and against the regulatory 

standards developed by the California Department of Health, U.S. Environmental 

Protection Agency and the Water Quality Control Board. Drillins: "Tastes, J 
cooling tower sludge and the sulfur produced by the Stretford '~~0C~SS are 
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considered hazardous by the Cal1ifornia Department of Health Services. 

Duri ng the 32-month	 of was te 

will be produced that cannot be stored on-site without significant aesthetic, 

biological and water quality im acts (FJES, p. 81). During operation an 

unestimated amount of waste reqGiring disposal will be produced from the 

Stretford and secondary H2S abatement systems (see Section 2b Air Quality).* 

I 

The FJES notes that numerors federal, state and local laws regulate 

the safe handling of toxic wastt materials and the producer is responsible 

for disposal, even after deliVery to. the hauler. The assessment concludes 

with a description of cumulativ1 waste impacts: 

"Approximately 2,000 cubic yards of sludge (waste from water
 
processing systems at PG&E Geysers Unit 3, 4, 5, 6, and 11, and
 
waste from cooling tower b sins at Units 1-11) per month is
 
presently disposed of at a site near Middletown in Lake County.
 
This site is owned 'by Geot ermal, Inc., and is estimated to
 
have a 50-year capacity to accept wastes at the current production
 
rates.** In addition, IT orporation owns several sites which can
 
dispose of these wastes (K itikos, 1979, Simonsen, 1979; Central
 
Valley RWQCB, 1979). SMUDGED #1 's Stretford system will produce
 
approximately 350 cubic ya~ds of sludge per year, and the H,02
 
secondary abatement system may produce as much as 3.5 cyof
 
sludge peryear. The cumula~;veimpacts of geothermal wastes will
 
affect the capacity of the ~aste disposal site, but if disposed
 
properly, the adverse effec~s upon water quality and public health
 
will be mitigated. II (FJES~ p. 85).
 

~1artin Homec, Energy Facili~y Siting Planner, testified on behalf of StaOff 

; n support 0 f the proposed fi nd i gs, conc1us ion and condit ions, and exp1ai nedI 

that he participated in their pr paration as well as the development of the 

FJES section on Waste Management 

'I 

*	 Using a surface condenser andlStretford system for H2S abatement the 110 
MW PG&E Geysers Unit 17 geoth rmal plant is expected to produce approximately 
125 cubic yards of sludge ann ally (20 percent solids, 80 percent water). 
The PG&E Geysers 16 AFC estim tes eO cubic yards of sludge weekly (40 
percent solids, 60 percent wa er) from secondary abatement. 

**	 On January 23,1981, W.T. Kri ikos, Vice-President of Geothermal Inc., wrote to 
Lee Keilman of SMUD, "For a dscussion of Site Capacity at Butts Canyon, 
please refer to page 4 in YOUf enclosed copy of the report. The ~ year
capacity projected is quite conservative in that it assumes the following: 
No future land acquisition by Geothermal Inc. 
No recycling of H2S abatement Sludge or I)rilling Mud.
 
No development of upstream abttement" Eechnol ogy .11
 



COMMITTEE FINDINGS AND CONCLUSIONS
 

The Committee adopts the uncontested findings, conclusion and conditions 

(see Appendix A, Solid Waste Management Section) submitted jointly by 

the Applicant and Staff and re-emphasizes its concern in finding number 9 

that contractual arrangements for off-site waste disposal be confirmed as 

early as possible. Because the Committee realizes that requiring immediate 

arrangements may be premature;Condition number 1 is not amended. However, the 

Committee considers continued scrutiny of this issue important and orders the 

Compliance Audit Unit of the Commission to maintain periodic contact with the 

Applicant to ensure that adequate waste disposal arrangements are made before 

plant operation. 

Although the issue of cumulative waste impacts was not raised during the 

evidentiary hearing, the Committee has noted the FJES comment to encourage 

Staff to present the issue of geothermal waste disposal to the OIH proceeding 

scheduled this summer. 

Finally, the Committee concludes that the Applicant can construct and 

operate its plant, subject to the conditions specified in Appendix A, in 

a manner which avoids significant adverse environmental impacts from liquid 

and solid waste. 

J
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,. SAFETY
 

In this section the Commit~ee examined the issue of safety for plant 

personnel and the general PUbli~. 
I 

P.V. Kleinhans prepared AFt sections 1.3.10 and 6.1.10 and testified 
I 

I 

in support of the jOintlY-Sponstred conclusions and conditions (Appendix A, 

Safety section). AFC section 1~3.l0 describes the fire protection systems 
I -

designed to meet Factory Mutual pUidelines and the applicable standards of the 

National Fire Protection Associ~tion (NFPA): 
I 

1. The plant yard will ha~e hydrants, fully-equipped hoses and connections 
I 

to serve interior and exterior srstems. The hydrants will be served by buried 

pipe distribution systems takin water from the circulating water system. 

JTwo turbine fire pumps, each hav1ing 1,000 gallons per minute discharge 

capacity at 100 psig, will draw ra~er from the cooling to~er basin.to serve the 

plant; one driven by a 460v elecfrlc motor and one by a d1esel englne. 

The turbi ne bui 1di ng wi 11 pi pe preacti on-type 

sprinkler system for the areas b low the operating floor and turbine generator 

and twenty feet in every directi n. This system will also cover areas of the 
! 

hydrogen seal oil equipment, lub~ oil reservoir, coolers and transfer pumps. 

The generator will have an autom+tic CO2 purge system. The relay room will 

be protected by a Ha.l on 1301 sys tern. Portab1e CO 2 fi re ex ti ngui shers will 

be located in the control room. Interior hose stations with 75 feet ofI 

I 

neoprene lined hose and adjustab1e spray nozzles will be located throughout 

the pl ant. 
! 

The main and station servic, transformers will be protected by automatic 

deluge water spray systems. Theladministration/service building and warehouses 

have hose stations. The coolingltower fill will be of fire retardant construction. 

The support structure will be ma1e of wood. 
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2. AFC Section 6.1.10 describes handling of certain toxic or hazardous 

substances (see Section 3 of this Decision for discussions regarding Hydrogen 

Sulfide, Sulfur Dioxide, Sulfates, Total Suspended Particulates, Ammonia, 

Mercury, Arsenic, Boron, and Radon-222). The compounds used in the Stretford 

unit and the condensate treatment system are: anthraquinone disulfuric 

acid (ADA), Vanasol (Sodium ammonium polyvanadate, 38.5 percent vanadium), 

sodium hydroxide (stored as 25 percent solution), hydrogen peroxide (50 

percent) and chlorine. A separate chemical storage building or steel tanks 

next to the Stretford system will house these materials in steel drums or 

heavy duty water impervious bags. Hydrogen peroxide will be stored in aluminum 

tanks. Chlorine will be stored in an industrial high pressure storage cylinder. 

ADA and Vanasol are the most uncommon substances to be used and stored 

on site. ADA has been used rather extensively in the dyestuff industry and 

no hazard to human health due to use has been reported.* Vanadium compound dust ~ 

has been known to irritate human respiratory systems but Vanasol has been 

used in Stretford units for more than ten years without record of acute 

or chronic illness being attributed to it. While no standard for drinking 

water content of vanadium has been established, the Applicant intends to 

maintain the level below the 6.8 ug/m3 (24 hours) point suggested by an 

Environmental Protection Agency-sponsored panel of public health experts.** 

Licensed transportation companies will deliver and remove all toxic 

and hazardous materials. 

3. During the construction phase all workers will be protected by an 

Accident Prevention Program required by Cal/OSHA (Title 8, California 

Administrative Code, Section 3203). During the operational phase, personnel 

* ADA has also been used in the last ten years 
recorded hazard to humans. 

in Stretford units without 
J 

** See: Wilcox, S.L. 1973. "Presumed Safe Ambient Air Quality Levels for 
Selected Potentially Hazardous Pollutants," The Mitre Corp., Contract No. 
68-01-0428. 46 
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I, 

tra i ni ng wi 11 be augmented by d~S i gn features such as the wa ter deluge sys tems 

on	 electrical and oil equipment overload protection systems on electrical 

equipment, hot pipe and equipme t insulation, devices for the abatement of
 

noncondensible gases and pr0tec
 ive circuits in electrical installations. 
I 

I 

The FJES assessed impacts tn public health and safety _together (see 

"Health and Safety", FJES pages 1137 through 154) and the discussion treating 

public health has been discussej in section 3 of this Decision. As to 

worker health and safety the FJ S focuses on the hazards from exposure to 
I 

. toxic and potentially carcinoge ic chemical compounds associated with geothermal 

steam and H S abatement systems (e.g., HS, arrmlOnia, 222 Rn , mercury, arsenic,2	 2

boron and abatement system chemicals). Extended exposure to such material may result 

in dermatitis, acute chemical p isoning, chronic illnesses and, potentially, 

cancers.* 

The FJES highlights the inspection program conducted by the California 

Division of Safety and Health (0 SH) as a device for ensuring continued 

protection of personnel at the plant but notes that such inspections depend 

on	 worker complaints to initiate an inspection. 
! 

I 

• I 

Darrel "H" Woo, Energy Facillity Siting Planner, testified in support of
 

the proposed conclusions and con~itions in the area of Safety. In addition,
 

he filed extensive testimony reCrrding the analysis he conducted to reach his
 

position. In addition to the DO~H inspections arising from worker complaints,
 

he poi nts out that DOSH has auth'~rity to make random ins pecti ons.
 
I 

I 

COMMITTEE AND CONCLUSIONS~INDINGS 
I 

I 

I 

In light of the joint presertations from Staff and Applicant, the Committee
 

accepts the conclusions and condItions in Appendix A as sufficient to avoid
 

! 

*	 See FJES; Appendix B, evaluation of nonregu1ated pollutants, pages 251
 
through 256.
 

47 



significant impacts on worker safety. It should be noted that with 

respect to safety concerns for the general public, most of the relevant dis­

cussion is contained in the Public Health section of this Decision. 
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7. CI~IL.ENGINEERING 

The Committee examined whe~her the Applicant's plans comply with 

grading and site development sttndards. 

R.P. Kitchell particiPated/in the preparation of the Applicant's AFC 

submittal describing the plant'$ design and operation (AFC Section 1.3.1) and 
I 

testified in support of the joi~tlY-SponSored conclusion and condition. 

The proposal is based largely o~ the geotechnical information contained in 

Appendix D of the AFC. (See corittee analysis in section 4: "Geotechnical, 

Sei smi c Haza rd, Structural Engi ~eeri ng and Re1i abi 1i ty II of thi s Deci s ion) . 

Slopes at the plant site and altng the access road will be constructed with 

slope ratios of 2:1 for fills a~d 1.5:1 for cuts. All slopes will be designed 

with surface contours and under~rain$ as required to facilitate good drainage 

and inhibit erosion. I 

Marco Farro, Civil Engineet
I 

at the Commission, reviewed Applicant's civil 

engineering information, partic~pated in preparation of Staff's analysis of 
I 

this area and testified in support of the jointly-sponsored conclusion and 

condition. In his descriptive rnalYSiS, Mr. Farro stated: 

"Site development would refuire approximately 6.9 acres of level 
area and is accomplished b a cut of 180,000 cubic yards and a 
fill of 71,000 cubic yards 107,000 cubic yards would be used by 
the steam supplier for devrlopment of well pads. The area 
required and the amount of cut and fill involved are reasonable 
for (a) geothermal project

l 

in the Geysers area, and the cut and 
fill slopes are accepted ergineering design practices. 

The foundation for all majbr structures will be supported on
 
sound rock with negligible~settlement. All foundation will be
 
constructed with reinforce concrete following the requirements
 
of USC and building code r quirements for reinforced concrete
 
(ACI 318-77).
 I 

The plant site is acceSSib~\e fr ...om the west via Healdsburg-Geysers 
Road to Geysers Resort and then past Geysers 14 to the fi re road. 
From the east, access is f om Middletown via Highway 175, Socrates 
~1i ne Road, and a fi re roadron L.ake/sonoma County 1; ne. Socrates 
Mine Road and Healdsburg-G ysers Road are county maintained and 
SMUD should negotiate with Lake and Sonoma County for improvement 
and rna; ntenance cos ts. I 

! 
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The applicant has proposed a design to widen, in parts, and 
pave the above-mentioned fire road. The improvements on this road 
will facilitate the flow of construction traffic as well as 
alleviate dust problems from vehicles, decrease erosion and 
sediment transport. II (pages 3-4, Staff Analysis attached to Civil 
Engineering Section, Appendix A). 

Because improvement and maintenance of the Healdsburg-Geysers Road have been 

the subjects of negotiation between the County of Sonoma and Applicant, their 

mitigation is discussed in Section 8,ISoc ioeconomics", of this Decision. 

COMMITTEE FINDING AND CONCLUSIO~ 

Based on the evidentiary presentations of Applicant and Staff, including 

the geotechnical report (Appendix D of the AFC), the Committee finds 

that the proposed project can be built and operated in compliance with applicable 

standards, laws and ordinances governing the area of civil engineering. 
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8, SOCIOECONOMICS
 
I 

a. LAND USE AND VISUAL AESTHET~CS 
I 

Applicant and Staff testim~ny supported the jointly-sponsored conclusion 

on land use and the conclusion nd condition on visual aesthetics (RT 

665-674 and 707-708). The prop sed plant will not impact land use because 

the area is designated for geot ermal development in the General Plan and 
I 

zoni ng regu1 ati ons of Sonoma qounty. The 1oca ti on of the p1 ant, however, 
I 

will be the first in The Geyser~ Area in direct view at a distance. 

Applicant's witness testified t1at the site will be visible from Santa Rosa on 

an extremely clear day. This i1pact can be mitigated by the painting of the 
I 

facility to blend with the natu1a1 bqckground. 

CO~1MITTEE FINDINGS AND CONCLUSIONS
 

Based on Applicant and Sta
 fls evidence and the county's designation of 

the area for geothermal develop ent,the COImnittee finds that no adverse 

land use impacts will occur as a result of the construction and operation of 

the proposed power plant and related facilities. 

Concerning visual aesthetic~, the SMUDGED #l.plant will be the first 

geotherma1 facil ity in The Geyse~s Area vi si b1e from di stant 1ocati ons . 

To mitigate this impact the comm~ttee approves painting the facility to 

blend in with its natural baCkgr~und. 

b. GROWTH INDUCING IMPACTS 

1. Housing 

Applicant's witness estimat d that peak-level employment (last quarter 

of 1982) for SMUDGEO #1 will be 25 workers, which includes 85 workers already 

in the area. The 40 new workers are expected to locate equally in Sonoma and 
I 

Lake Counties. Transportation w~ll be the greatest impact and mitigation 

is proposed with a vanpool syste~ to ~ncourage workers to locate in Sonoma 

County. This system has been es~ablished with the Swinter and Walberg 
I 

Construction Company. 
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Applicant's witness agreed with the Director of the Sonoma County Housing 

Authority that Healdsburg, Geyserville and Cloverdale have very limited 

housing supplies, but estimated that the 9.6 percent vacancy rate in Sonoma 

County listed in the preliminary 1980 census figures is enough to accomodate 

the additional 20 workers. 

Under cross-examination by Sonoma County Counsel, Applicant's witness 

agreed that the Census Bureau's vacancy rate probably includes second homes* 

(RT 684). He also stated that it is difficult to believe that Sonoma County 

has a shortage of home sellers in proportion to an overabundance of buyers. 

He was not familiar with the ratio between renters and landlords in the area. 

At the February 5, 1981 hearing, Sonoma County presented the following 

proposed findings: 

1)	 Housing for both the temporary and permanent work force
 
anticipated as necessary for the construction and
 
operation of SMUDGED #1 is not available under current
 
housing conditions in Sonoma County.
 

2)	 The influx of this additional work force will compound
 
the current housing shortage in Sonoma County.
 

3)	 A reasonable mitigation measure for this condition would
 
be for SMUD to proportionally contribute financially to
 
and participate in a program designed to provide adequate
 
housing in Sonoma County for income groups such as con­

struction workers as defined by the U.S. Department of
 
Labor's published lI wage rate determinations ll
 • 

The Executive Director of the County Housing Authority testified that 

after checking records at the Housing Authority, Multiple Listing Service, 

and consultation with city officials working on vacancy and availability rates, 

Sonoma County does not have available housing for the proposed project's work 

force and such i nfl ux wi 11 compound the current shortage. (RT 754). 

* A dwelling maintained in addition to the owner1s primary residence. 
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She testified that the vacancy ~ate in Healdsburg is 3 percent for multiple 
I 

I 

units within the city limits anld approximately 2 percent in Cloverdale. 
I 

The Executi ve Di rector tes~i fi ed that the workers attra'cted to the area 

wi 11 not be able to afford curr nt hous i ng and that the App 1i cant shaul d 

therefore be requi red to provi d mi ti gati on. She conceded, however, that if 

enough time were available pros ective residents may be able to find housing 

in Sonoma County. (RT 761). 

Under cross-examination th Executive Director clarified that the lower 

vacancy rates found by the do not reflect homes being sold by their 

owners. Additionally, she stat d that she is not certain when the vacancy 

rate of 3 percent in Healdsburg Iwas measured. 

The Executive Director COU1~ not distinguish between housing shortage 

impacts due to geothermal devel~pment and problems generally reflecting 

the state1s housing market, andlacknOWledged that the problem of housing 

shortages is fairly common thrO~ghout California. (RT 779-780). 

I 

I 

The Final Joint Environmen1al Statement (FJES) released in February 

1981, notes that Sonoma County ha'iS grawn moderately (3.2 percent) since 1970, 

primarily due to spillover from the San Francisco Bay Area. Population 

growth in the g~othermal area has been more modest (Healdsburg: 2.6 percent; 

Cl overda1e: 2 percent). Because the :SMUDGEO #1 proposa1 is one of ei ght 

proposed projects* the FJES recofmends that growth inducing impacts be 

treated on a regional rather thah site-specific basis. 
i 

The FJES predicts that the ~ropased project will exacerbate the housing 

situation in Sonoma County but t~at the impact from SMUDGED #1 will not be 

I 

I

* Other proposed or approved projects are: PG&E Units 16-18, Northern California 
Power Agency Units 1 and 2, and California Department of Water Resources' 
Bottle Rock and South Geysers. 
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substantial. (FJES 168), This conclusion does not lessen Staff's identification 

of the cumulative impact (see Figure 32 on following page); rather Staff 

proposes that such effect be considered outside the scope of a site-specific 

proposal. 

COMMITTEE FINDINGS AND CONCLUSIONS 

A careful review of the record, including examination of the Final 

Joint Environmental Statement, establishes that housing is available in the 

County of Sonoma to accomodate the labor force expected to be drawn to the 

area by the proposed project. The evidence submitted by the County, while 

persuasive in showing that the housing market is shrinking and is sufficient
 

to support its proposed Finding #2, but does not support a finding of "no
 

availability" as proposed in the County's Finding #1.
 

The Committee is concerned with the need to distinguish the statewide 

housing situation from the county-specific conditions of Sonoma when assessing 

the diminishing availability of housing to workers. The path proposed by 

the FJES--reflecting local, state and federal input--is considered effective 

by the Committee: to assess and prepare mitigation of the cumu'lative impact 

on Sonoma County housing from a regional geothermal development perspective. 

As the Committee is aware of the Commission's current steps to create a 

Geysers Area Cumulative Impact Committee,* it is recommended that such 

body take into consideration the area of housing for detailed examination 

and mitigation. As a result, the County's proposed Finding #3 is not 

accepted. 

* An Order Instituting Hearings was presented by Comml_ 
February 11,1981 Business Meeting. Although th~ OIfJ 
the Commission announced its intention to estab11sr J 
cumulative environmental impacts in the KGRA and • 
mitigation measures. 
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2. Fiscal Effects 

"Appl i cant I s Statement Re S ci oeconomi c Impacts in Sonoma County" 

(Appendix C) proposes to mitigat certain impacts by direct negotiation with 

Sonoma County (the condition of oads~ expenses for emergency medical 

treatment, and cumulative impact). Because these measures were developed 

between the Applicant and Sonoma County~ the Commission staff deferred to 

the County's position to assess Jeasonableness and feasibilit~ (RT 702 and 

709)* I 

I 

(a) The Healdsburg-Geysers Road (14 miles long, running from Highway 128 

up to Geysers Resort Road) will ~e used by SMUD for construction traffic. 

J.D. Morelli, 50noma County Assi tant Director of Public Works) estimates 

that salvage and restoration cos /mile during a 10-year period will be 

$500,000.00 annually, and mainte ance/mile will be $15,000.00 annually. 
I 

Applicant has already volun eered to participate in necessary assessment 

proceedings by filing a conclusion that states: 

The Applicant shall be subj ct to special assessment proceedings 
in Sonoma and Lake Counties should either county determi ne that 
such proceedings are necessary to ensure adequate improvement 
or maintenance of roads impalcted by the construction of this 
faci 1ity. 

I 

Applicant1s attorney emphasized t!hat the above conclusion commits the 

Applicant to participate in assessment proceedings. (RT 791-792) This 

conclusionis supplemented with mitigation measures proposed in paragraph 

1.2 of Applicant's Statement: 

II If an assessment di stri ct ils cre'ated to insure adequate improvement 
or maintenance of roads impaFted by the construction of SMUDGEO #1, 

ppli~ant consolidated their jointly-sponsored*	 On February 3, 1981, Staff and 
findings and a conclusion in th area of Fiscal Effects (Appendix A). 

ewteen the Applicant and County regarding Because of the disputed nature
 
certain mitigation measures, th
 Committee's Findings and Conclusions should 
be read carefully for a~ explan tion of the approved findings, conclusions 
and conditions. 
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SMUD sha 11 be subject to speci a1 assessment proceedi ngs in Sonoma 
County initiated by that district, provided that SMUD may offset 
the payment made pursuant to paragraph 1.1 against any amount 
assessed for ooerati on and mai ntenance of the Hea.1 dsburg-Geysers
Road during construction of St1UDGEO· #1. * If some other method of 
financing the road1s improvement is created (for example, 
voluntary agreement between road users) SMUD agrees to pay its 
share, proportionate to its use, of the improvement and maintenance 
of the Healdsburg-Geysers Road. II 

App1icant ' s attorney insisted that reading this paragraph with the 

conclusion in IIFisca1 Effects ll firmly establishes SMUD's participation in 

prospecti ve assessment proceedi ngs. (RT 791) St1UD restated its pos iti on 

in	 its February 13, 1981, "Closing Statement"; 

By agreeing to paragraph 1.2, SMUD makes it quite clear
 
that it is prepared to pay its fair share, proportionate
 
to its use, of the repair and maintenance of the Hea1dsburg­

Geys.ers Road. (P.2)
 

Sonoma County seeks a condition to the AFC that will waive SMUD1s 

recourse to the Majority Protest procedures available to veto proposed 

assessments. ** (RT 794) Staff proposed that such a procedure be developed 

as	 a condition precedent to veto, to avoid requiring SMUD to forfeit a 

statutory right as a condition to certification. (RT 794) 

SMUD protests further conditions on the ground that such conditions may 

be	 forfeitures (RT 797) and may be an extra-jurisdictional reservation 

of	 Commission authority to impose additional terms on an AFC in the post­

certification process (see Applicant's IIC10sing Statement ll 
). SMUD also 

cites Streets and Highways (S&H Code Section 10311) as adequate protection 

of the county assessment plans: 

If	 the protest is against the proposed improvement and the 
legislative body finds the protest is made by owners of more 

*	 Pa(agraph 1.1 promises payment to Sonoma County of $75,889--the estimated 
l-year cost (over 10-year program), based on use, for road restoration-­
within 60 days of certification. 

**	 S&H Code Sections 2930, et. seq. 
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than one-half of the area f the land to be assessed tor the 
improvements, and protests are not withdrawn so as to reduce 
the protests to less than majority, no further proceedings 
shall be taken for a perio of one year from the decision 
of the legislative body on the hearing, unless the protests 
are overruled by an affinn tive vote of four-fifths of the 
members of the legislative body. Any person making a protest 
may withdraw the protest, n wr1ting, at any time prior to 
the conclusion of the prot st hearing. The legislative body 
may confirm, modify or cor ect the proposed assessment. 

Sonoma County repl ied by statin ' that Section 2930 of the Streets and Highway 

of a proposed assessment, notwi

in The Municipal Improvement Ac of 1913: 

division
n of.an ordinance 

Code (Majority Protest Act) aut orizes a unilateral and irreversible abandonment 

the four-fifths override provision 

th's division or law to 
are a licable, if at 

or resolution 
of intention or within the time iwhen protests may be filed 
under the provisions of an suc~ law there is a written 
rotest filed with the cle k of ithe legislative body by the owners 
as defined in the act und r"which it is proposed to proceed) 

of a majority of the front ge o~ the property fronting on the 
... improvement in those ca es wHere the cost in whole or part of 
the ... improvement is to be assessed upon the property front; ng 
on the ... improvement, or b the owners of more than one-half 
of the area of the propert to be assessed for the ... improvement 
is to be assessed upon the prop~rty within a district, and 
protests are not withdrawn so a~ to reduce the same to less 
than a majority, then the ro osed roceedin s shall be forthwith 
abandoned, and the legisla ive Qody shall not for one year 
from the fi 1i ng of that wri~ten 'protest commence or carry 
on any proceedings for the same improvement or acquisition. Any 
such protest may be withdrain by the owner making the same, in 
writing, at any time prior to the conclusion of the protest 
hearing held pursuant to the law under which it is proposed 
to proceed or any adjournment thereof. II (ernphas i s added) 

In pointing to S&H Code Section 2930, Sonoma County Counsel cited County 

of Riverside v. Whitlock, 22 Cal.App.3d 863,99 Cal.Rptr. 710, which said 

IIUnder the Majority Protest Act, upon protests by owners of the majority of 

the land area proposed to be ass ssed" the proceedings must be abandoned. II (870). 
I 

~ * Streets and Highways Code section 10000 et. seq. 
I 

I 
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The Court added a footnote to this statement, however, which provides: Where 

proceedings are conducted by a chartered city or county or chartered city and 

county, a majority protest may be overruled by four-fifths vote of the 

legislative body without regard to the nature of the improvement. (Art. XIII, 

sect. 17, Cal. Const.)* 

Article 16, Section 19 of the State Constitution provides: 

"All proceedings undertaken by ... any county ... for the construction of
 
any public improvement ... where the cost is to be paid in whole or
 
in part by special assessment ... shall be undertaken only in accordance
 
with the provisions of law governing: (e) postponement or abandonment,
 
or both, of such proceedings in whole or in part upon majority protest,
 
and particularly in accordance with such provision as contained in
 
Sections 10, 11 and 13a of the Special Assessment Investigation,
 
Li mitati on and Majority Protest Act of 1931 or any amendments,
 
codification, reenactment or restatement thereof.
 

"Notwithstanding any provisions for debt limitation or majority
 
protest as in this section provided, if, after the giving of such
 
reasonable notice by publication and posting and the holding of
 
such public hearing as the legislative body of any such chartered ~
 
county, ... , such legislative body by no less than a four-fifths vote .~
 
of all members thereof, finds and determines that the public
 
convenience and necessity require such improvements or acquisition,
 
such debt limitation and majority protest provisions shall not
 
apply. (Emphasis added)
 

"*** II 

At the March 18, 1981 Committee Conference Sonoma County Counsel pointed 

out that Sonoma County is not a chartered county. 

Staff questioned the authority of the Commission to require waiver of 
. 

a legal right as a condition to certification but suggested that the Applicant 

could be asked to return to the Commission for a hearing on the reasonableness 

of a proposed assessment before exercising the potential power of majority 

protes t. 
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II 

Applicant opposed any proc~dure whereby a binding determination on the 

reasonableness of a proposed assessment would result from a Commission hearing 

explaining: 

"In essence, we feel we're eing asked to sign a blank check right 
now to agree to whatever th y de~ide is reasonable and the 
Commission concurs, but may e SMUD doesn't think and welre not 
prepared at this point to wa 've whatever legal rights or remedies 
we may have at that time on that issue." (RT 797) 

CO~~ITTEE FINDINGS AND CONCLUSIONS 

Paragraphs 1.1,1.3, and 2 f th~ Applicant's Statement (Appendix C) 

are accepted by the Cornlittee as reasonable and feasible measures to 

partially mitigate the impacts 0 the Healdsburg-Geysers Road and fully 

mitigate the potential impact on insurance liability, and emergency medical 

services due to accidents and in uries at the proposed project. This finding 

is based on the County IS accepta ce of these proposa1s and the Staff I.S 

concurrence with the County1s de ermination that such measures will adequately 

avoid significant socioeconomic impacts. 

The di spute between the APPlli can~ and County regardi ng paragraph 1.2 

(Appendix C) is apparently based on each party seeking clarification of its 

prospective legal rights and duti1es during assessment proceedings that may 

(and probably will) be necessarYe'for the maintenance and improvement of the 

Healdsburg-Geysers Road as geoth rma1 development activity increases. 

Applicant has consistently and UniequiVOCa11Y agreed to pay a fair share of 

any future costs; Sonoma County has requested that a mechani sm be developed 

to bind SMUD to assessment proceeding~. It is also clear that Applicant refuses 

lto waive potential legal rights and is concerned that its tax exempt status 

not be handled adversely when assfssment proceedings begin. 
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To create an adjudicatory mechanism ensuring SMUD's participation in 

prospective assessment proceedings and protecting Applicant from excessive 

taxation for maintenance and improvement expenses related to Healdsburg-

Geysers Road, the Committee considered the following possibility: 

1.	 SMUD shall participate in assessment proceedings initiated 
to maintain, salvage and restore the Healdsburg-Geysers Road. 

2.	 If SMUD di sagrees wi th the assessment all ocati on proposed by 
Sonoma County, it may appeal to the Commission. 

3.	 The Commission will evaluate the assessment allocation by 
allowing SMUD an offset for amounts paid under Paragraph 1 
in the February 13, 1981, "Applicant's Statement re: 
Soci oeconomi c Impacts in Sonoma County". 

The Committee does not recommend thi s approach for two reasons. Fi rst, it 

may be procedurally awkward for all interested parties to participate in a 

Commission hearing for SMUD while the County pursues implementation of an 

assessment district with other utilities. Second, even if this awkwardness 

is overcome, it appears unclear how Commission determinations on SMUD's 

financial liability could be coordinated with nonparticipating third-party 

utilities. 

Instead, the Committee recommends approval of the procedure proposed by 

Applicant (paragraph 1.2, Appendix C). The Applicant will participate in a 

special assessment proceeding, provided that offset for previous payments 

is allowed; if a different process is used, Applicant agrees to pay a fair 

share. 

By approving this approach, and thereby establishing it (paragraph 1.2, 

Appendix) as a condition to certification, the Committee believes that 

the roads affected by project development and operation will be adequately 

fila; ntai ned. 
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The Committee will not pr determine what is a "fair amount" to assess 

SMUD for the maintenance and i provement of the Healdsburg-Geysers Road. 

In the AFC proceeding both par ies were provided an opportunity to define 

this issue through private negO~iation; the failure of those negotiations 

(and absence of Commission sta~ from those discussions during the last 

11 months), is not a proper bas~ s for the Corrrnittee to develop a new agreement.
I 

(b) The mitigation measure~ proposed by Applicant in paragraph 3 of 

its February 3, 1981, filing re ds: 

"SMUD agrees to participat in any proceeding conducted by the 
California Energy Commissi n or the Geothermal Resource Information 
Plannin Services Commissi n* to evaluate cumulative socioeconomic 
impacts at The Geysers and further agrees to participate in joint 
action to mitigate its sha e of significant cumulative socioeconomic 
impacts on a voluntary bas·s with other geothermal developers, 
provided that such other d velopers are not given a credit for 
local property taxes paid y them against any amount contributed 
to such a joint action pro ram. II 

Sonoma County emphasized that t e process of identifying and mitigating cumulative 

impacts after certification sho ld b~ a condition to the AFC. (RT 800) 

Staff expressed concern about t e language of the last phrase, beginning 

"provided that such ... ". Applicant clarified that this clause did not 

condition its agreement to participate in cumulative socioeconomic proceedings 
i

(RT 701), only the determinationl of its payment in joint action programs. 
I 

COMMITTEE INDINGS AND CONCLUSIONS 

Paragraph 3 of the Applican 's Statement (Appendix C) is to be read 

in separate parts, indicating, fOrst, that it represents an unequivocal 

I 
I 

I 
I 

* Underlining added by Applicant lat February 5, 1981, hearing. (RT 700). 
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agreement from the Applicant to "participate in any proceeding conducted 

by the California Energy Commission or GRIPS to evaluate cumulative socioeconomic 

impacts at the Geysers" and, second, a proposal to participate with other 

regional developers in mitigating cumulative socioeconomic impacts provided 

that contributions to such joint action are apportioned without discriminating 

against the Applicant because of its tax exempt status. 

The Committee accepts and approves the Applicant's agreement to participate 

in cumulative socioeconomic impact proceedings and concludes that this is 

necessary to begin an assessment of those impacts and corresponding mitigation 

measures suggested in the FJES. 

The Committee does not require or disapprove the second proposal-­

participation in a "joint program". The Committee is \'l/ithholding action because 

the joint program is prospective in nature (planning to mitigate potential ~ 

but unspecified cumulative socioeconomic impacts) and possibly inequitable 

because of the absence of participation in its planning by other potential 

parties. However, the Applicant' is encouraged to engage the participation 

of other regional developers to begin "joint programs" consistent with the 

terms of this Decision. 
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9. ULTURAL RESOURCES 

The AFC (pages 5-105 and 6) reports that Ami noi 1 (the 1easeho1der) 

obtained the services of Dr. d A. Fredrickson, Professor of Anthropology 

at Sonoma State University, to repare a study on cultural resources in the 

area of the proposed plant in N vember 1979 (included as Appendix E of the 

AFC).* The study examined four cultural resource components: paleontological, 

prehistoric, historic and conte~porary Native American. 

Although no prehistoric or historic archaeological sites were identified 

within the leasehold, Applicant IWill contact a qualified archaeologist to 

eva1uate f; nds unearthed dur; ng Iconstruct; on and recommend mit; gat; on measures 

developed in consultation with local Native Americans. 

Consultants who are descendants of and knowledgeable about the cultural 

traditions of the: Wappo, Southe n Porno, and Lake Miwok Tribes 

~	 participated in the cultural resources investigation. The leasehold is located 

almost entirely on the historical territory of the Wappo Tribe (See "Map 3" of 

the Fredrickson Study on followi g page), which was probably used for hunting, 

temporary camping and gathering, and visits to medicinal hot springs. The 

springs along Big Sulphur Creek (which became known as the "Little Geysers" 

in the 1ate-19th century) were p rti c;ul arly important to the Wappo, who 

like other Native Americans in t e region held The Geysers geothermal area 

to be sacred. Flanking the leas~hold on the east and west are important 

abori gi na1 tra i 1s that served Th~ Gey!sers regi on. The Mayacmas Ri dge trail 
I 

passes an important Lak~ Miwok s·te (CA-LAK-7ll), about 1,000 feet northeast 

of the plant site. The Sulphur reek. trail winds to the Russian River near 

Cloverdale in Southern Porno 

*	 David A. Fredrickson, "Culturpl Resoruces Survey of the Aminoil 7 West 
Geothennal Leasehold, Sonoma and Lake Counties, California," November 1979. 

I 

I 

I 
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Non-native settlement in the area began with Mexicans in the early­

nineteenth century, primarily for livestock grazing. Near the proposed site 

two unsuccessful homesteads were attempted, the last ending in 1947. Since 

the late-nineteenth century local residents have visited the "Little Geysers" 

area to bathe in the numerous fumeroles. 

The FJES concludes that construction and operation of the power plant 

and steam field will not directly impact the Little Geysers area. Currently, 

nomination of the Little Geysers site to the National Register of Historic 

Places is beins examined. Until historical status is obtained, Staff recommends 

creating a buffer zone in consultation with Native Americans and 

ethnographers. However, the FJES concl udes that the project wi 11 have no 

impact on legally recognized hisotrical resources and thus, no mitigation 

measures are required. 

COMMITTEE FINDINGS AND CONCLUSIONS 

The uncontested evidence establishes that there are no known resources 

of cultural or historical importance to be significantly affected by this 

project. The certainty of this finding reflects Staff and Applicant 

presentations, including the on-site examinations conducted with the participation 

of local Native American consultants. 

The Committee invites the Applicant to vol~ntarily create a buffer zone as 

suggested in the FJES to protect the Little Geysers area, but does not order it 

so long as the Applicant is careful to avoid de~radation of the Little Geysers area. 

Finally, the Committee concludes that the project can be developed without 

significant impact to the cultural and historical resources of the area. 
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10. ENVIRONnnn 

a. SOILS 

JR.P. Kitchell, Project Manager for Stone &Webster Engineering Corporation, 

prepared the Applicant's AFC section on soils.* He identified erosion and 

sedimentation as the most significant environmental impacts from plant 

development, but stated that both could be mitigated by specific revegetation 

procedures. Those procedures are conta-ined in the t1Wildlife ~1itigation Plan" 

(discussed in section lab) which integrates mitigation efforts that include 

soil impacts. 

The FJES evaluated proposed mitigation steps as they relate to soils and 

concluded that all significant impacts can be avoided: 

"Disturbance of topographic features, soils and vegetation resulting 
from construction of power plant facilities, well pads, access roads 
and transmission'lines could cause significant erosion problems. 
These impacts can be successfully mitigated by appropriate slope 
design and preparation during development of the proposed site and steam 
supply field. Adequate drainage facilities will be provided under 
the fill areas and on the slopes to mitigate potential erosion; exposed 
soil surfaces will be revegetated and adequately protected prior to 
seasonal rains." (FJES, p. v ). 

Marco Farro evaluated the Applicant's AFC submission on soils and partici~ated 

in the preparation of the soils section in the FJES. Lloyd Dillon, Facility 

Site Planner, filed testimony that the soil erosion rate at the proposed 

site will be greater than the Applicant expects (because the Applicant used 

the Universal Soil Loss Equation Study of agricultural lands)~ he predicts 

impact will be limited to the interim period between initiation of construction 

and the implementation of an erosion control program. Mitigation will focus 

on a limit to the steepness and height of cut and fill slopes, stockpiling 

of the topsoil for better revegetation after the construction phase, hydromulching 

to enhance rapid revegetation, diversion ditches, ditch sedimentation collection 

systems (to protect Cobb Creek and Calm Creek), and observance of a winter 

rainy season construction moratorium. 

*	 Application for Certification, Section 5.6, paqes 5-45 throuqh 5-47. 

66 



Applicant and Staff jointly sponsored the findings contained in the 

Soils section of Appendix A, from which they concluded that this project 

can be constructed without significant adverse environmental impacts and in 

compliance with applicable laws, regulations and ordinances. To ensure that 

these objectives are reached the Applicant agreed to the following conditions: 

1.	 Implement the mitigation measures described in Findings 1-4, 7 and 

9,to prevent sedimentation and accelerated erosion. 

2.	 Annually quantify the amount of sediment removed from the 

sedimentation collection and containment system and provide this 

information before October to the CEC staff* and the USGS. The 

USGS in consultation with the CEC may require alternative mitigation 

measures if those proposed are inadequate. This condition will 

be reviewed by the USGS and_ CEC after three years of plant 

operation to determine the need for its continuation. 

No additional evidence was introduced at the Evidentiary Hearing to 

dispute the findings, conclusion and conditions jointly-sponsored by the 

Applicant and Staff. 

CO~1MITTEE FINDINGS AND CONCLUSIONS 

On the basis of the unrebutted evidence presented to the Committee it 

is found that all significant soil impacts (erosion and sedimentation) have 

been identified in accordance with Title 20, California Administrative· Code 

Sections l74i and 1742. Given the discussions in the AFC, FJES, docketed 

data inquiries and responses, and testimony at the evidentiary hearing, it is 

*	 At the February 5, 1981, Evidentiary Hearing Staff explained that it has 
accepted responsibility for consulting with the North Coast Regional 
Water Quality Control Board in order to maintain current information 
as described in the FJES, page 18. 
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concluded that the jointly sponsored conditions specified in the Soils section 

of Appendix A will avoid significant adverse environmental impacts. Included 

in the Committee's evaluation of the parties' presentation in this subject area 

is the "Wildlife Mitigation Plan" discussed in section c. 

b. WATER QUALITY AND RESOURCES 

R.P. Kitchell authored the Applicant's AFC submittals on water (including 

data responses) and testified that the jointly sponsored findings, conclusions 

and conditions will avoid significant adverse environmental impacts.* His 

filed testimony locates the plant site at the apex of a northwest-southwest 

trending ridge between the Big Sulphur Creek and Cobb Creek drainages.** 

As the site will be created by leveling the top of a ridge, it is anticipated 

that the only runoff will be from precipitation and off-site drainage 

flooding will not occur. Precipitation is seasonal (80 percent during the 

months from November through March) and predominantly from general storms ~ 

of several days' duration. Runoff will be collected by a roof and yard 

drainage system routed to a site catch basin. From this basin water will 

be pumped to the cooling tower basin for reinjection or use as cooling water. 

Overflow will be routed to the sedimentation check dam system. Runoff 

systems are designed on a 100-year storm base. 

Kitchell reviewed literature developed by other companies in The Geysers 

Area (Pacific Gas and Electric, Union Oil, Aminoil) and several resource 

agencies and county planning departments. In 1975, the Department of Fish 

and Game began monitoring the Big Sulphur drainage system to measure and 

evaluate the extent of natural geothermal emissions impact on water quality. 

*	 See AFC section 5.4. 
**	 381 of the 396 acre leasehold are in Sonoma County·s Big Sulphur 

Creek drainage, a tributary to the Russian River. See FJES, pp. 37-48. 
According to L. Dillon, the Big Sulphur Creek watershed is 581 
square miles in size. 
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In October 1979, Applicant initiated a quarterly field monitoring program 

to collect background information on the chemical quality of surface waters 

near the proposed site and Aminoi1 leasehold. Sampling stations on Big 

Sulphur, Cobb, Ca1~, Hot Springs and Little Geysers Creeks were established 

as illustrated in figure 5.4-2 on the following page.* 

The entire site will be surrounded by a half-foot berm and drained to 

catch basins. Leaks from plant spills and equipment or floor drain discharge 

will be collected, treated, and with containment area runoff be pumped to the 

cooling tower basins. The Final Joint Environmental Statement concludes 

that the berm containment will avoid significant degradation of water quality. 

It also notes that while contamination of surface areas could occur as spills 

during transportation of toxic or harmful substances -(related to the H2S 

abatement systems), such dangers have a low probability and can be mitigated 

with improved safety precautions and training. 

Lloyd Dillon testified for Staff in support of the project and explained 

that he participated in the Commission staff's FJES on Water Supply, Quality, 

Resources and Hydrology. After reviewing the App1icant's AFC filings and 

data responses, it is his professional opinion that no significant adverse 

impacts on water quality and resources will occur from this proposal that are 

not reasonably ~itigated by the jointly-sponsored conditions. 

SMUD and Staff have jointly sponsored findings, conclusions and conditions 

to the Committee which their witnesses have testified are adequate to prevent 

*	 To maintain consistency with the work of R.S. LeGore, the diagram of sampling 
stations preserves the river mileage error for Big Sulphur Creek (the actual 
distance to the bridge leading to PG&E Units 1 and 2 is 14.8 river miles 
rather than 17.7; correction may be calculated by reducing river mileage
between Big Sulphur Creek sampling stations by 2.9 river miles. see: 
LeGore, R.S. 1975. liThe effects of geothermal energy utilization on steam 
biota and water quality at The Geysers, Ca1ifornia." Final Report. Parametrix, 
Inc., Environmental Services Section. Seattle, Washington. Submitted to 
Union Oil Col. 290 pages. 
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significant adverse environmental impacts (see Appendix A, "Water Qualityll 

and IlHydrology and Water Resources ll ). 

COMMITTEE FINDINGS AND CONCLUSIONS 

Based on the documentary and oral evidence presented to the Committee 

it is found that all significant water quality/resource impacts (drainage 

and supply) have been identified in accordance with Title 20, CAC Sections 

1741 and 1742. The Committee also adopts the jointly-sponsored findings, 

conclusions and conditions proposed by SMUD and Commission staff (Appendix 

A, IlWater Qua1ity ll and "Hydrology and Water Resources ll ) and concludes that 

their implementation will avoid significant adverse environmental impacts. 

It is noted that Findings 5 and 6 in the IlWater Resources" section 

identify a developing impact generic to The Geysers area. In this particular 

case the expectation that 11 acre-feet of water (Water Resources Finding 11) 

for construction during a 2~ year period will be needed is mitigated by a 

requirement (Condition 3) that usage be reported monthly to responsible 

agencies during the construction period. To account for the potential cumulative 

impact that may be developing, the Committee recommends that the subject area 

of water resources be submitted by Staff to the Commission in its Geysers­

Calistoga Cumulative Impacts Hearings expected to begin in Summer 1981. 

c. BIOLOGICAL RESOURCES 

James R. Eckert, an Ecologist with Stone &Webster, assisted in the 

preparation of SMUD's AFC section dealing with Biological Resources (AFC 

Section 5.7). His filed testimony reports that in October and November 1979 

a general biological reconnaissance was conducted and selected quantitative 

<.. studies were done on small mammals, songbirds, fish and vegetation. The 

study included a literature search. 
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During construction, the following biological impacts are expected to 

occur: 1) Vegetation--permanent loss of mixed chaparral on the 6.9 acre plant ~ 

site, the 1.8 acre adjacent fill area, and along the acc~ss 

road including its associated fill; damage to root systems from heavy 

traffic, affecting vegetation which currently helps absorb winter rainfall 

leading to increased surface runoff and erosion; deterioration of surrounding 

vegetation from paved road and plant site runoff with defoliation from 

road tars spray mist; 2) Wildlife--displacement of creatures currently 

occupying the plant site and related facilities but no extermination of any 

species; improvement of habitat for black-tailed hare, western fence lizard, 

mourning dove, California quail and possible improvement for western harvest 

mouse and California meadow mouse; 3) Aquatic Resources--alteration of habitat 

due to stream sedimentation from soil disturbance but limited impact on trout 

populations due to their distance from the plant site (see AFC page 5-63 

and 5-79); 3) Threatened, Rare, Endangered and Special Concern Species-­

minor loss of potential foraging habitat for the Peregrine Falcon (sporadically 

present in the KGRA and capable of foraging over large areas), the Golden 

Eagle (whose ability to forage over large areas reduces the significance 

of on-site habitat loss), and the Ringtail (whose presence in the leasehold 

has not been substantiated); insignificant loss of foraging habitat for 

the Cooper's Hawk, Sharp-shinned Hawk, Prairie Falcon, Purple Martin, Mountain 

Lion, and Rainbow/Steelhead Trout; and 4) Areas of Critical Concern (ACC)-­

although none are located ,on the site, three ~earby ACC (Cobb Creek, 

Calm Creek and Calm Creek Spring) could be adversely affected~ Precautions will 

be taken to avoid silt washing from the site to the Cobb Creek ACC, 235 m 

(775 ft) downslope via established drainage; construction of a retaining wall 

to stop siltation to the Calm Creek ACC; temporary siltation of the Calm 

Creek Spring due to the access road coming within a few hundred meters of the ACr. ...} 
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During operation, the following biological impacts are expected to occur: 

1) Vegetation--stress due to cooling tower drift containing Boron exhibiting 

leaf necrosis (tissue death) and chlorosis (yellowing of green plants), 

needle tip burn and banding (constriction) of conifers; emergence of old, 

decadent chaparral because of fire prevention measures; 2) Wildlife--Noise 

from cooling towers, steam venting and vehicular traffic has not been shown 

to significantly affect wildlife* but this conclusion may reflect the particular 

variations to investigating specie impact (wind speed and direction, time 

of day or season, duration of noise and ambient noise levels); 3) Aquatic 

Resources--accidental spills may cause significant impact upon aquatic 

organisms; 4) Threatened, Rare Endangered and Special Concern Species--same 

as during construction; and 5) ACC--greatest potential for adverse impact 

is from cooling tower drift ~amage to vegetation habitat. The Cobb Creek 

ACe is downslope and often downwind of the plant site rendering it the most 

vulnerable of the three ACCs. 

Mitigationmeasures for the construction and operati.on phases were developed 

through workshops during the AFC proceeding, resulting in the "Mitigation 

and Monitoring Plan" prepared as Appendix A to the jointly-sponsored findings, 

conclusions and condition? in the area of Biological Resources. When read 

with the workshop Summary Notes prepared on September 30, 1980, the measures 

constitute a program for the prevention of significant environmental impacts. 

The FJES documents a site visit on June 16-18, 1980, during which the Appli­

cant conducted surveys. Mitigation measures to avoid significant environmental 

impacts on biological resources were discussed as follows: 1) Vegetcition-­

* See: AFC, page 5-82. 
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no rare or endangered plant species are on the leasehold. SMUD's cooling 

tower will operate with a draft elimination specification (see Section 2) 

Air Quality) of .001 percent of the 125,000 gallon per minute circulating 

water mass, a lower rate than existing geothermal units. Those impacts identified 

in the AFC can be mitigated by implementing the revegetation program and 

restricting vehicle access pursuant to the "Wildlife Mitigation Plan"; 

2) Wi1d1ife--although legally protected species may be present in or near the 

plant site, no mitigation measures are deemed necessary: the American peregrine 

falcon's closest eyrie is 10 miles northwest, the golden eagle has been 

sighted in the vicinity of Cobb Mountain but no active nests have been found 

in the Geysers-Calistoga KGRA, and the foraging activities of the ringtai1 

will be displaced by the limited intrusion for the plant site and related 

facillties (less than 10 acres). A recreationa11y valuable species, the 

black-tailed deer will be reduced in population (it is estimated that this 

species has a population density in the area as high as 0.4 to 0.7 per acre). 

Several species of special concern may be in the KGRA, of which only the purple 

martin has been observed breeding. Disturbance by human activity may decrease 

these species' use ·of the area but such impact is not considered significant; 

3) Areas of Critical Concern--a1though no ACCs are located on the leasehold, 

impacts on nearby ACCs has been studied. Birdsong Meadow is particularly 

critical because it was designated in Pacific Gas and E1ectric ' s Geysers Unit 

18 project to compensate for the degradation of Oatgrass Meadow. 

The FJES recommends approval of the App1icant ' s proposal, provided that 

SMUD fulfills the measures specified in its AFC (pages 5-85 through 5-89) 

and the September 3, 1980, "Mitiqation and Monitorinq Plan" and also implements 

the shrub planting and snag work (FJES, page 34) proposed by the 

Department of Fish and Game. The study of this project by the FJES reflects 
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~	 CEC staff consultation with the California Department of Fish and Game, 

Uni ted States Fi sh and Wi 1dl ife Servi ce, Bureau of Land ~1anagement, and United 

States Geological Survey. 

COMMITTEE FI NDINGS AND CONCLUSIONS 

Based on the evidence submitted by Applicant and Staff, the Committee 

accepts as its own the proposed findings in the area of Biological Resources 

and determines that the material presented adequately identifies the expected 

environmental impacts in accordance with Title 20, C~C Sections 1741 and 1742. 

The Committee also concludes, after consideration of the FJES in addition to 

the evidentiary presentation of Staff and Applicant, that the proposed project 

can be built without significant, adverse environmental impacts. This conclusion 

is based on the Committee's acceptance of the Applicant's committment to 

fulfilling the conditions specified in the Biological Resources Section of 

Appendix A as well as any separate conditions identified in the "Mitigation 

and Monitoring Plan" and the Application for Certification, Section 5.7. 
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11. NEED AN D FINAN CING
 

a. NEED 

Section II, Appendix C, California Administrative Code, requires an 

applicant to present evidence that the proposed project conforms to lithe 

level of statewide and service area electrical demand adopted by the commission 

pursuant to Section 25309 of the Public Resources Code. II Part Dpermits 

the applicant to demonstrate need by reference to the most recent Biennial 

Report. 

Although SMUD filed its AFC before publication of the 1981 Biennial Report, 

its submittal is still responsive because the demand forecast of geothermal 

power assessed at page 50 of the 1979 Biennial Report has been exactly 

preserved at page 374 of the 1981 edition: 

"We will continue to certify the maximum number of geothermal sites 
and facilities that demonstrate reasonably mitigab1e environmental 
impacts and that meet existing air and water quality standards. Any 
facility thatmeets these criteria will be deemed needed. II 

The Commission explained its continued preferential treatment in the latest 

report, at page 374: 

"Although the full available potential for geothermal, renewable 
energy resources, interuti1ity connections, and cogeneration 
could exceed the 1992 need for new electricity supplies specified 
by the Commission, it is extremely unlikely that enough projects 
can be developed and proposed within the next two-year regulatory 
period to realize this potential. 1I 

Accordingly, the focus of this proposed Final Decision has been on identifying 

potential environmental impacts and reasonable mitigation measures to ensure 

that this project can go forward without causing significant adverse effects. 

b. FI NANC I NG 

Part III, Appendix C, California Administrative Code, identifies 

fi sca l factors to be addressed by an P,pp1 i cant: 

•	 Financial requirements for construction and operation, with a 
table summarizing capital requirements and operating expenses. 
Bases for assumed escalation rates and costs of capital, fuel 
or other principal components must be included. 
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•	 A summary of the cost of the installed generating capacity 
($/kw) and the cost of supplying energy at the busbar (¢/kwh). 

•	 An explanation of cost allocation when multiple plant transmission 
line facilities are used. 

•	 A discussion of the estimated impact of the proposed facilities 
on customer rates during construction and operation. 

•	 Any other information necessary to secure a certificate of public
convenience and necessity from the Public Utl1ities Commission. 

Lee R. Keilman, SMUD Supervising Mechanical Engineer, prepared section 

3.0 ("Financial Impacts") of the App1icant·s AFC and testified at the 

Evidentiary Hearing. Total 1983 on-line cost of the project (steam supply, 

capital recovery, operation and maintenance, renewable and replacement, and 

power interchange) will be 46 mil1s/kWhr. Using a 1978 base, SMUD estimates 

that the $54 million capital cost of SMUDGED #1 will add to its $817 million 

plants in service capital cost by 7 percent, and provide 385,OOO~OOO KWhr 

~	 (5 percent) to its total annual energy mix (hydro, and nuclear generation, 

and purchased power constituting the total). SMUD predicts that this project 

will have a small impact on its electrical rate structure, and then only to 

the degree by which future time of day and seasonal rate differentials are 

based on marginal costs. 

Ezra Amir,	 Senior Program Specialist at the Commission, introduced an 

analysis of this project's financial ~mpacts which he prepared for the 

Final Joint Environmental Statement. He pointed out in his filed testimony that 

the Applicant and Staff varied in their cost estimates but that the expected 

cost for the life of the plant is 7.7 - 8.0¢ per KWh of energy generation (using 

both parties· figures respectively). Amir stated that the generated cost of 

geothermal	 electricity will be less than the 9.6¢ per KWh leve1ized cost for 

new coal plant generation during the same time period from 1983 through 2010, 

but more than the 6.6¢ per KWh SMUD systemwide cost of generating e1ecticity. 
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COMMITTEE FINDINGS AND CONCLUSIONS
 

Based on the Commission's designation of geothermal steam as a preferred 

resource and the previous determinations in this Decision that the Applicant's 

project can be constructed and operated without significant environmental 

impacts, the Committee finds that the SMUDGEO #1 geothermal power plant is 

needed in accordance with Section 25309 of the Public Resources Code. It 

is also found that the proposal will add about 7 percent to Applicant's 

in service capital cost and have only a small impact on its electrical rate 

structure. 
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APPENDIX A
 

APPLICANT-STAFF FINDINGS,
 
CONCLUSIONS AND CONDITIONS
 



1. TRANSMISSION LINES 

a. TRANSMISSION LINE ENGINEERING 

Conc 1us ions 

1. The proposed transmission facilities are consistent with standard 

engineering practices. 

2. Alternative C is the preferred route for the transnlission line because 

it is more economical and will result in less line losses. 

Conditions 

1. The Applicant shall use its proposed methods in constructing the 

proposed transmission facilities. 

2. The Applicant shall use Alternative C as the route for the .transmission 

~ tap line. 

b. TRANSMISSION LINE SAFETY AND NUISANCE 

Conclusion 

1. If the Applicant meets the conditions below, the proposed transmission 

line will comply with applicable laws, standards and criteria and will not 

pose a significant safety hazard or be a significant nuisance to the public. 

2. The Applicant shall comply with the laws, standards and ordinances 

listed on page 8-9 of the AFC. In addition, the Applicant shall comply with 

Cal ifornia Publ ic Resources Code sections 4292 through 4296; Titl e 8, 

California Administrative Code sections 2940 et seq. and 2950 et seq.; and 

Subchapters 4 and 7, Title 8, California Administrative Code, and Federal 

Aviation and Administration Part 77.13. 
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3. All fences shall be grounded following the SMUD grounding criteria 

for fences. 

4. The Applicant shall investigate complaints received regarding induced 

current from vehicles, large metallic roofs, fences, gutters or other such 

objects. If the complajnts are valid, the Applicant shall correct the problem 

if the object is located outside the right-of-way or if the object is within 

the right-of-way but existed prior to right-of-way acquisition. For those 

objects within the right-of-way but installed after acquisition, the Applicant 

shall notify the owner that the object should be grounded and it will be 

the responsibility of the owner to do so. Prior to signing the right-of-way 

agreement, the Applicant shall advise the owner of potential grounding 

responsibilities. 

5. If a Radio Interference Complaint is received, the Applicant shall 

locate and take all reasonable steps to correct, on a case-by-case basis, ~ 

all Radio Interference caused by the SMUDGED transmission facilities including, 

if necessary, the modification of receivers and/or installation of antennae. 
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2.AIR QUALITY/SYSTEMS ENGINEERING 

Findings 

Compliance with Air Quality Law 

1. The SMUDGED #1 powe~ plant is proposed to be located 

in the Northern Sonoma County Air Pollution Control District 

(NSCAPCD). The following laws are applicable to the SMUDGEO #1 

power plant: 

a.	 Clean Air Act and implementing regulations; 

b.	 California Health and Safety Code and implementing 

regulations; and 

c.	 Northern Sonoma County Air Pollution Control 

District Rules: 

(1 )	 400 (a) 

( 2)	 410 (a) 

(3 )	 420(d) 

(4 )	 430 

(5 )	 455 (a) and (b) 

(6 )	 220 and 230 (New Source Review) 

( 7)	 540 (upset/breakdown) 

2. SMUDGED #:1 will be required to obtain a federal PSD 

permit. EPA has estimated that this permit should be granted 

by April 1, 1981. 

3. A general emissions limitation contained in NSCAPGP's 

Ruel 400(a) prohibits the discharge of quantities of air contam­

inants or other material which cause injury, detriment, nuisance, 

or annoyance to any considerable number of persons or to the 
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public, or which endanger the comfort, repose, health, or safety of any 

such persons or the public, or which cause or have a natural tendency to cause 

injury or damage to business or property (Health and Safety Code section 41700). 

4. Complaints from the Anderson Springs-Cobb area as a result of H2S 

air pollution continue. However, the LCAPCD and NSCAPCD specifically regulate 

HZS emissions to attain and maintain the CAAQS for H2S. Frequency of violation 

of the H2S standard in the Anderson Springs-Cobb area have been markedly 

reduced during the past one to two years. Compliance with the H2S standard 

and DOC Conditions of the NSCAPCD are expected to ensure compliance with 

Rule 400(a). 

5. NSCAPCD Rule 410(a) prohibits any discharges for more than 3 minutes 

per hour which are as dark as the No. 2 shade on the Ringelmann Chart or 

fortY(40) percent opacity. Past experience with other geothermal plants 

has indicated that none of the emissions from SMUDGEO #1 (with the exception 

of those from the ejector vacuum pump equipment) are expected to be dark or 

opaque enough to violate these standards. Although the Applicant has proposed 

an ejector vacuum pump system not currently in use at other plants in the 

Geysers, it has committed to design and operating the pump system to meet 

Rule 410(a). 

6. NSCAPCD Rule 420(d) limits SMUDGEO #1 emissions of particulate matter 

to whichever is the lesser of: 

a. 0.2 grains per standard cubic foot of gas, or 

b. 40 pounds per hour. 

7. The plant's total particulate emissions, including the contribution 

of possible secondary H2S condensate treatment, will be approximately 3.4 lbs/hr. 

This emission rate includes 0.8 lbs/hr from the main cooling towers and 2.6 lbs/hr 

from the Stretford cooling tower. TSP emissions during power plant outages are 

not expected to exceed those resulting from normal plant operation. 
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8. NSCAPCD Rule 430 disallows the handling, transporting, 

or open storage of materials to result in "unnecessary amounts" 

of fugitive dust. The SMUDGEO #1 plant's materials will be 

handled, transported, and stored in a manner to avoid unnecessary 

fugitive dust emissions. During construction SMUD will treat 

the unpaved, well-traveled roads as oftern as necessary to comply 

with Rule 430. 

9. NSCAPCD Rule 455(a) limits sulfur compounds emitted 

from any geothermal operation to less than 1000 parts per million 

(ppm), calculated as sulfur dioxide (S02). 

10. The SMUDGEO #1 plant is expected to comply with NSCAPCD 

Ruel 455(a). 

11. NSCAPCD Rule 455(b) limits H2S emissions from a geothermal 

power plant commencing operation after January I, 198~ to not 

more than 100 grams/GMWH. H2S emissions from all geothermal 

power commencing operation after January 1985 will be limited 

to 50 gr/GMWH. The 50 gr/GMWH emission limitation will be pro­

mulgated by the NSCAPCO after proper notice and public hearing. 

12. The Applicant has agreed to operate the SMUDGEO #1 

power	 plant at an H2S emission rate not to exceed 31 gr/GMWH 

(5 lbs/hr), unless ambient monitoring, as specified in section l3(a) of the 

NSCAPCD Final Determination of Compliance, indicates that H2S concentrations 

are below acceptable levels, in which case the H2S emission rate will be revised 

to 8 lbs/hr. The location(s) for a maximum of three monitoring station(s) 

will be jointly determined by the Applicant and NSCAPCD; and the ambient level 

of H2S triggering the 8 lbs/hr emission rate is specified in the Final 

Determination of Compliance. 
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13. Emission rates of H S during unit outage conditions,2

provided abatement systems outages are not the cause of unit 

trip, would be approximately equal to or less than normal plant 

emissions. 

14. NSCAPCD New Source Review Rule 220 requires that the 

APCO perform an air quality analysis for power plants proposed 

to be constructed in the District and for which an Nor or AFC 

has been accepted by the Energy Commission. Under Rule 230, 

the APCO must deny an authority to construct for such a source 

if the APeo determines that emissions from the source will 

1) violate any applicable emission limitation, 2) cause a signi­

ficant deterioration of existing air quality, or 3) "prevent 

the attainment, interfere with the maintenance, or .cause a 

violation of any state or national ambient air quality standard"; 

or 4) interfere with any State Implementation Plan control 

strategy. 

Rule 230 also provides that the APeo may conditionally 

approve a geothermal source if it is in violation of condition (3) 

above, if it uses Best Available Control Te~hnology (BACT) on 

the contaminant-emitting equipment for any pollutants for which 

there is a state or national ambient air quality standards. The ARB 

has set an ambient standard for H S.2

15. It is not expected that emissions of any pollutant 

from SMUDGEO #1 will violate any applicable emission lL~itation, 

cause a significant deterioration of existing air quality, or 

interfere with any State Implementation Plan control strategy. 
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In addition, it is not expected that emissions of TSP, nonmethane 

He or S02 will prevent the attainment, interfere with the main­

tenance, or cause a violation of any ambient air quality standards 

for these pollutants. 

16. To determine whether the proposed project's H2S emissions 

will prevent the attainment, interfere with the maintenance, or 

.cause	 a violation of the state H2S ambient air quality standard, 

Systems Applications Incorporated (SAl), assessed air quality 

impacts at nearby receptor areas based on the 8 lbs/hr (H2S) 

emission rate initially proposed. This impact assessment used 

tracer tests and computer modeling. 

17. NSCAPCD, SMUD, ARB, and CEC staff agreed that the 

meteorological conditions which would produce the worst-case 

impact from the SMUDGEO #1 power plant are limited mixing 

conditions. 

18. A reasonable estimate of worst-case impacts from SMUDGED #1 
power plant emissions is a contribution no greater than 2.0 ppb H S at 
the sensitive receptor areas (at 8 lbs/hr emission rate). These ~stimates, 
utilizing an air dispersion model, do contain uncertainties such that in 
the view of Lake County Air Pollution Control District and Northern 
Sonoma County Air Pollution Control District, the model results may be 
an underestimate. 

19. In order to evaluate whether the SMUDGEO #1 facility 

will interfere with the maintenance or prevent t~e attainment 

of the H2S ambient standard, the SMUDGEO #1 contribution must 

be added to the expected ambient H2S level when the facility 

comes on line in 1984. The SAl Hybrid Model projected the H2S 

~ubient air quality in 1984 using worst case meteorology and the 

expected emissions rates from units operated by PG&E, DWR, and 

NCPA. ~The projected ambient H2S from the sources was just over 

24 ppb at the sensitive receptor areas. 
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20. The ARB, which sets and enforces state ambient air 

quality standards, has determined that ambient concentrations 

of H2S which equal or exceed 25 ppb constitute violations. 

21. In view of the uncertainty of the accuracy precision 

of model predictions, the projected worst case background ambient 

of approximately 24 ppb H2S is sufficiently close to a violation 

to indicate a likelihood that a violation will occur. When 

SMUDGEO #1 becomes operational in 1984, and the facility's 

impact is added to predicted background, it is reasonably likely 

that a violation will occur. 

22. NSCAPCD Rule"230 allows a source such as S~IDDGEO #1, 

\vhich will prevent the attainment of the H2S standard, to be 

permitted if it employs BACT. The ARB and the NSCAPCD have J 
determined that Best Available Control Technology (BACT) for 

geothermal plant H2S emissions is five (5) lbs per hour. 

23. Based upon the uncertainties of the ambient background 

H-S levels, the NSCAPCO issued a conditional Determination of 
~ 

Compliance which requires that SMUDGED *1 meet the 5 Ibs/hr 

BACT emission rate for H2S unless a~bient monitoring, during 

1981-1983, indicated that H2S concentrations are belo~v acceptable 

levels, in which case the H2S emission rate will be revised to 

8 Ibs/hr. The location(s) for the monitoring station(s) and 

the ambient level of H2S triggering the 8 Ibs/hr emission rate 

are specified in the Final Determination of Compliance. 

24. Approximately 85% of the 1984 predicted b~ckground 

H2S concentrations at the receptor areas are due to contributio~s ~ 

from existing units. Clrrrent emissions from existing units 
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range from 2180 gr/GMWH (from the oldest units) to 36 gr/GMWH 

(from the~~t units) as compared to the SMUDGEO #1 emission 

rate of 31 gr/GMWH (5 Ibs/hr). Existing units are not expected 

to be in compliance with their 200 gr/GMWH requirement until 

1984-1986. Early control of the existing units would be effective 

to ensure compliance with the state AAQS for H2S and to allow 

for maximum geothermal development of the area. 

Abatement Systems 

25. The Applicant has proposed to use three H2S abatement 

systems to control H2S to the required levels. These systems 

are the Stretford process (including surface condenser), the 

secondary condensate treatment system and a turbine bypass 

system. 

26. The expected H2S abatement efficiency of the Stretford 

unit is 99%+ of the H2S in the noncondensible gas flow. The 

partitioning efficiency of H2$ into the noncondensible gas flow 

in the surface condenser at PG&E Unit 15 has been 67%. Since 

the partitioning efficiency is reasonably likely to be on the 

order of 67%, a secondary condensate treatment system will be 

required to meet H2S emission rates of 5 or 8 Ibs/hr. 

27. The Applicant has agreed to provide a secondary 

condensate treatment system. The Applicant is investigating 

three systems: 1) Hydrogen Peroxide (with or without catalyst); 

2) stripping with inert gas, and 3) condensate pH control with 

carbon dioxide (ammonia fixation). 
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28. The Applicant has committed to using the hydrogen 

peroxide process but is investigating ~he inert gas stripping 

and ammonia fixation ·techniques.. If the resul ts of the testing 

of these alternative processes show one to be economically and 

technically superior to the hydrogen peroxide system, the 

Applicant may change its design, after obtaining approval from 

the NSCAPCD and the Commission. 

29. The function of the proposed turbine bypass system is 

to allow the by-passing of steam around the turbine. This 

provides treatment of the steam by the H S abatement systems
2

installed downstream of the turbine during scheduled and emergency 

shu~downs, or startup conditions. 

30. The turbine bypass system is presently in the prelimi~ary 

design st~ge. Such a system has never been used before on a ~ 
geothermal power plant, although it has been used successfully 

on other power-generating facilities. 

31. It is not expected that the use of the steam bypass 

system \vill affect normal power plant operation or partitioning 

of condensibles and noncondensibles within the turbine condenser. 

32'. Although act.ual abatement efficiencies for the syste.~s 

identified in finding 25 are not established, it appears that 

,the proposed abatement systems could operate to achieve H S
2

emissions of no more than SIbs/hr. 
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I 

I 

IConclusion I 

1. If the APPlican1 implements the measures specified 

above and complies with ~e Conditions below, it is likely 

that: I 

a.	 The abatemenr systems will perform effectively; and 

b.	 The plant will conform to all applicable air 

quali ty laws I. 
I 

Conditions 
I 

I.	 Abatement Systems oest..2!. 

A.	 Definitions. I, 

1. Review. Review rhall mean a 30-day period during which 

the control agency(s) (NSiAPCD, ARB, CEC, and USGS) shall assess 

and inform the Applicant ~f any apparent deficiencies. NSCAPCO
 

shall notify SMUD and parJicipating control agencies of any
 

unacceptable items 30 daY1 after receipt of information. The 

control agencies shall no1ify the NSCAPCD of any discrepancies 

they have found. If no n~tification is given, the Applicant 

shall pr~ceed on its projJct schedule. If notified of an 
I 

apparent deficiency, the ~pplicant shall inform the agency(s) 
I	 . 

of its intentions to provi]de addi tional information or modifi­

. cations to correct the defliciency wi thin 30 days. A projected 
I 

schedule for this informatlion shall also be provided. 

2.	 Desi n Informatio. This information shall contain 

the	 equivalent level of·de~ail as the Stretford system flow 

L diagram (AFC Figure 4.3-15 1' attached) submitted by PG&E in 

I 
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Geysers unit 18 AFC or as otherwise deemed appropriate by NSCAPCD. ~ 

This information shall also consist of a tabulation of associated 

equipment (e.g., pumps, blowers, tanks, alarms, etc.) and a 

list indicating numbers of components and capacities. This 

information may be based upon final bid specifications. 

3. Sixty (60) days before release for fabrication. This 

shall mean 60 days before the manufacture of specific equipment 

hardware is ordered.- If design information is not provided by 

this time, the Applicant shall have proceeded at its own risk. 

B. Conditions. 

1. The Applicant shall provide the Commission Staff (through 

the Compliance Audit Manager - CAM), and NSCAPCD, for their 

review, design information on the following: 

a. Stretford system, 

b. Turbine by-pass, 

c. Condensate Treat~ent, 

d. Condenser/~parger system, and 

e. Solids removal system ( if required). 

This information will be provided when it becomes available, 

but no later than 60 days before manufacture of equipment is 

ordered. 

2. If the Applicant proposes a secondary treatment system 

other than the hydrogen peroxide system, the Applicant shall 

submit information to NSCAPCD and CEC demonstrating that the 

system can achieve H2S emissions of no more than 5 Ibs/hr. 
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II. b-10NITORING AND COMPLI CE 

A. Conditions I 

1. The Applicant shail as a minimum undertake the following 

monitoring and compliance Jrograms. Specific details on testing 

procedures, monitoring equtpment specifica~ions, monitoring program 

duration, and reporting pr1cedures shall be established in the 

Final Monitoring and comPltance Report .on the SMUDGEO #1 project. 

As described in Conditions 2-6, the Applicant shall submit a 

monitoring program at least 60 days prior to start up of the 

SMUDGEO #1 facility to NSCrpCD and the C~. Continuous H2 S 

and total volume flow rate, measuring methods will ?e considered. 

NSCAPCD will advise the ~ and CAM on the acceptability of the 

programs . I • 

~ 2. The Applicant shatl develop and implement a program 

to "measure at least quart'e11Y inlet steam constituents. 

3. The Applicant shafl develop and implement a program to 

measure H2S in the noncond~nsible gas flow upstream of the 

Stretford unit and in the rff-gaS vents of the Stretford unit to 

the cooling tower. I 

I 

4. The Applicant shatl develop and implement a program to 

measure HZS concentrations! and liquid flowrate of the condensate 
I 

H2S concentrations downstrtam of the secondary condensate treat­

ment system prior to· its rflease.to cooling tower circulating 

wat.er. The Applicant Shal~ al$o provide a measuring point up­

stream of the treatment pOfnt, although only one monitoring 

device shall be required. I 

I 
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5. The Applicant and NSCAPCD shall develop and implement 

a program to monitor ambient H S and TSP concentrations and/or2

other pollutants prior to and during operation of the SMUDGEO # 1 

facility at locations and for a duration to be mutually agreed 

upon. The Applicant shall submit the moni~oring plan to CAM for 

approval at least 120 days prior to start up of the program. 

6. The Applicant shall develop and imple~ent a program to 

monitor the H2S abatement system's performance. Results of this 

monitoring program shall be submitted to NSCAPCD and CAM as follows: 

a. The Appl~cant shall provide a compliance report on 

the results of the monitoring program within 100 days 

after the facility has been declared operational. The 

monitoring activity is to cover a minimum period of 75 

days after the time the facility has been declared oper­

ational. The report shall contain data obtained during 

the 75 day monitoring period. A minimum of 30 days of 

data (~ot necessaiily consecutive days) at 90-110% 

rated power generation shall be required (a compliance 

report shall be issued by the Applicant--in any case 

within 100 days after the facility has been declared 

operational). The report shall contain as a minL~um 

H S concentrations in the off-gas and condensate,2

power generation rates, abatement systems' settings at 

time of tests, a description of the abatement system's 

failures, if any, and data obtained in Ita~s 2, 3, 4, 

and 5 above. 
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b. If, during th~ first 75 days of monitoring described 

in Item a, 90-110~ rated power has not been achieved for 

a minimum total e4ual to 30 days, monitoring shall con-
I 

tinue and a secon1 report is to be submitted within 25 

days of obtaining 130 total days at 90-110% rate power. 

The second report shall include a summary statement of 

why 90% rated pow~r was not being achieved, and a 

. description of an{ corrective action taken. 

c. Upon review 04 the information in Items{s) a and b. 

the Air POllution/control Officer of the NSCAPCD shall 

within 30 days pr,sent to the Applicant and CAM findings 

on conformity of fir quality standard{s) • 

d. If the APCO ftnds that the facility has not met
 

applicable emissiJns limitations, the Applicant shall
 

.1 . "h dprepare and subm~f ~ts response to t e CAM an NSCAPCD. 

The response shalt be submitted within 30 days after 

the submittal of the report{s) showing noncompliance. 

The response shal include a description of the mitigation 

measures or additional· control{s) to be applied to the 

facility or other! actions taken to meet the emission 

limitations. The/report will also describe a schedule 

for implementatiop of these measures. 

e. Upon review of the information in Item d, the CAM 

and NSCAPCD shalll 
I 

jointly determine whether actions
 

proposed by the AFPlicant will comply with emission
 

limi tations~; 
i 
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f. After the implementation of the approved mitigation 

measures the Applicant shall conduct monitoring programs 

described in Items a and b. The NSCAPCD shall perform 

the actions described in Item c. 

7. After obtaining a finding of conformance described in 

Item 6.c, the Applicant shall continue to monitor the H S emissions2

from the power plant and report on the status of compliance as 

required by NSCAPCD, but not less than on a quarterly basis. 

In case of noncompliance, actions identified in Items 6.d, 6.e, 

and 6.f, will be required to return to a'condition of compliance. 
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3. SMtJI:GEO #1 

FINDINGS - HEALTH 

1.	 The SMUtGEO project will emit and increase -existing ambient air concen­

trations of hydrogen sulfide, radon-222, anmonia, total suspended 

particulates, mercury, arsenic, boron, anthraquinone disulfonic acid, 

and vanadium. In addition, project emissions may increase levels of 

suliur dioxide, sulfates, silica, and benzene. These pollutants can 

adversely impact human health when present in sufficient concentrations. 

2.	 California Ambient Air Quality Standards (CAAQS) have been adopted for 

regulated pollutants including: hydrogen sulfide, total stlspended par­

ticulates, suliur dioxide, and sulfates. Because these standards are 

based in part on public health protection, compliance with the st~~dards 

should result in adequate protection of public health. 

3.	 For those pollutants which are not subject to adopted ambient air quality 

standards (non-regulated pollutants)~ several agencies and research groups 

have completed studies which suggested safe levels of maximum permissible 

ambient air concentrations of certain pollutants. Methodologies a.'1d criteria 

for determining these levels may vary, often resulting in different values. 

REX::ULATED POLLUTAJ.'ITS: 

4.	 Violations of the California Ambient Air Quality Standards for hydrogen 

sulfide already occur in the KGRA. The SMtJI)}EO project may increase the 

likelihood of future violations. 

A-18 
'.. t.	 ~.', 



· x Z 
UWWF.!A 

I 

I 
I 
I 

I 

5.	 From previous eA1Je rience w~th geothermal power pl~nt projects, CEe staff 

expects potential public h~alth ~pacts due to ~m:i.ssion of total 
I 

suspended particulates, s~fur dioxide, earbon monoxide, nitrogen dioxide, 

oxidant, lead, nonmethane ~drocarbonsl and sulfates from the project to be 

insignificant. 
I 

r 

I 

I 

6;:	 The Department of Health _ ... mees (DOES) .recuires that peI?-0dic samplings, 

to determine radon-222 em"ssion rates from geotherm~ power pl~~ts be 

conducted to verify estim ted emission rates and allow for cumulative 

do\~d impact assessmen. SMUD agrees to include a radon-222 monitoring 

program as a condition of certification for the proposed project (Ar~, p. 6-4). 

Nor:-REGlLA1ED POU.UTANTS: 

7. - Tnere is a high probabili y that, due to current lilT1..ited use of H S
2

abatement sy~tems, neglig ble aIl10unts of anthraquinone disu1.fonic acid 

-exist. in the background r of the Geysers KGRA. 

s.	 Based on available data, ~t appears highly improbable that the project's 

boron emissions would ad\trselY impact public health. 

I 
I 

i 

The project-' s emissions, lin combination with emissions from oth:.;r powe~ 

plants, will increase mJ.:i.mum calculated ar.1bient air concentrations of 

arzenic, ammonia, benzen1' mercury, silica, and vanadium. 

I 
I 
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10. Bec:::lUse data on actual emission ~ate5, environmental t~ansport, and 

background ambient air concentration3 of nonregulatcd pollut~~ts in the 

Geysers KGRA a~ very limited, estimate s of nonregulated polluta..'"1t imp2.cts 

from this project are tentative. 

CONCLUSIONS: 

1.	 Emissions from the SHUrGEO #1 plant will contribute to the cumulative 

impacts of total geothennal development on ambier..t air pollutant concer:­

trations. The cwnulative impact of nonregulated pollutant emissions can 

not	 be accurately determi:led at this time. 

2.	 SNUD shall provide the follo~oJing: 

a. Baseline ambient monitoring (preoperational) for armnonia, arse:rl.c, 

benzene, mercury, silica, and vanadium for one year prior to corn::~nce-

ment of the project operation. Frequency of monitoring shall be 

specified in the Compliance Honitoring Report. 

b.	 Incoming stearn monitoring ( operational) for ammonia, arsenic, 

benzene, mercury, silica, boron, and radon-222 quarterly for one year. 

c.	 Mass balance measurements and calculations for mercury and
 
arsenic. Samples will be collected twice during the second
 
year of commercial operation. Samples should be collected
 
from incoming steam, condensate, noncondensible gas to the
 
Stretford, noncondensible gas to the cooling tower, Stret­

ford solution, cooling tower emissions, cooling tower blow­

down, and cooling tower sludge. Mass balance calculations
 
should quantify the emission rate of all incoming mercury
 
and arsenic leaving the power plant. SMUD will prepare a
 
report which includes the sampling results, mass balance
 
cal~ulations, assumptions used, and statistical analysis.
 
This report will be submitted to the USGS.
 

d.	 Ambient mOI"'..itozi.ng (operational) for ammonia, arsenic, benzene, rnercur:,", 

silica, boron, and radon-222 if incoming steo.rn monitoring d.:lta a.l"ld .:ltmo~ 

pheric dispersion -analysis indic.3.te the need for such monitorir.g. 
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3.	 SMUO will request recommend tions from the Cal/OSHA Consultation Service. 

regarding the adequacy of S UO·s worker heal th and safety program during 

project construction. Additionally, SMUO will request the assistance of 

the Cal/OSHA Consultation Service in evaluating .the program proposed for 

operation of the project. Iverification of the program's adequacy will 

be described in the Compliance Monitoring Report. 
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3b. NOISE 

Cone Ius ion 

1. If the Applicant implements its proposed mitigation measures 
specified in section 1.3.9 of the APC and those measures specified 
in Condition3 1 and 2, the proposed project will comply with applic­
able laws, ordinances and standards. 

Conditions 

1. In implementing its proposed mitigation measures, the Appli­
cant shall: 

a. Except for the turbine generator set which shall be 
specified for 90dBA, require equipment manufacturers, 
where applicable, to supply equipment with a maximum 
sound level of 85 dBA at three feet. If the manufacturer 
cannot meet this specification, the Applicant shall 
undertake appropriate mitigation measures to conform 
with OSHA/DOSH standards. 

b. Route the waste stearn to the condenser so that 
stearn will not be discharged into the atmosphere during 
unit start ups. 

c. Ensure to the maximum extent feasible that the steam 
supplier utilizes a rock muffler or an equivalent noise \ 
reducer to mitigate noise during unit outages. ~ 

2. To comply with Cal DOSH requirements I the Applicant shall: 

a. Post signs on all unavoidably high noise areas. 

b. Provide hearing protectors for employees, whenever necessary. 

e. Periodically check the hearing of employees, who are 
routinely SUbjected to high noise levels. 

3. If the applicant receives any complaints of noise due to 
construction, the Applicant shall immediately conduct an investigation 
to determine the extent of the problem and shall take reasonable 
measures to resolve the problem. 

4. If the Applicant is informed of public complaints registered 
~ith a public official or agency, and the Applicant fails to resolve 
the problem, the Applicant shall inform the Conservation Division of 
the U.S. Geological Survey (USGS). If requested by USGS, the Appli­
cant shall implement the following monitoring procedures: 
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a. Conduct noise surveys ~t the sensitive receptors registering the 

complaints and at the ~acility property line nearest the complaining 

receptors. I 

b. The surveys shall be cinducted for one construction working day and 

under circumstances siri1ar to when the complaints were registered. 

c. The surveys shall be r~ported 
I 

in terms of the Land L 
x eq 

levels. 

5. The Applicant shall nO~ifY the USGS of the public complaints and 

the surveys, and of any mitigat~on measures which the Applicant has applied to 

resolve the complaint and the r~sults of the mitigation measures taken. 

6. Within 90 days after t~e plant reaches its rated power generation 

capacity and construction is ~otplete, the Applicant shall conduct a noise 

survey at 500 feet from the gen~rating station and at the nearest sensitive 

receptors. The survey shall coter a 24-hour period and be reported in terms' 
I 

of L , L q and Ld levels.' (L where' x = 10, 50, 90).x e n XI
I 

7. The Applicant shall pr~pare a report of the survey and a record 

of any pU~liC complaints of nOi$e from operation of the project. The 

Applicant shall provide this retort to USGS. 

8. The report shall also ~etail any mitigation plans and schedules to 
I 

I 

correct non-comp1 i ance in the etent that the county or federa 1 standards 

have been exceeded. Following 1mPlementation of mitigation measures, the 
I 

Applicant shall submit a secondlreport to USGS verifying that the results of 

the mitigations have a11eviatedlthe non-conformance items. 
I 

9. Additional noise survets or reports of off-site operational noise 

need not be conducted unless th public registers complaints or the noise 
I 

from the plant is suspected of 1ncreasing due to change in the operation of 

the facility. 
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10. The Applicant shall conduct on-site noise surveys of 
the anticipated noise-hazardous areas in the facility when the 
facility has reached its rated generation capacity. The sur­
veys shall be conducted as prescribed in Title 8, Article 105, 
California Administrative Code. 

11. The Applicant shall make the results of the survey 
available to USGS within 180 days after the facility has 
reached its rated power generation capacity and construction 
is complete. The Applicant shall prOVide the results of the 
survey upon request to Cal DOSH and the Commission. 

12. The Applicant shall implement its proposed mitigation 
measures and the above conditions. 
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4.	 GEOTECHNICAL SEISMIC HAZARDS, 
STRUCTURAL ENbINEERING and RELIABILITY 

i 

I 

4a. GEdTECHNICAL 

Conclusion 
I 

10 There are no geo conditions within the leasehold 

that would preclude or i r the siting of the proposed project. 
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4b. S~1UDGEO #1 

Scisillic Hdzard Findinqs 

1.	 The Applicant will use peak bedrock acceleration values of 0.15g and 

0.28g for the Functional Basis Ei1rthquake (FBE) and Extreme Basis Earth­

quake (EBE) to normalize a response spectrum (figure C.1-9) from ATC-3­

06. 

2:	 Response spectra mOl"e completely repr-esent seis~lic ground Illotiotls than 

peak acceleration values alone and Me more useful for stl'uctura1 

engineering. 

3.	 The most sophisticated seismic hazard analyses performed to date for 

power plant sites in the Geysers steam field are those by H. C. Shah 

(document entitled "A Report 011 Seismic Hazard Analysis, Sottle Rock 

South Geysers Power Plants", dated May, 1980) and by Keith Feibusch 

Associates, Engineers (document entitled "Uniform Probabi1 ity Response 

Spectra for tile Geysers 16 and 18 Sites", diited January, 1980). 

4.	 In terms of site geologic conditions and distance from potential 

sources of damaging earthquakes (the San Andreas, Maacama, and Rodgers 

~reek faults), the SMUDGED #1 site is very similar to the Gottle Rock, 

South Geysers, Geysers 16 and Geysers 18 s-ites. Therefore, the seislilic 

hazards at th2se sites are expected to be similar. 

5.	 The t'dnge of spectral acceleration values indicated by the fqJplicant's 

response spectrulil fall either bet\veen or are higher than those of 

equivalent response spectra (5'~ damping, 30 year time period) vlith a:. 

uniform exccedClrlce probability of lO~~ as presented in Shah (1980, 

figure 32) and f:eith Fcibusch and Associates, Engineers {1900, Figur'e 

A-12) . 

6.	 The Applicant's peak dcccler'ation values for the FBE and [JE have 
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27% and 5:~ probabil ity, r~spect;vely,of being exceeded durin'] a 3D-year 
I 

I

facility lifetime based o~ Shah (1980, figure 24). 
I 

Conclusion 
I 

1 . Based on the lIlost SOPhistl;cated seismic hazard analyses completed in 
I 

the Geysers area the probbbility that the Functional Basis Earthquake 

I

and Extreme Basis Ea1thquake spectral acceleration will 
I 

be exceeded during a pO-year facility lifetime is about 
I

15% ± 5% and 5% J res/pecti vely. 
I 

I 

I 

I 

I 

A-27
 



4c. SMUD GE0 # 1 

Structural Engineering Findings 

1.	 SMUD will design and construct the power plant and its related facilities 

in accordance with: 

a.	 SMUDGED #1 AFC, Section 1.3.1 (entitled, "Civil and Structural Design"), 

Appendix B (entitled, "Seismicity Studl l
) and Appendix C Centit1ed. 

"Structura1 Des i gn Criteri a" ) .. 

b.	 SMUD's responses (dated, June 23, November 12, and December 22,1980 

and January 9, 1981) to staff interro~atories and review comments. 

c.	 Title 8, California Administrative Code, adopting American Society 

of Mechanical Engineers' Boiler and Pressure Vessel Code (ASME BPV 

Code) . 

d.	 Title 24, California Administrative Code, adopting current edition 

of Uniform Building Code (UBC) as minimum legal building standards. 

USC (1979 edition) is currently scheduled for adoption. 

e.	 Chapter 7, Division 3, Business and Professions Code, requiring state 

registration to practice as a Civil Engineer or Structural Engineer in 

California. 

f.	 Sonoma County Ordinance 2395. adopting (with appropriate additions or 

deletions) UBC 76 or equivalent building standard. 

g.	 Uniform Building Code. 1979 Edition (UBC 79). 

h.	 American Society of Mechanical Engineers' Boiler and Pressure Vessel 

Code. 

i.	 American National Standards Institute, CANS I) , "B 31.1 Power Piping 

Code." 
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ST 78}. 

Rei nforced Concrete" (ACI 318-77). 

1.	 ACI, "Building Code Requirements for Structural Plain Concrete" 

(ACI 322-72). 

m.	 ACI, "Commentary on Build"ng Code Requirements for Reinforced Concre-te" 

q.	 AISe, "Code of Standard P for Steel Buildings and Bridges," 

Septembar 1976 (ArSe CSPS B 76). 

r.	 American Welding Society,I"Structural Welding Code AWS 01.1-179" 
! 

(AWS	 D1.1~79). I 

s. AWS. "Reinforcing Steel wt1din~ Code." (AWS 012.1-75). 

... "National Design speCificttion'for Stress-Grade Lumber and Fastenings,I.. 

1977" (NOS 77). i 

u.	 American Institute of Tim,er Construction. 1972, "Timber Construction 

Standards," AITC-100 I 

v.	 American Iron and Steel I stitute tAISI}, "Specification for the Design 

of Light Guage Cold-FormeJ Steel Structural Members" CArSr SDLCFSS). 

j. AN~I, "Building Code Req 

Buildings and Other Stru 

k. American Concrete Instit 

(ACI 318C-77). 

n.	 American Institute 

Design, Fabrication, and 

(AISC SDFESS 78). 

o.	 AISC, "Commentary on the 

and Erection of Structura 

(.,.	 p. AISC,"Specification for S 

Bolts, "April 1978 {AISC 

irements for Minimum Design Loads in 

tures" (ANSI A 58.1 - 1972). 

"Buil di ng Code Requi rements for 

Construction (AISC). "Specification for the 

rection of Structural Steel for Buildings" 

pecifications of the Design, Fabrication, 

Steel for Buildings" (AISC eSDFESS 78). 

ructural Joints Using ASTM A325 or A490 
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w. Steel Joist Institute, "Standard Specifications and Load Tables" 

(SJI SSLT). 

x. American Association of State Highway and Transportation Officials, 

"Standard Specifications for Highway Bridges", 1977 Edition 

(AASHTO BRIDGE 77). 

2. Criteria set forth in Finding 1 which govern the design of specific 

structures and facilities, will be used in the final design and construction 

of each such structure and facility. However, in the case of discrepancies 

between various criteria, the most stringent criteria will be used unless 

the Applicant can justify use of a less restrictive criteria to CEC. 

3. The Applicant will use the following references as guides in the 

final design of the power plant and related facilities. 

a.	 Applied Technology Councils, "Tentative Provisions for the Development 

of Seismic Regulations for Buildings," (NBS-SP-5l0; ATC-3-06). 

b.	 Structural Engi neers Associ ati on of Cali forni a, "Recommended Lateral 

Force Requirements," 1975, Recomnendations and Commentary. 

4. In the event that UBC 79 is not adopted'by the state (under Title 24, 

CAe prior to construction, SMUD will demonstrate that facility design conforms 

with the requirements of UBC 1976. 

5. For other than seismic loads, the Applicant will use UBC 79 

structural design criteria (augmented as necessary by special live loads) 

and structural analysis methods. 
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I 

I 

6. The Applicant will deS~gn and construct the SMUDGED #1 power plant 
I

and related facilities to withstand a Functional Basis Earthquake with minor 

structural damage and loss of p$wer generation for one week or less and to 

withstand the Extreme Basis Earthquake with no structural collapse and 

loss of generating capacity for about one year. 

7. For seismic loads, the Applicant will use an equivalent lateral 

force (ELF) method of structural analysis with a base shear coefficient 

of 0.27 w for noncritical structures and 0.4 w for critical structures 

(those which are necessary for ontinued power generation and are excessively 

costly or time-consuming to rep ir or replace). 

8. The Applicant will che k the preliminary seismic design of the 

Turbine-Generator Building uSin~ a dynamic method (STRUDL) of structural 

analysis to assure that the sei~mic design will achieve the performance 

criteria. 
I 

I 

9. The Applicant will Chejk the design of the Turbine-Generator 

Pedestal using a simplified dyn mic analysis (i.e., Rayleigh method). 

10. Fo r the dynami c ana1ysF, the App1 i cant will use the res ponse 

spectra given in ATC-3-06 (Figute C 1-9), normalized to 0."15 g (5% damping) 

for the Functional Basis Earthq~ake and to 0.28 g (10% damping) for the 

Extreme Basis Earthquake. (See/seismic Hazards, Conclusion 1) 

11. For the Functional Bas~s Earthquake, the Applicant will specify and 

use design stresses for the pro~osed wooden Cooling Tower structure in 

accordance with the applicable fOdes in Finding 1. 

12. The Applicant will des~gn and construct bolted and/or welded 

anchorage on H202, acid, caus~ic and chelating agent tanks to withstand a 

force of 0.87 w using UBC Formu~a 12.8. All other bolted and/or welded 

anchorages for Category 1 equip~ent will be designed and constructed to 0.4 w. 

In any event, the anchorage cri~eria shall be consistent with other design 

and performance criteria. 
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13. The Applicant shall design and construct tanks containing H202, acid, 

caustic and che1ating agent, or the containment surrounding these tanks 

shall withstand a force of 0.87 w. 

14. The Applicant will design piping, valves and anchorages to withstand 

equivalent static loads (ESL) in accordance with ANSI 831.1. The ESL 

shall be consistent with other seismic design criteria. 

15. Should there be discrepancies between criteria and methods set 

forth in Findings 1, 5,6,7,8,9,10,11,13, and 14, the Applicant will 

design to the highest calculated loads in lowest allowable stresses, unless 

the Applicant can justify use of a less restrictive set of criteria or 

methods to CEC. 

Conclusions 

1. The seismic and nonseismic design criteria and analysis methods for 

critical equipment, and for critical and noncritical structures specified or ~ 

referred to in the Findings will provide a basis for design for the SMUDGEO #1 

power plant and its related facilities that will likely satisfy the App1icant 1 s 

performance criteria. 

2. If the SMUDGEO #1 power plant and its related facilities are 

designed as specified by the Findings, the design of the unit will likely 

comply with applicable laws and standards with respect to structural engineering 

and seismic safety. 

3. In order to ensure compliance with the approved performance criteria, 

design criteria, analysis methods, and with applicable standards, the Applicant 

will submit the information required by the Compliance-Monitoring Report 

adopted by the Committee. 
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Condi ti ons 

1. The App1 i cant sha 11 fy that the final plans and specifications 

conform to the requirements lis in the Findings. 
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4d. RELIABILITY 

Conclusion 

1. If the Applicant implements the proposed procedures and design 

measures identified in the AFC and in responses to data requests dated 

April 23, 1980 and May 15, 1980, it is reasonable to expect that the proposed 

facility will operate at a 90 percent availability factor and 80 percent 

capacity factor at plant maturity. 

Condition 

1. The Applicant shall implement its proposed procedures and design 

measures identified in Conclusion 1. 

A-34
 



5. SOLI WASTE MANAGEMENT 

Findings 

l.	 The Proposed project will generate the follO\'Iing wastes: 

a.	 construction debris, as te	 oil, sewage 

b.	 Stretford effluent 

c.	 secondary a"batement p ocess sludge 

d.	 steam condensate cool 'ng tower sludge 

2.	 The secondary abatement rocess sludge will be deposited in the cooling 

tower basin along with t e steam condensate c~oling tower sludge. Since 

these wastes will be mix d together, both will be disposed of in the 

same manner. 

I
I 

3.	 1he Stretford effluent, reCOndary abatement process sludge and steam CO"­

densate cooling tower SlUdge con~ain substances which are considered to 

be toxic and hazardous y the Department of Health Services. 

4. Toxic and hazardous was e must be disposed of at sites approved for such 

use by the Regional Wat r Quality Control Boards (California Water Code 

Section 14040). 

5.	 The closest sites aooro ed by the Rpoinni'll W"'tcar ()u3l;~y Control 

30ard for toxic and hi'lz roous w~st~ nis~os~l are located i~ Middletown and 

Ke 1sey vi 11 e . 

6.	 The Stretford effluent consists of ~lemental sulfur and the Stretford purge 

s"trealfl. Tnese wastes ill be stored ina dumpster and removed 
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periodically to be sold or to be disposed of at a site approved for such ~ 

waste. 

7.	 The Applicant will temporarily store th~ secondary abatement process sludge
 

and cooling tower condensate sludge in the cooling tower basin and will
 

permanently dispose of this waste at a site approved for such waste.
 

8.	 The capacity of either of the approved sites at Middletown and Kelseyville
 

is slJffi'cient to accommodate all toxic and hazardous waste generated during
 

the lifetime of the proposed power plant.
 

9.	 At the moment, it is unclear which site or sites the Applicant will use to
 

dispose of wastes generated. Accordingly, it is necessary for the Applicant
 

to inform the Commission '.vhich site(s) is (are) selected for toxic 't1(1ste eJ
 
construction waste disposal before operation of the plant begins.
 

10.	 If the sites selected by the Applicant are filled during the lifetime of 

the plant, it will be necessary for the Applicant to seek approved ulterna­

tive sites at which to dispose of the toxic wastes qenerated at the plant. 

11.	 The Health and Safety Code requires that haulers of hazardous wastes (except 

for saleable wastes) must be registered waste haulers and must comply with 

applicable sections of California Health and Safety Code (Division 20, 

Chapter 6.5, "Hazardous Waste" Control") and under regulations adopted rur­

suant to it. SMUD must also comply with the Federal regulations concerning 

haulers of hazardous WJstes found in Title 40 of the Code of.Federai Re'Ju1~ns 
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12.	 Hazardous waste generat d at the proposed plant will be disposed of only 

waste h uler. 

13.	 Construction waste and aste oil will be disposed of at a site approved by 

the Regional Water Qual ty Control Board and responsible local agencies. 

14. The sewage produced at he site will be treated by SMUD. The liquid ef­

fluent will b~ returned to the steam supplier for injection with the steam 

condensate into the re-injection wells. The sewage sludge will be removed 

to an appropriately licensed landfill. 

Concl us,i ons 

1.	 If the Applicant imple ents the measures outlined in' Findings 6, 7, 9, 12, 

13, and 14, this proje t will comply with all applicable laws, standards 

and ordinances.*' 

Conditions 

i 

1.	 The Appli,cant will SU~plY the information referenced in Finding~. 
I 

2.	 The Applicant will ei her sell their re-usable wastes or seek 

alternative Class 11-. sites at which to dispose of wastes 

defined in Finding 3 ·f the sites initially selected by the 

Applicant reach capacity during the lifetime of the plant. 

'*	 This conclusion assumes that the temporary on-site storage facilities de­
scribed in-Find-ing 7 ~'Ii 1 comply with applicable lilws. Until the staff has 
had an OPPol'tunity to r vie',.., on-site facilities) a final determination of 
their adequacy cannot b made. 
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6. SAFETY
 

J
 
Conclusions 

1. If the Applicant implements its proposed measures as specified in 

section 1.3.10 of the AFC and in response to data requests dated April 23, 

1980, the proposed project will most likely comply with fire safety laws, 

standards, and ordinances and will reduce the hazards due to fire occurring 

at the plant site. 

2. If the Applicant implements its proposed procedures and design measures 

specified in sections 1.3.6.2 and 6.1.10 of the AFC and in responses to data 

requests dated April 23, 1980, the proposed project will comply with applicable 

laws, ordinances, and standards relating to the handling and storage of 

hazardous, toxic and flammable materials. 

3. If the Applicant implements its proposed measures and programs 

specified in section 6.3 of the AFC, the proposed project will comply with ~ 

applicable laws, ordinances, and standards relating to worker safety. 

Conditions 

1. The Applicant shall SUbMit to USGS prior to commercial operation an 

affidavit signed by SMUD's fire insurance company that the onsite fire 

protection system is designed, constructed, and operates according to 

applicable codes and the Underwriter's requirements. If the Applicant is not 

able to obtain such certification, it may request the Commission and USGS 

to resolve the matter. 

2. The Applicant shall submit to USGS prior to construction copies 

of agreements with California Dep~rtment of Forestry and local entities for 

mutual assistance in connection with fire protection. 
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3.	 The Applicant shall de ign and construct the Stretford system pressure
 

~ vessels in accordance with the SME Code, Section VIII, Division 1, to comply
 

with requirements of Chapter 4.1, Title 8, California Administrative Code.
 

4.	 The Applicant shall usel methods specified in Uniform Building Code, 
I 

secti on 2312 in prepari ng pl ans land speci fi cati ons for anchori ng tanks for 

storing toxic and/or flammable terials with the F = 0.87 W at workingp p 
stress design. 

5. In selecting the H2S ab tement system supplier, the Applicant 

shall determine that ~he sys~em ~omPlies with applicable codes through shop 

and field erection lnspectl0nsl. 
• I 

i 

i 

6. The Applicant shall sUb~it to USGS prior to construction a letter 

from Cal OSHA Consultation servire verifying that the Applicant's accident 

prevention program complies withl sections 1509 and 3203, Title 8, California 

Administrative Code. ~rior to o~eration, the Applicant shall request the 

. ~ Consu ltati on Servi ce to revi ew t~ose secti ons of the acci dent prevention program 

dealing with chemical handling a~d storage of hazardous materials and airborne 

contaminant exposure to ensure that it meets the .requirements of Title 8, California 
I 

IAdministrative Code. 
I 

7.	 The Applicant shall notify USGS of any safety violations, issuances 
! 

of citations or penalties, and associated actions taken by the Division of 

Occupa ti ona1 Safety an d Hea1th. 
! 

8. Prior to commercial ope~ation of the proposed project, the Applicant 

shall file with the USGS the following documents: 
I 

! 

a.	 Copies of the ManUfacturers Data reports that the Stretford 

pressure vessels have bten fabricated in accordance with ASME 

B&PV Code, Section VIII Division 1 which is adopted in Chapter 
r 
i 

4.1,	 Title 8, Ca1iforni~ Administrative Code. 
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b. Copies of certificates from the manufacturer that the Stretford 

tanks and permanent H202 storage tanks, if used, are fabricated 

in accordance with API 620 and 650 and that HZ02 storage tanks 

are fabricated in accordance with Manufacturers Data Sheet SO-53. 

c. Copies of the field inspection reports that Stretford pressure 

vessels and storage tanks and permanent HZ02 storage tanks, if 

used, are anchored in accordance with the approved plans and 

speci fi ca ti ons. 

If the Applicant is unable to supply the documentation, it may request the 

Commission and USGS to resolve the matter. 

9. The determination of adequacy regarding the design of tanks storing 

toxics and flammable materials are included in the structural engineering 

findings and conclusions. 

10. The Applicant shall implement its proposed mitigation measures and 

those specified in the above conditions. 
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3.	 The construction force reqUirld for SMUDGED # 1 will be in the area during the 

same time period as the peak umulative employment engaged in all power plant ' 

construction activity in The eysers. 

I 
4.	 The largest share of current onstruction worker residences in the KGRA is' 

estimated by PGandE to be in ake County. The roads traversing the KGRA from 

Sonoma County are now closed 0 public traffic. As most impending geothermal 

dev~lopment (including the pr posed facilities) will be located in the eastern 

side of the KGRA. Lake county/ is expected to receive the largest share of 

the inmigrating construction orce. 

5. Because of rapi~ populatIon Jrowth in recent years coupled with fiscal con­

straints created by the passJge of Propositions 13 (1978) and 4 '(1979). public 
I 

,- service capacities have been/strained in Lake County. Population effects of 

geothermal dcvclopmenot huve ~een a -major CiJuse of these problems in the 

Southcrn-re~chcs of the counfy. 

I 
6.	 Although Sonoma County is aliso subject to fiscal constraints attributable 

Proposition 13 and 4. popu14tion effects of geothermal development does 
! 

not	 currently constitute a s19nificant adverse effect on communities in 
! 
I
 

northern Sonollla County.
 

I
I 

7.	 Continued geothermal growth/will promote adverse cumulative growth induce­
I 

ment effects in Lake County' 

I 
8.	 Applicant proposes a van PO~l commuter program to allow workers access to 

the proposed site from sonora County utilizing private roads. This will 

render feasible Sonoma Coun/ty location to immigrating consturction person­

nel. I 
I 
i, 
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9.	 The van pool program to allow construction worker commuting from Sonoma
 

County will mitigate the role of the proposed facilities in cumulative
 

geothermal growth effects upon lake County to the maximum extent feasible.
 

Conclusions: 

1.	 At this point in time, the van pooling program is the only reasonable
 

mitigation measure the staff has been able to identify to minimize the
 

growth inducing effects of the SMUDGEO #l.facility on Lake County.
 

d. FISCAL EFFECTS 
Findings of Fact 

1. Although the steam field for the proposed facilities is located 

on Federal land, the steam supply field, based upon its possessory 

interest, will be subject to local property taxation. The steam field 

developer (AMINOIL) pays the same revenue to Sonoma County as if it 

were located on private property. 

2. The power plant will be owned and operated by a publicly o\lnJ 

utility, and will therefore be exempt from local property taxation. 

3. Both Sonoma and· Lake Counties will receive a share of 

federal geothermal steam royalty payments, as provided under the 

provisions of AB 1905. Annual revenues for Lake and Sonoma 

Counties are estimated to be approxmiately $43,000 and $116,000, 

respectively. 

4. Both Lake and Sonoma Counties are expected.to inc~r economic 

costs directly attributable to the construction of the proposed 

project, apart from growth inducing impacts. These costs consist 

principally of construction and maintenance costs due to truck-

related road damage and miscellaneous expenses. 
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~ 5. Staff strongly en¢ourages SMUD and the affected Counties 
! 

I 

to negotiate in good fait~ to identify the local impacts and to 

reach resolution. 
I 

I 

Conclusions: 
I 

I

1. The Applicant sha~l be s~bject to special assessment 

proceedings in Sonoma and ILake County should either county determine· 
I 

I 

I

that such proceedings are I ne cess ary to ens·ure adequate irnprovemen t 
! 

! 

or maintenance of roads i~pacted by the construction of .this 

.facili ty. 
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9. CULTURAL RESOURCES 

Conclusions 

1. There are no known arch~eological, historical, or 

ethnographical sites located in the project area, 

2. No mitigation measures for cultural resources are 

necessary. 

J. The proposed site and related facility will comply 

with applicable laws, ordinances and standards for cultural 

resources. 

J
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10. THE ENVIRONMENT: SOILS, WATER QUALITY and 
WATER RESOURCES, and BIOLOGICAL RESOURCES 

! 

10a.i SOILS 

Soils - Findings 
! 

1.	 The Applicant will effect the Ifollowing mitigation measures to control 
I 
! 

soil loss and erosion/sedimen~ transport. 
i 

a.	 Treatment with dust pal1i4tive$ during construction operation. 
! 

b. Small debris dams/settlin~ basins or other el~osion control techniques 
I 

will be constructed and maintained in the runoff drainage channels of 
i 

the	 plant site area durin~ construction. 
I 

c. Those measures implementeb in Item b will be effectively maintained 
i 

• I 

throughout the constructipn period. 

2.	 The Applicant proposes to li~it erosion at the plant site ~ placing fill 
I 

on	 terraced slopes and by tr~pping sediment in ~ series of check dams. 
I 

I 

3.	 The Applicant proposes to re~egetate the areas disturbed during the con­
i

struction of the plant, acce$s roads, and transmission towers in accordance 
I 

! 

with the biological mitigati~n and monitoring program. 
; 

4.	 Slopes will be monitored fori gullying on a periodic basis especially after 

heavy rainfall. Gullies tha~ form on the slopes will be refilled, shaped, and 
I 

revegetated. 
I 

5.	 At this time, there are few Ifield measurements of soil loss or rates of 
I 

i 

.soil sedimentation to verif~ the success of existing erosion control plans 

employing similar measures for other geothermal projects in the Geysers 
I
 

KGRA. !
 
I 

i 

6.	 The Applicant agrees to maintain an adequate working level within the 
I 

I 

sediment collection system.!I 

I 
I 
I 

A-44
 



7.	 The Applicant will provide proper sediment control at the drain discharge
 

areas. These controls will include riprap and will be maintained to
 

assure sediment containment after vegetation is perm,'1l1ently established.
 

8.	 The Applicant proposes to pave and widen, in parts, the entire access road
 

to the plant prior to operation phase.
 

9.	 The Applicant agrees to add and maintain additional culverts throughout 

the acces.s road (see Appendix B to Biological Resourtes findings and con­

clusions). 

10.	 The Applicant agrees to dispose of the sediment collected in the check 

dams in appropriate dump site area (not to be put back on the slopes). 

11.	 The above findings reflect the intent of the basin plan of the NCRWQCB. 

Conclusion 

If the App1icant 1 s proposed mitigation measures are implemented, the rate of 

soil erosion and consequent sediment yield to local waterways wi'l be minimized, 
J

and the proposed project will comply with applicable laws, standards and ordin­

ances. 

Condit ion s 

1.	 To prevent sedimentation and accelerated erosion of soil at the proposed 

site, the Applicant shall implement the mitigation measures described in 

Findings 1, 2, 3, 5, 7, and 9. 

2."	 The Applicant will annually quantify the amount of sediment rell10ved from 

the proposed sedimentation collection and containment system and will 

provide this information prior to October each year to the CEC staff and 

the USGS. If the sediment yield information indicates that the applied 

mitigation measures are inadequate, the USGS in consultation witt, the CEC, 

. may require alternative mitigation measures. This condition will be reviewed 

by the USGS and CEC after 3 years of operation to determine the need for J 
its continuation. 
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lOb. SMUDGEO #1 

Water Quality Findinqs 

1. The surface \'Iaters potentiallY affected by the construction and/or operation 
i 

of the SMUDGED #1 geothermal Ipower plant and its appurtenant facilities are 
I 

Cobb	 Creek, Calm Creek, Gig ~ulphur Creek, and their tributaries. 
i	 . 

2.	 The potential primary source~ of water pollution from the construction and/or 

operation of this power plan~ 
i 

are: 
i 

I 

a. spills of toxic/hazardou~ chemicals from the H2S (hydrogen sulfide) 
I 

abatement process~s; th~ Icooling tower basin, or portions of the con­
I 

densate reinjection 
I 

syst~m; 

I 

b. the disposal of domestic1wastewater; 
i 

c. storm water runoff; 
I 

d. plume drift deposition; ~nd, 
I 

·e. erosion and sedimentatiorl. 
I 

3. The Applicant agrees all chemicals and toxic/hazardous materialsto	 stor~ 
I 

in	 paved and bermed areas. 
I 

! 

i 

4.	 The Applicant agrees to pave~ berm, and sump all areas where toxic/hazardous 

wastes are produced, stored, lor handled. 
I 

5.	 All spilled chemicals and wa~tes will be contained, collected, and either 

reused within the appropriat~ 
I 

system, injected, or disposed of at an approved 

6.
 

c.,.
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7.	 The Ap[)licant agrees to pl~ovide berms, drains, and sumps throughout
 

the power plant proper. All drainage will be directed to sumps which
 

will be connected to the cooling tower basin.
 

8.	 The capabilities of the power plant pad will be designed to adequately
 

handle the peak volume produced from a lOO-year storm and to contain
 

greater than twice the maximum probable accid~ntal spill.
 

9.	 The Applicant agrees to provide a secondary sewage" treatment system (an
 

aerated septic tank), and chlorination facilities for effluent dis­


infection.
 

lO~	 The domestic wastewater will be disposed of with the reinjected condensate. 

The wastewater discharge line will connect to the reinjection line down­

stream of the cooling tower basin, the steam suppliers condensate sedi­

mentation basin, or any point where the wastewater could come in contact 

with personnel or become airborne during normal operation. J 
11.	 The Applicant agl~ees to construct the pmver plant pad to withstand and 

to properly drain a lOO-year storm. 

12.	 The Applicant agrees to inject into the condensate reinjection facilities 

all possible rainfall runoff collected on-site. 

13.	 Only after all possible rainfall runoff is being or has been injected 

(Item 12) will excess runoff to be discharged to the off-site drainage 

system. 

14.	 The off-site discharge will be to the ener~y dissipation device for the 

erosion control-containment system along the northeast face of the powel~ 

plant fill. (See Finding No. 19). 

15.	 The reinjection of all possible runoff is necessary to assure that any 

contaminant	 accul1lulated on the paved pm·,er plant pad are flushed from the 

paved pm'/er plC1nt surface and not disch~1rged to sUl'fJce WJters or drainuq~ 

courses. 
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16. 

17. 

18. 

19. 

20. 

21. 

22. 

,,
i 

The Applicant agrees to utili1e the most cu~rent and most efficient cooling 

tower apparatus. The propose~ cooling tower drift factor has been identified 

as .001% of the circulating C10ling water rate. 

Cooling tower drift has been ~dentified as a potential source of water 
I 
! 

pollution indirectly through ~egetation loss a~d subsequent soil erosion 
! 

and eventual sedimentation of It he waten~ays. (For more discussion see the 
, 

Biology Section). 
I 

The northeast face of the pro~osed power plant site pad will be entirely 
, 

fill material. This material iwill be highly compacted and the slope face 
i 

is to be a l~:l slope. This race has much greater erodability potential 
I 

than the natural contour and ~aterial had. 
, 

The Applicant agrees to provi~e an erosion and sedimentation containment 
I 

• I
and collection control system~ This system will be of 2 terraces across 

. i 
the face of the fill, connectlng to a concrete lined ditch, slanting from 

I 
the right hand side of the fate, near the toe of the fill. This concrete 

, 

lined ditch will contain chect dams every 20 feet, allowing water to slow 

and deposit the tra~sported s~diment behind these check dams. 

Water will also be collected from a portion of the fill area to the west 
I

of this terraced fill slope. iThis water will be transported along a 
i 

rip-rap lined ditch to a surgf box/wet-well at d junction with the afore­

mentioned concrete lined ditc~. 

Water discharged from this sy~tem will be of the same general appearance 

and quality as that which WOU~d be flowing in the natural drainage, the 

Cobb Creek drainage. I 

Water from this system will b~ discharged to the Cobb Creek drainage 

through an energy diSSiPatio~ rip-rap apron. 

I 
! 
! 
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23.	 The Applicant agrees to provide additional energy dissipation or rip-rap 

as may be needed. 

2~.	 The ApPlicant agrees to properly revegetate the fill face. (See Biology 

Section for more discussion). 

25.	 The Applicant agrees to provide drainage and erosion controls along 

the access road. (See the Engineering and Biology Sections for further 

discussion). 

26.	 The Applicant proposes a water quality monitoring program, found to be 

adequate by CEC staff. 

27.	 The Applicant agrees to join a cooperative areawide cumulative impact 

water quality and aquatic resource monitoring ~rogram now being formulated 

under CEC staff guidance in cooperation with other agencies, power plant and 

steam developers. 

28.	 The Applicant agrees to widen, to pave, and to provide more drainage outlets J 
and drainage controls along the access road (Fire Road) from the junction at 

Socrates Mine Road to the power plant site. 

29.	 The Applicant agrees to work with the leaseholders and other adjacent 

landowners in correcting erosion problem areas in Birdsong Meadow and 

along the access road (Fire Road). 

CONCLUSIONS 

1.	 There will be minimal land disturbance during construction of the power
 

plant pad and the transmission line route~ and erosion/sedimeni controls
 

will be utilized.
 

2.	 There will be no intentional discharge of toxic/hazardous materials to
 

surface waters, sllrface water drainages, or to groundwater acquifers.
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3.	 There will be no discharge oi domestic wastes to surface water, surface 

water drainages, or to potab~e groundwater acquifers. 
i 

4.	 Cooling tower drift depositi~n would not directly impact water quality, 
I 

but	 m~y affect water quality/indirectly thro~gh vegetation die-off and 
i 

increased erosion. 

5.	 The power plant pad will be tdeqUate to contain greater than twice the 

maximum probable spill, and ~ill be paved to maximize the containment of 
j 

all	 chemicals and wastes and! prevent their contamination of surface or 
I
 

g ro~ndwaters. I
 
I 

6.	 The access route (the Fire R~ad and the actual power plant entrance road) 

will be upgraded and maintai~ed. 
7.	 There should be no Significa~t ~ter qu~lity or water resource impacts due 

! 

to	 the construction or opera~ion of this powe~ plant. 
I 

8.	 The Applicant's proposed mitkgation and protection measures as described 

in these filldings are adequake at this time to preserve the quality of 

Cobb Creek, Calm Creek, Big bulPhur Creek, and their tributaries. 
I 

! 

Conditions 
i 

1.	 The Applicant will implemen~ and maintain the mitigation measures as set 
I 

forth above. I 

I 
I 

2.	 CEe and USGS will maintain ~he right to visit and/or inspect at reasonable 

times the site of construct~on of mitigation work. 

3.	 The Applicant shall do watef quality monitoring as described iri the December 1, 
! 

1980, Mitigation and Monitofing Plan through 1985, and shall participate in 

the KGRA-ARM regional cumul~tive affects monitoring program. 
I 
I 

I 
I 
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lOb. sr·1UDGEO #1 

Water Resources Findings 

1.	 The proposed power plant pad is on a ridge, above any potential flood
 

area from Cobb Creek, Calm Creek, 8ig Sulphur Creek, or their tribu­


taries.
 

2.	 The Applicant agrees to design and construct the paved pad surface to
 

drain a 100 year storm.
 

3.	 The Applicant proposes to utilize condensed steam for cooling water,
 

consistent with current practices of like geothermal power plants.
 

4.	 Condensed steam is utilized for cooling water make-up. The excess cooling 

watel' will evaporate as it passes thro~gh the cooling tower or any excess 

condensate will be reiniected into the st~~m r~snurce reservoir~ 

5.	 Initial start-up cooling water, supplied by the steam developer, will
 

be steam condensate.
 

6.	 Approximately 1 million gallons (3 acre-feet) of initial start-up cooling
 

water will be needed to charge the ~ooling water system.
 

7.	 Approximately 3.5 million gallons (11 acre-feet) of construction water
 

".,i 1,. be needed duri ng the 32 month cons'truct ion pel'i od.
 

8.	 Approximately 300,000 gallons (1 acre-foot) oj potable water will be needed 

annuill1y for operation and maintenance of the power plant. 

9.	 The Applicant agrees to "tl'uck-in" the domestic-potable annual water as
 

needed. This water will be acquired from an outside source.
 

10.	 The Applicant agrees to minimize work in the area where a spring has been 

identified. 

CONCLUS I m:s 

1.	 The proposed building site for the power plant will be safe from flood 

hazJrds. 
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I 

2.	 The proposed po\'~er plant wi 111 be constructed to adeClua'tely dra.in a projected 
I 

100 year storm. This drainabe capability will be adequate to protect the 
I 

pm'Jer plant from rain-induceid flooding. 
I 

3.	 The use of steam condensate Ifor cooling \"iater will eliminate impacts on 

other water resources of the a~ea. 

4.	 The aCCluisition or purchase 
1

pf 1 acre-foot per year of operation and 
i 

maintenance water from outsi~e sources should pose no threat to the 

water resources of.the area.i	 
1
 

I
 

5.	 The acquisition of the 11 acre-feet of construction water over a 2 1/2 
. !

year period may impact water! resources of the area. 
I 

6.	 The cumulative effect of multiple power plants being constructed simul­
i 

taneously may severly impactl the water resources of the area. 
.	 I 

I 

7.	 There should be minimal impa~ts to spr;ngs~ seeps, drainage courses, or 

other water resource systems of the immediate area by the ·construction 

or operation of the proposed power plant. 

CONDITIONS 

1.	 The Applicant shall construct the power plant with adequate dl~ainage 
I 

controls and above the floodlzone. 
I 

I 

2.	 The Applicant shall utilize ~o surfate water as the source for cooling 
I 

water or initial start-up co~ling water. 
1 

3.	 The Applicant or its contractor shall identify to the California Energy 

Commission~ the State ~~ater ~esources Control· Board-Division of ·Water 
I 

Rights t the appropriate Regitnal Water Quality Control Board(s), the 

United St~ tes Geo1ogi c surver' and the count i es of Sonoma and Lake, the 

source(s) of construction waier~ the time schedule, and the projected 
I 

I

withdrJwJ1 quantities per m01th throughout the construction period. 

I 
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4. The Applicant shall not utilize any surface water as the construction 

water source without first fulfilling the preceeding condition. 
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10;'. SMUDGEO #1 
BI LOGICAL RESOURCES 

AFC FI,DINGS AND CONCLUSIONS 

Findings i 

I 
I 

---1. ·_·The following -laws- and st~ndards govern the preservation and protection of 
I 

biological resources	 jdenlified for this project: 
! 

o	 Warren-A1qui st Act, IpUb 1i c Resources Code Secti ons 25003 and 25523. 

I 

o	 Feder:al Endange~ed Species Act of 1973 and impl ementing regul ations. 
I 
, 

o	 Ecological Reserve A~t of 1963 and implementing regulations, Fish and 

Game Code Sections 1~80 - 1584. 
, 

o	 Cal i forni a Speci es IPreservati on Act of 1970, Fi sh and Game Code,	 I-"	
! 

i 
!	 Sections 900 - 903. 

o	 California Endangere~ Species Act of ~970, Fish and Game Code Sections 

2050 - 2055. 
, 

o	 Fully Protected SP,cies Act, Fish and Game Code Sections 3511, 

4700, 5000,	 and 5515.;
I
 

I
 

o	 Fi sh and Wi 1dl He P~otection and Conservati on, Fi sh and Game Code 
!
 

Secti ons 1600 et seq ~ I
 

- I 

a	 Federal Regulations ilmplementing the Geothermal Steam Act of 1970 [30 

USC 1001 - 1015 and crR 270.34(k)]. 
I 

species 1 isted by state or federal agencies 

have been reported for 

2.	 No rare or endangered 

power plant site, and these species are not 
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likely to occur at the sjte. No rare or endangered plant species have been 

reported in studies done for the potentially disturbed areas of the ste~ 

fi el d. 

3.	 No significant impact will occur to the bald eagle or peregrine falcon as a 

'-. .:.. resul t _?f d1~1;.~~bance to potent; al foragi"g area at the p~oj ect. There -fs
 

no known significant impact to the ringtail, a small raccoon-like maJi'!ITlal,
 

which is a state designated fully protected species.
 

4.	 Wi th the impl ernentation of appropri ate mit; gation measures, impacts to 

recreational species will not be significant. 

5.	 No plant species of special concern, such as species on the California 

Native Plant Society lists, have been identified as occuring on areas 

subj~ct to djsturbance. ~ 

6.	 A purple martin nesting area, a bird species of special concern, may be 

impacted by drift from the cooling towers. 

7.	 Areas of cr; tical concern whi ch may be impacted by proj ect devel apmefit 

include Cobb Creek, Calm Creek, and Birdsong Meadow. 

8.	 When this project is considered by itself and after mitigation rneasu~es are 

implemented, no significant adverse effects on any wildlife or plant 

. species from direct disturbance associated with the power plant site or 

steam field have been identified. 

9.	 Sr-1UD has proposed mitigation to compensate for potential adverse impacts 

ussociated with the power plant development. These measures are specified 

in the AFC, SHUO·s biological resource Mitigation and ~lon;tor;ng Plan,* in 
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i 

the CEC Staff Summary* ~f the September 30, 1980, Workshop, and the CEC 

Compliance/Monitoring Re~rt. Mitigation measures include: 

a. Sediment control at) the power pl ant site by a check dam drai nage 

system. I 

b. Protecti on and 
I 

habi fat improvement of Bi rdsong Meadow; - and· eros; on 

contro1 i nc1ud1ng ~e pav i ng of road surface i mmedi ate1y fo 11 owi ng 

road bed preparation! (prior to October 1, 1981), increasing the number 

of culverts under thF road, and the addition of energy dissipators to 

the culverts. I 

I. 

c. Limiting of veh~culat access on nonessential trails. 
I

i	 d. Revegetation of cut ~n~ fill slopes at the power plant site and alongi1(., the main access roadlpr;or to the rainy season. 

I 

e.	 Mitigate wildlife 110SSeS by chaparral habitat management using 

controlled burns. i 

I 

I 

f.	 Creat; on of snags iln Bi rdsong i~eadow and other locations uti 1i zi ng 
I 

trees cut duri ng rO~d cl eari og (see CDFG 1etter November 7, 1980). 
1 

I 

10.	 Sr1UO will implement the !bi010g;cal Mitigation and Monitoring Plan** sub­
i 

mitted to CEC on Decemberl 1, 1980. 

I 

11.	 No earth moving activiti1s will be conducted during December, January, and 

February. 
I 

*'AppendlX B
 

**Appendix A
 

..... .­
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12.	 If water from local creeks is used for construction purposes it may 

adversely affect trout habitat and populations. During such periods SMUD 

will monitor withdrawals of construction water associated with its project 

from local sources to assure protection of important aquatic bl01agical 

resources. -­
--. --	 ~~7 --:. _ ~'---7 :. '::'':''':=:'':''. -:- .'. --" ~ - ... .. --::..- =-~:-::~3_·~-_._._.	 -- - - -- ­

13.	 Construction activities with potential biological impact will be monitored 

by a qual i fi ed bi 01 ogi st desi gnated by SMUD. Thi s person wi 11 assure 

compliance with the biological resource mitigation and monitoring measures.** 

14	 Mitigation will not be required for potential effects to the purple martin 

nesting area or the Calm Creek wildlife watering source unless the moni­

taring program a·s defined in the Mitigation and r'lonitoring Plan* indicates 

adverse impacts are occurring. In the event of adverse impacts~ SMUD will J 
develop mitigation in cooperation with CEe, CDFG. BLH, and USGS staff. 

15.	 The proposed mit; gat; on, i terns 9 through· 14 above, for the power pl ant 

portion of this project, when successfully implemented, will reduce 

cumulative impacts. 

16.	 S·1UD will conduct biological resource related monitoring programs which 

i ncl ude: 

a.	 Spring and fall vi sua1 assessment and annual in fra-red photograph; c 

assessment of potential cooling tower drift effects on vegetation nea~ 

the power pl ant and assessment of potenti al effects on the purpl e 

martin nesting area. 

b.	 Water quality and sedimentation sampling of Cobb Creek. 

~Appendix A. 
** Appendix A, plus agreements indicated in Finding 15 above 

and verification procedures as contained in the CEe Compliance Monitoring .
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I 

c.	 Water quality. sedim1ntation, and stream flow sampling.of Calm Creek. 
I 

I 

d. Effectiveness of reYe~etation and erosion control methods. 
I 

I 

e.	 Effectiveness of mea~ures implemented at Birdsong Meadow and the snag 
I 

_.-. creation .p"l an.	 
._~ 

I 

I 

i -­
I 

f.	 Effectiveness of wil~life habitat improvement by controlled burns and 

infonnation on apprdpriate time for reburning of selected sites. 
I 

i 

The	 need to continue theselprograms will be reviewed in 1985. 

IConclusions 
i 

I 
! 

: I 1. The applicant shall und1rtake the mitigation and monitoring measures 

'" specified in FIndings Numbrrs 9, la, 11, 12, 13, 14, and 16. 

2.	 With the implementation or I 

the measures specified in Findings ~umbers 9 

through 14, and 16, the ~UDGEO #1 power plant and related facilities can 

be constructed and operate1 in compliance with applicable standards for the 

protecti~n and preservatio~ of biological resources. 

A-58
 



lOco BIO~OGICAL RESOURCES 
I
 

APP~NDIX A_ 

A-59
 



MITIGATION AND MONITORING PLANI 

MUDGEO #1 
SACRAMENTO MU ICIPAL UTILITY DISTRICT 

~J~C!IVE I 

Tn. ppjective of this mitigation Jlan is to develop meuur'1!S that will 
off~et'the loss of ~ildlire habit~t caused by the construetion and 
.op~ra~~on of the SMUDGED 11 power plant.I 

!TUDY AREA I 

All mi~igation tor SMUDGED 11 Viti be' eonduc:ted in the Am:inoi.l leasehold~ 
',d~r~~	 Le~se Unit No.1 West CA ~862'0r Birdsong Meadow. 

M1T!GATION METHODS I 

I 

I	 . 

Tne ov~rall mitigation plan will qonsut of (1) sediment control, '(2) 
,r~teQ~ion and enhancement of Birdsong Meadow, (3) limited access to 
fton~ss~ntial trails near the Sitej (4) minimum development oC the emergency 
IOO~s~ road, (5) erosion control long the main access road, (6) 
reveg~~ation of cuts and fills~ a d (7) controlled burns. Table 1 
luwaar;'zes the mitigation measure and outlines the implementat.ion schedule .. 

~~f:j1ment Con.trol I	 . 

,(."	 A che~~ dam drainage system with Iross ditches on the fill slope will be 
U~~d ~o control e~osion and sedim nt t~ansport into the Cobb Creek 
crQ1~age~ This system eliminates. the need for a large sedimentation basin 
\h~t wQuld adversely affect addit onal acreage near the site. Figures 1 
ind 2 ~how the sediment and eros! n cootrol system planned ror SMUDGED #l~ 
WtU p~d drawings will be filed s parately'. 

J~p.dsong Meadow I 

- I	 , 

The a~~ess road through Birdsong jeadOW will be widened and upgraded only 
t~ th~ extent necessary to accomm date con~truction traffic. Tne major 
1~p~ct of this improvement will b to widen the road approximately 8 ft (4 
ft Qn each side). Based on the p shown in the CEC August 4, 1980 memo, 
ibOY~ Q~2 acres of meadow habitat will be lost. This constitutes 
~prQ~~mately 2 percent of the to al meadow/forest acreage. 

Th~ ~mall amount of roadside habi at lost to widening and improving the 
~eees~ road tQrough Birdsong Mead w will be offset by paving the road and 
11m~t~ng vehicle access to the meldOW •. Paving and drainage improv~eQts 

wtll reduce or eliminate adverse mpact.. s of runoff and fugitive dust on the 
@djac~nt roadside habitats. The aving should also decrease the amount of 
,~d~m~nt entering the local drain ges ~uring the rainy season. 
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§MVP, ~~th the pe~~ission of the lar.do?~er, will car~ect some gully er~sian 
pr~~~nt~y occurring along the south side of the access ~ad in the meadow. 
~h~~ ~~~l be done to help offset the loss of habitat from the ~oad 

wt§~~~ng. Correction of this ero3ion and drainage improvements should help 
@~~r9J the e~sion problem as it now exists in the meadow. 

~~§9, with the permission of the landowne~, the meadow will be Cenced along 
~h~ ~cceS3 road to prevent nonessential vehicular use of the roads 
tr~ver~ing the meadow (Figure 3). Several of the roads O~ trai1s in the 
~gg~w are abandoned and are returning naturally to meado~ habitat~ Othe~ 
~~~g3 provide access to PGandE transmission lines and tower3 and will have 
t9 r~main, even after fencing. Fencing the meadow will allow the 
~9ne5sential roads and trails to undergo succession with local species 
§~~Q~~ in disturbed areas. Atte~pt3 to manage these disturbed areas by 
~~v~getati.ng could upset the species caoposition and diversity that 
pr~§~n~ly exists in Birdsong Meadow. These attempts would also cause 
e§g~~~9nal disturbance to the meadow. 

§M~ ~~1l attempt to purchase a ri~~t-or-way that will al~ow for some 
w!~~~~fe mitigations along the road. This will include the placement of 3 
t~ ~ ~~rge snags along this right-of-way. The snags will be selected trom 
tr~~~ removed during road construction. Final locations oC the snags will 
~~ eho~en from sites selected by the California Depart~ent of Fish and Game 
(!~tter to CEC 11/7/80) and will be within the purchased ~ight-of-"~y which 
W~~~ permit the snags to be erected by equipcent on the road. This will 
~~~P meadow disturbance to a minim~. Methods proposed by CDFG (lette~ tQ 
~;C ~/~8/80) will ~e cons~lted fo~ sizes of holes and erection cf the snags. ~ 

Th~ ~ut and rill slopes of the access road through the meadow will be 
~~v~getated with grasses and forbs included in the list below. In addition 
~g th~ revegetation, shrubs will be planted alo~.g the bo~de~ of cut and 
f~l~ ~~opes for wildlife use as food and cover. Specie3 to be considered 
fQr q~e are toyon, gooseberry, wild ~ose, ~nd elderberry. 

r4t~gation measures perfo~ed by SHUD in Birdsong Meado~ wil~ be 
~~QPd~nated with those being done by PGandE in the same area. PGandE has 
~rQPosed a numbe~ of mitigation measures in Birdsong Meadow as part of 
~h~ir development cf Unit 18. No unnecessary duplication of effort is 
fQr~~~en at the present time. 

Limiting Access to Nonessential Trails 

Veh~cle access to trails in the vicinity of the power plant will be limited 
vhe~e possible. Some of these trails are used as. fire ~oads; access cannot 
~~ prohibited. Access to a number of trails in the area was eliminated 
~hen several roads were upgraded and the present cut or fill slopes now 
prevent vehicular access. There are'no plans at this time to place brush 
~~ong any t~ails, since the brush will be chipped and mixed with topsoil 
from the same area for use in revegetating cuts and fills. Large rocks 
will be placed ac~oss the entrance of nonessential trails around the site 
tha~ are still accessible. 
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~ Eme~gency Access Road 

The development of the emergency access road will be kept to a minimum, and 
access froom the main road will be limited by installing a locked gate. 

Revegetation 

Revegetation shall be accomplished on the cut~ and fills or the ~ite and 
access road by seeding the~e areas with a mixture of at least six species' . 
from the fo~lowing list. Figure~ land 2 show the areas of ~ts ana f1113 
to be revegetated. 

Speoies 

Luna pubescent wheat grass !grooyron.sp.
 
Wymerra 62 rye grass Lolium Spa
 

Blando brome Bror.rus sp.
 
Orcbard grass Dactylis glomerata
 
Bed fescue Festuca rubra
 
Lana vetch Vicia sp.
 
Sweet clover Melilotus alba & ~
 

orficinalis 
Per.ennial rye grass Lolium perenne 
California poppy E:schscholtzia california 

A mixture of topsoil and chipped vegetation removed during plant site 
(., construction will be spread on the slopes prior to hyd:-oseeding. 

The hydroseeding will oceur in the fall of 1981 and will be performed by 
applying a slurry of fertilizer and seed to the slopes. A mini~m of 45 
Ib/ac of seed mixed with fertilizer (approximately 500 lb/ac) will be 
applied during this procedure. The precise species selection and 
application rate will depend 'upon the availabili.ty of seeds just prior to 
the hydroseeding. The hydroseeded slopes will be covered with straw mulch, 
anchored by mechanical punching or a tackifier. 

Native and introduced shrubs will be planted in selected areas during the 
. fall of 1982. Native species will be propagated from seeds or cuttings 
collected near the site. A minimum of four species from the list below 
will oe planted. 

Relative 
Density 

Species . - ($) 

Chamise Andenostoma fasciculatum 10-40 
Scrub oak Quercu~ dumosa 5-20 
Interior live oak Quercus wislizen1i 20-35 
Chaparral pea
Buckthor-n 

P1cke~;ngia montana 
Ceanothus cuneatus 

5-20 
5-20 

Buckthorn £.:.. in tegerrimus 5-20 
Manzanita Arctostaphylos spp. 10-20 
Saltbush At~ipl!x Spa 10-20 
Yerba santa E~1odi¢tyon californicum 10-20 

rw - .. - .............~_ ..._ ....
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The species selection for planting will depend on ~eed and cutting 
availability and propagation success. Additional plantings will depend on 
mortality rates that occur following the initial revegetation effort. 

A knobcone/monter~y pine hybrid will also be planted in suitable areas ot 
the plant site fill area. 

Main Access Road Erosion Control 

The existing fire road from Socrates ~~ne Road to the powe~ plant will be 
upgraded to accommodate construction traffic. The road will be paved to 
control sediQentation into local drainages. Cuts and fills will be 
revegetated to control surface erosion. Figure 4 illustrates the ali~ent 

of the main access road. 

Controlled Burns 

The leasehold for the SMUDGEO 01 project is on federal 1and~ The Eureau of 
Land ~lnagement (BLM) has cor~ented to permitting prescribed burns in this 
area a.:s part of the SMt1DGEO fH mitigation plan. All burnj.ng will be 
supervi..:sed and coordinated by BLM personnel, with SMUD or their consultants 
supplying input when requested. 

The pre.:scribed burning will cover approximately 12 acres in each t~~-year 

period during the life of the plant beginning in January 1932. All bu~s 

will be located within the Aminoil leasehold and will be noe less than 1/8 
~~ from the pc~er plant site. Each bur~ will be approxicately two to fi~e.~' 

acre.:s in size. Factors such as slope exposure, maturity of vegetation, ~ 

quality of surrounding habitat, topography, inc~eased erosion potential as 
a result of burning, and the potential increased quality of edg~ habitat 
.ill arl.be evaluated when selecting burn sites. The acount of chaparral 
habitat on the lea~ehold and the potential for increased erosion following 
burning will limit the number of acres that would be candidate areas for 
~urning. BLM will select burn locations after evaluating these factors. 
Potential areas are shown on Figure 5. 

SMU~ will contribute funds to BLM to conduct the prescribed burning. The 
amount of money SHun will contribute will be cetermdned by B~~, based on 
wage ~ates and equipcent supply costs in effect at the time. 

Calm Creek 

Certain concerns were also rai3ed abou~ project impacts on C310 Creek 
spring during the July '28, 1980 agency workshop on Biological Hitigation 
Measures. These included locating the headwaters of the creek, the 
availability of water quality data, and any iQpacts that access road 
construction would have on this water source. 

J
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The headwater3 of Calm C~ek are located about 300 r-t upstream from where 
the creek cros~es the road to PGandE Units 9 and 10. (Updated Figures 
5.7-3 and Sketch 10 are attached). The creekbed above the road wa:s' dry in 
July 1980. !he headwaters are approximately 1,000 ft down the slope from 
the access road. Figure 2 illustrates ,the access road configuration Where 
it traverses the upper part calm Creek drainage. The road design is such 
that most of the runoff from the road and cut slopes will be diverted to a 
r1prapped discharge on the Qcrth-east slope of the site. Some runoff will 
drain into Calm Creek; however, the discharge will be designed to u~eviate 
erosion. 

The headwaters of Calm Creek will not be disrupted or disturbed by aecess 
road construction, so no plans are being considered for creat~ng an 
alternative spring. 

Calm Creek was sampled during the SMUDGEO Dl water quality monitoring 
program. An amended copy of Figure 5.4-2 from the Application For 
Certification CAFC) is attached showing the actual location c~ Ca 1.2•. The 
location of this s~ation was incorrect in the original figure. Baseline 
water quality data for Ca 1.2 is in Table 1. Additional monitoring is 
outlined in the section below. 

MONITORING PROGRAM 

The SMODGEO 11 monitoring program will begin at the onset or plant and 
access road construction and continue for four years (through 1985). 
Baseline data for the site has been collected and is included in ~he AFC. 
Baseline data on Birdsong Meadow has been collected by PGandE as part of 
their work for Unit 18. Mitigation measures and monitoring methodologies 
are briefly discussed below. Table 2 outlines the monitoring program 
schedule. 

SEDIMENT CONTROL 

Site Ditches. and Check Dams - The condition of the site sediment control. 
system will be checked every spring following the rainy season and again 
in the fall. Ditches will be cleaned and repaired as necessary at these 
times. 

Access Road Draina~e and Pavin~ - Road and culvert conditions will be 
evaluated in late spring. Repairs will be made as necessary. Special 
attention will be given to erOsion problems. 

BIRDSONG MEADOW 

Snags - Snags will be checked in the spring and fall to assess nesting 
activity and overall condition. 

Fencing - The fencing and gate in Birdsong Meadow will be closely checked 
once a year. Incidental surveillance will occur daily by plant personnel. 
Repairs will be made as necessary. 
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G~lly Erosion - The gully erosion repair will be checked annually rollo~ing .\ 
the rainy seaso~. Erosion proQl~ms will be noted and cor~ective actions ~ 

taken where possible. 

Shrub Plantin~s - Vegetation conditions will be qualitatively evaluated 
each spring and fall. Any indication of wildlife use will be reco~ded. 

TI1AILS 

L~iting Access to Nones~ential Trails - Blocked entrances to nonessential
 
trails will be checked annually and repaired as necessary. Conditions of
 
none~sential trails near the site and in Birdsong Meadow will be assessed
 
by walking the trails annually. Successional trends and ~ildlire use will
 
be noted during these walks.
 

REVEGETATION 

Site - Vegetation conditions and growth will be qualitatively assessed each 
~pring and fall through 1985. Additional information recorded will include 
e~~5ion prcblem3 and wildlife use. 

Ac~~Road - The monitoring program for access road revegetation will be 
the sace as the conducted at the plant site. 

CONTROLLED BURNS 

2yrn ~ites will be visited once a year to a~se5S the success of the bu~ning\
 

and determine the possible need for a ~eburn. Bur~ed areas will also b~ ~
 

qualitatively surveyed for wildlife·use. Data compiled during the Unit 17
 
~etailed study of presQ~ibed burns will also be reviewed and ~esults
 

cocpared to those gathered at SHUD burn sites.
 

CA!...'-1 CREEK 

~ater ~uality at Calm Creek will be monitored quarterly at a ~acpling 

station located just north of the Unit 9 and 10 Road. Monito~ing will 
begin in ~~ch 1981 and continue through Dece~ber 1985. Parameters 
znalyzed will include temperature, conductivity, pH, dissolved oxygen, 
flow, and turbidity. In addition, an analysis for heavy metals will be 
performed once in September 1985. The heavy metal analysis will be the 
same as that perfo~ed in the baseline study. 

COB3 CREEK 

Water Quality at Cobb Creek will be monitored in the same manner as Calm 
Creek. A sampling location will be established at its perennial headwate~s 

just south of the Unit 9 and 10 Road. 

PURPLE MARTIN NESTING 

N~3tir~ activity for purple martins in the vicinity or the site will be 
monitored each spring from 1981 th~ough 1985 and compared to baseline data. 
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DRIFT MONITORING 

The major emphasis of the monitoring will be placed on the potential 
effects of drift ~n the mixed evergreen forest that grow~ along the upper 
part of Cobb Creek. Two 100-meter transects will be located along this 
part of the drainage above the road to Units 9 and 10. Transects will be 
wlked each spring and fall to determine the external c:ondit:lon of the 
vegetation. An extensive monitoring program has not been designed for the 
SHUD project sincePgandE is presently conducting a detailed drift 
monitoring program at Units 5, 6, and 13. If these studies reveal that 
there are noticeable drift impacts on vegetation surrounding thei~ newer 
units similar studies will be conducted at the SMUD site. In the meantiMe, 
two lOO-meter transects will be located along the Cobb Creek drainage and 
will be qualitatively checked in the spring and fall for evidence of drift 
impacts. 

REPORTS 

. Reports will be issued a~ually beginning one year after the initiation of 
the Mitigation and Monitoring Plan. A final report wi~l be issued four 
years after its initiation. Most of the data col~ected wi~~ be gathered by 
visual assessments so no statistical analyses will be performed. Data will 
be compared between transects and years whenever possible to assess the 
effectiveness of the mitigation measures and ecological trends. 

The annual reports will also discuss problems encountered in implementing 
any measures and suggestions on how to alleviate them, specific methods for 
conducting the mitigation plan and indications on the effectiveness of the-'-' mitigation measures. . 

A detailed analysis of the overall effectiveness of the mitigation plan 
will be presented in the final report. This report will include all data 
eo~lected, document the impacts of the SMUD project, and compare them to . 
the benefits derived from the Mitigation Plan to evaluate the overall 
effect o~ this project on the environment in this area. 
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TABLE 1 

SCHEDULE FOR IMPLEHENTING SMUDGEO 

MITIGATION MEASURE 

Aauatic 

Site Ditches and Check D~ 

Acce~s Road Drainage and Paving 

Birdsong Meadow Gully Erosion 

?lantSite Revegetation 

Access Road Revegeeation 

~';ild1.ife

Snags 

Fencing Birdsong Meadow 

·Co~trolled Burning 

~lrub Planting in Birdsong Maadow 

~~iting Access to Nonessential Trails 

HI MITIGATION PLAN 

DATE !MPLEME~IT!D 

Summer 1981 

Summer 19811 

Summer 1981 

Fall 1981 

Fall 1981 

SummeZ' 1981 

Summer 1981 

Begin Jan. 198!: 

Fall 1981 

Spring 198~ 

The acceS3 ~oad from Birdsong Meadow to the site ~l be paved 
following widening and drainage ic~rovements. 
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TABL.E 2

'-' SCHEDULE FOR SMUDGEO 

JAN MAR 
MITIGATION MEASURE FEB APR 

Site ditches and check dams X 

Access Road Paving and 
Drainage 

Birdsong Meadow Gully Erosion 

Plant Site Revegetation X 

Access Road Revegetation X 

Snags X 

Birdsong Meadow Fencing· 

Birdsong Meadow Shrub 
Plantings X 

Controlled Burning 

~ting Access to 
. . Nonessential Trails 

X 

calm Creek Wa~er ~uality Mar 

Cobb Creek Mar 

Drift Effects (1983-1988) 

Purple Martin Nesting X 

01 MONITORING PL.AN 

MAY JULy 
JUNE AUG 

X 

X 

X 

X 

Jun
 

Jun
 

Jun
 

SEPT NOV 
OCT ~ 

X 

X 

X 

X 

X 

Sept 

Sept 

OCt 

Dec 

Dec 
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10c. BIOLOGICAL RESOURCES 

APPENDIX B 
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BIOLOGICAL RESOURCES WORKSHOP
 

SMUDGEO #1 PROJECT
 

SACRAMENTO 9/30/80
 

SUMMARY NOTES
 

Birdsong Meadow: 

Proposed road will not exceed 30 feet in wi dth through the meadow. This 

will increase to a maximum of 37 feet as the road leaves the meadow and rises 

along the hill to the east. The maximum paved surface of the road through 

the meadow will be 24 feet wide, with the shoulder and drainage ditch 

accountin"g for the addi.tional width.. The portion "of the road through the 

- meadow will be upgraded and paved during the summer of·1981, prior to the 

start of pO\'ier plant construction. The entire road will be paved once 
.-~ 

operation begins. 

In add; ti on to improvi ng drai nage through the two eul verts which now cross 

the road, two to three other culvert drainages will be added on the hill 

to direct water" flows across the rca"d. Energy ~isipators will be provided 

at the outflow from culvert crossings to prevent gully "erosion and will 

be designed to provide a more disperse flow of water across the meadow. 

SMUO wi 11 rna ke arrangements wi th the 1andowner. for pennissi on to correct 

the gully erosion in the meadow caused by the existing road drainage 

inorder to stabilize the drainage sy~tern and to mitigate loss of meadow 

habitat from road development. S~1UD made a commitment to have contacted 

the landowner(~) and to have arranged for the widest right-af-way possible 

through Birdsong Meadows by December 1, 1980. Thev indicated their intention 
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to have all right-of-way arrangements completed by this date. 

In order to protect the meadow from vehicle use, SMUO will construct and 

maintain a three wire fence with wooden poles along both sides of the 

road. Agreement· was reached between Lloyd Dillon and Lee Leilman that 

the fence would be constructed first, right after SMUp receives a con­

struction pennit. Access to existing roads will be controlled by locked 

meta1 ga tes. 

A few large trees removed during road construction will be used to creat~ 

3 to 4 snags in the meadow and at other locations selected by CDFG. John 

Emig of CDFG agreed to pin-point proposed locations. The methods proposed 

.by CDFG (letter, 4/18/80) will be consulted for the erection of the snags. 

S~IUD i ndi cated thei r will i ngness to erect snags, provi ded thi s coul d be done 

with the use of extensicn equipment from the road. 

In obtaining the road right-of-way. a wide enough strip will be obtained 

to provide for wildlife mitigation measures along the road. SHUD will also 

explore further possible measures to assure protection of the meadow (the ~ 
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lower portion within Lake County) from further development impacts by 

means such as an agreement, lease. or purchase. 

A program wi 11 be developed to mon; to·r the effecti veness of the eros ion' 

control measures,' revegetation, and use of the snags by wildlife. This 

plan wilT be submitted by December It 1980. 

CEC staff will arrange for a workshop between PGandE and SMUD to assure 

that there will be coordination and no unnecessary duplication of effort 

regarding mitigation plans tor Birdsong Meadow. PGandE is involved as a 

condition of the development of Unit 18, next to Oatgrass Meadow. 

Power Plant Site Sediment Control 

,~ Sketches of the Amino;l pad erosion plan were provided at the workshop. 

CEC staff will forward their comments to USGS. 

Calm Creek Spring 

Water quality and flow rate monitoring will be conducted on Calm Creek above 

the road to Units 9 and 10. Details of this monitoring progr~ will be 

presented in the SMUD monitoring plan to be submitted by December 1980. 

CEC staff sugges ted that mani tori ng of Ca 1m Creek Spri ng go at 1eas t through 

1985. This monitoring to cover standarq- water quality concerns: conductivity, 

pH, heavy metals. 

Access road and drainage system design to the power plant should result in 

. very limited sedimentation from erosion entering the Calm Creek drainage. 
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Therefore. loss of water available to wildlife from sedimentation of the 

creek is not expected. Potential lass of flow due to alteration of 

underground drainage patterns from cut and fill operations at the power 

plant site and from road construction is not expected to affect the existing 

drainage into Calm Creek. The proposed water quality and stream flow 

monitoring will identify any changes to the creek. Since SMUD is nat 

proposing any major alteration to the drainage into Calm Creek they have 

not cor.:mitted to maintaining the flow from the spring. (See AFC, p. 5-878). 

Aauatic Monitoring 

SMUD has agre~d to carry out a water quality monitoring program which includes 

monitoring of Cobb Creek.. They have also been participating and wili continue 

to participate in efforts to establish the regional nKGRA-Aquatic Resources 

Nonitoring" program. The proposed monitoring of Cobb Creek will not include 

information on fish populations. 

Nonessential Trails 

As a result of proposed site and road construction, access to existing trai1s 

wiil be blocked except for the emergency access road. Access to trails 

branching off of the emergency access road will be blocked by placing large 

rocks across the entrances to the trails. 

Controlled Burns 

The general sites selected for the controlled burns include areas of mixed 

chaparrel and chamise. The primary purpose of the burns 1S to compensate 

for loss of chaparral and chamise wildlife habitat resulting from the power 

plant development. The burns are not intended to alter the basic type of 
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habitat or to serve as wildfire barriers. Specific burn conditions and
 

patterns will be determined by BLM based on leasehold conditions at the
 

time of the proposed burns •
 

.?MUD will develop a ~onitoring program to assess the effectiveness of the 

burned areas for wi ldl ife and to pravi de infonnation on the appropriate 

time for re-burning of selected sites. This monitoring program will be 

submitted by December 1980, and will include agreement to routinely monitor 

re-vegetation and mitigation measures at least through 1984. 

Drift Monitoring 

·SMUD is preparing a drift mo~;tQring program. Emphasis. will be placed on 

moni tori ng potenti a1 effects upon the mi xed evergreen fares t northeas t of 

the power plant site. This program will be submitted by December 1980. 

Revegetation Plan 

Plantings will be timed seasonally so that irrigation will not be required. 

Therefore, irrigation would only be used under extreme conditions. A portion· 

of the well pad to the east of the power plant site will be used for the 

temporary storage of tap soil and chipped vegetation. If-the ~oron from 

drift represents a problem in revegetating certain areas at the site, a variety 

of Atriplex sp. which has shawn good borate and salt toleranc~ will be used 

as an experimental cover. Planting of Atriplex sp. will be monitored closely 

to determine its effectiveness and to assure that it does not become an 

invasive species. 
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Ponderosa pine or a ponderosa pine hydrid will be used at the power plant s;t~ 

to revegetate the north facing s1ope. For wild1ife use as food and cover 

at the site and at .Birdsong Meadow, plantings will include toyon, goose­

berry.1cur~nt, native wildrose and elderberry as appropriate in suitab1e 

habitats. The procedure for monitoring the effectiveness of the revegeta­

tion efforts will be included in the monitoring plan to .be submitt~d by 

December 1980. 
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11. NEED and FINANCING 

11a. NEED 

1. The fc~ecast and assess~ent 2jo~ted p~rsu~~t to section 25309(~) of :he 

2. 

......--.:.-'-_ ... , - - ..... 
"" - _. j.. - - - - , s ..... ·: :-.: 

3. 

- r ,.-. ­

:-- .. - ...: -:: - ..... 

-= . --.. - -" -.- - .......... -- - ~
 
____ • oJ' _ .....~. 

... '-"'" - ~ '­-

llb. FINANCING 

Conclusion 

1. The Applicant will be able to finance the proposed 

project without excessive rate increases. 
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APPENDIX B
 

NSCAPCD DETERMINATION OF COMPLIANCE
 



l 
NORTHERN SONOrv1A COUNTY 

AIR POLLUTION DISTRICT 
134 A North Street Healdsburg. Ca, 95448 

Telephone (707) 433-5911 

JanU:lry :8, 1% 1 

Ca Ii forn; ,:1 Ener:;)' Commission FEB - et ',:1,,".1111 J);)\·:e Ave IlU C 

Sacramento, CJ.lifornia HEARING ADVISOR 
AT1U:TIO';: ~lr. Hue 11 

011 .\ r::C ~ 
U',.':- J'" \ l ..- I 

-_..... _- - -'p •.• - .-. __._-- _ •••••• 

DA:r~ ; .r M! ? 8 1q 81 ;
 

REeD: f'ES 4 ,~~.~ I
 

SUB..JF.CT: Condition Determination of CO!!lpliance (S:-'IU~GEO #1 80-AFC-1) 

Dear ~Ir. Bue 11, 

TIle	 District has received at the California Energy Commission hearing on 
January 12, 1981, a nu.:nber of comments on its condition:ll determination 
of compliance concerning certain corrections and practical problems. 
Attac])N! is the second amended DOC \'Ii th those parts added as underlined 
and	 those parts deleted as crossed through. TIle only newly part is find­
ing	 13r\. The changes are not considcrc(] sllbstanti"rc. 

,-,. If you have any further questions contact me at (707) 433-$911'. 

o/W1JJLd 
JMichO-el \If. TOlmasoff

Air Pollution Control Officer 

cc:	 AI~B, George LeI"
 
S~IU[), Don ~lClrtin
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1. he:. orirJint.tlly proposeJ in the J\FC, SmJDGEO=l (at 72.3 m'l-hr) 
WO'J J. d opera to at lOOljm/<j,':\t'-hr. The Nor thorn SononlU. Cou n ty I\ir 
;'lO )"lu tieD Can trol Di::; tl- ic t (NSCi\PCD) de tcrmines tho. t opera tion u t 
lOO,)"./'jl;,,:'iH-hr \YOuld likely cause or contribute to a violation of 
tho s::ut,--~ i1mbicnt air qULlJ.ity standu.rd for Il2S. 

2. (~';w .i'.;;plicunt (per telephone call with Don l~artin October 9, 
1980) will amcnJ L he AFC for S~UDGEO~l such that SMUDGEO=l will 
er,li t no more. thiln 50 gm/gl:l'i-hr II2S. 

3. The 1~::;CIl,PCD stuff hus L'evic\leu the uhove ;-It:len,]li\ent, ulll! has 
concluJccl that if S!·iUDC:=O:; 1 is ope;:.-atcl1 at SO<Jm/,]n~:-hr for 
J~y(:ro<Jcn sulf ide emissions i t miCj~lt possibly 9'=+~se-~~- -~~+-1.~H--f! 

-t&--':I-J".,i,,<'7-±Ct-~:k·()'n· prevent the attain:nent or interfer vlith the 
i:ICli'lt'.'IlClncc of the stute cl.ltlbient air (ju.:llity stund':ll:u for 1125, 
tiJl(J"i})('re.f.ore . the project lllUSt employ Dl\CT (best avaiL-:lble 
c,)ntl"ol tccllnol()lJY) o[ SllJ./hr ellli,,:jion l-':ll:e. 

'1. The NSCJ\PCD rccoCjni:.:c" tile unce.::tuinty in numerical modellin9 
iJ.n . (.:uocludcL; 5i·:UDCf:OiI1 :::;houlJ be ue!;iCjneu and )lanncd t::> operatcI 

ilt Slb/iu:. emission 'rate (Di\CT) , but could emit at 50 gm/glWl-hr. 
if the bwckgrounu 1I2S is as 10\01 as unticipwted. 

5. At this time, it appears thilt u secondary H2S control system 
wi1J. be needed to uchieve the cmissions level of Slb/hr. 

G. Applicant proposcs to meet the applic~ble H2S emissions 
limitQtion by ~nploying a surface condenser, Stretford unit, and 
seconui:.lry H2S control sys tern , if needed. 

7. ~SCAPCD Rule 45S(a) limits geothermal, pwer plant emissions 
of sulfur compounds, calculated as 502, to 1,000 ppm or less. 

8. Si'iUDGEO l~ 1 \vi 11 emi t less than 1,00° ppm of sulfur compo U'lds, 
calcula ted as 502. 

9. N;~CArCj) Hule 'l20 (d) 1i;-;)i ts Cjeothermill power plant emissions 
of pa~ticul~tc m~tter to whichever is the lesser of: a) 0.20 
~r~ins per ~ctual cubic foot (ACF), or b) for a source with a 
procesG weiCJht rute of GO,OCa pounds per hour or more, 40 lb/hr. 

1(J. Uf\~ car" WOn\t <lase C'ordttJolft.stl, ~1.)1>~~o.ftl 'yJ I 11 lft'ft I t l~ -en.." 
.20 ,!~",jr\& of pa",ttc",-'at. matter. per Clc:.:-WraJ l;ublc foo': lind le5~ 
1l1,tl1 ,10 llJli/lll (e.."~~0-!!'i~ ~llC ~lxC't[()I.. d ~'.IJ"IlC(~ tallk coolin<[ 
L\. ,'~ .1: ~ l ' 1.' () L1 t: 1,1 j' (II ~ :; J 'J I d ' l !) • 
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I 

I 

~l. In th~ cvc'nt of <J.ny unschrdulcd outucJc at Sr'lUDGEO~l onCe 
J.S opcrutlonal, the l\pplicc:lnl. 4<jrecs iHuilcdiatcly to notify 
!; teum supplier for Si-jUDGI:Oti 1. I 

12. The NSCi,\PCD believes thcJ.1 
I 

it is rCZlson(1bly likely that the 
steam sup?licr for S;':UDGEO~l ',ill hc ilb~c to secure the necessary 
permits for steam field develqrment. 

13. Based upon the review of lhe Applicant's amendment t~ the 
J\FC, the NSCl\PCD has detcrminc~ tile following condit Ons to be 
ncccssa~y to assure complicJ.pce with applicable air quality 

st~nQards: 1 

'I 

: 1\.. lIyurorJcn SU1L ide cmissioJs from the rO\'ler plLlnt shull be no 
: <jrcater thuI1 Sl1J~'hr DU~ COUJu c:llit Llt SO(Jm/<Jr~\.'-hr provic1cc1 SlilJD 
. shows to thc sutl~J[uctlon o~ thc I~PCO t.hi1t from normLll <jcotbernlLll 
.oIJCrations (nLl~1C.~ po\','cr nldnt .J.S \·':o21l. 2lS stl1cJ:ing ~crulion~:) 
II2S impacts in toLe L\nclcrson ~;!Jrinss arca ~""'~- J.1,..l--~__~M-~ -~g...l.~ 

+C~~6J=KH.-H~~~~- ~~..l}-~~-i&r 4:;l+-~fH~.r~-bK).H-(~e-rre4= -e~--~--~", 

docs not eClual or excceJ 22' ~lb: 

M for t\OO ye~rn r>r ioJ to orer~tion or, 

(c.
(b) in the even t of non-a t t.J.irlL1C n l 0: ~ for tHO years 

'U'Itcr 'COi!1mcnccmc 11 t 2.fJ 0 r e r .:l l i?n (DZ1scJ on thc .. f<1ct 
s i <J n i fie .J. n t sou 1" CC r cd ulc t ion ~:. ~~i 11 occur fromothcr-so1..1rccs 
mid-19GI1 cJnd after). 

'-. 
#90 I\.n incrcilsc in the ~llo\",'	 ~le CIllission rU. tc [or II~S ·m~jL--~e 

-e·O"n£~l':·~"'1:"ehee- ef- \\~i 11 be grunted in~eRH--:i.-t-t.t~ti--u-n-:l-e5"~-t.-+1e-'r!'1.~-t.-tet
\...·ritin~ E::. the NSCi,,\PCD .. ~~d J. TID if ci thcr M or-n.,) is attuincd 
45 ~~-frifl.ed. \.. tEe, 

Tb c r. 1d r 0< 'C n s u 1 [ i (1 G mo nit0 1." inC! ") 1,-0(' r ;1 III shu 11 be consis t 0 fur to 
t.hree (3) l::onitorin:.; slations urd ~;hQll be llrprovilblc by tl1e cr:c, 
'" "T' .,r'c· I)C'!- ~ T ,- "C'L) 1h::L, .. d i\ . .•) anI., .uL.ol .• 

B. Applicant s11.J.11 return .:1 1 11 untrealeu steam end/or condensate 
to injection points such that hydrogen sulfide will be treated up 
to the standard of Rule 455 (a) during normal power plant 

1 

1 

operation, plunt st2lrt-up an~ plant shut-down. Furthermore, the 
Applicant sh~ll return all cbndcnsatcs to the condenser in such a 
fashion so that re~idual 1I2S is stripped ~ nd properly conveyed to 
the ejector/vilcuum system. 

c. Hechanical V.:lcuum pumpsl' mur;t be dcsiqncd r;uch thi\t oil 
Vdl'0,...f1/lIIinl: will not 110 (:l\I'L·i(,1! CD t,hp :;ll'(\lror~<1 rnoilit.y .t r. thl" 
ull wlJuld IIIuLurl"Jly dC:~L'edl:) tho :";l.l"(~lll)Jd (oull.·ul o(t.lclc.~ncy Ul· 

if particuli.lto clIliuniono to tho ilLlIlo:Jphoro will rCDult (ucc 
f indiny F). 

D. .;.f The n~+-:1:-1.~~'rl·nk--~l~~t~~t't--t'tft' evapo 1:<1 t i vc COo ler on the 
Gl:~ct[orJ C'iuii)lllc:nt 1:-h("n--i.-t.-J++'~tt-1:-t~ \Ji 11. be d0.~~iqneJ to comply 
I,' i l: I 1>.11" tic u 1" l" l . '" i ! ; " i <J n (J L It \I J f' oj-~ 0 (,j) •"lilli,]; I r , :" 

-3
 



fi'\E . ,)1 i <..: ' 1 t l! c' 11;~ j, 1 j n~; Cd 11 d Ill; 0 ncr Zl t c ,l co 11 tinU 0 u ;, II ;: S 0' \ 
101'-':,: :.',;(,::'1':..; "w''- ~cc in the 0[[-<>"1:; vc:)t l:o Lllc .... ~18~i~H::I~-- ~~~ -H--e­ .,1,,-13 1 

""" 
~:1;::--~·,";-~'v'''-;''l-\-''-{:+l~ c(.luli:l(,; lO·..:CL'. 'l'llc (J~l~; i1n.-l1Y:'.r.r \,:1;;111 hZlve ,In 

";:":."':';:;' u,l, iy:. OJ'; full sc.:.tle ;:uJ: the o_r,(' :1~PH-l:.(V~:j- t"1':7,V r,"1nqe. 
'r' "" , .... ' '~"r' -,~" i,,· ,-- -, :,-,.;;.. :_-':"'i' "'"""-·:-n-..ree-iH' ~-'-l,..[-f-:'::;-:'-~;.. - ~r± 3: ~-- .... --}-c- _r"'e~ 
~<~. ".-., ...;:~.:;;; ;~<. ;: ~·,.~,:;m~l;'~~';-~~' U.:J L·t . ~;b~d i be' i;( ;sc,l on -.:l S~;i ~ cil; I: t 
or .:,';,e!.: :;.i;;i.1,·:',U· uevice \;hich \/ill ):C .J.\'i'l.:i.l.:lLlle [or insj'cction on 
::.~i·.,:.:~ t~L'\()~l :::"'.iuC'~~t•.\:~r)l.ic~:1.nt ::l)~ll}. ,1c::;jcJrI [or ~1 t:1t-c;ct dett:,) f 

CJj':.:l'.' CJ~~ :';'.,':, on .-,11 ilnnu;11 b:1Sis. /\n al.ld,b:c ,1L.'!"Iy) for ,!j;:~ lhc\~ IO~>h~11 be 

. F. id t.!IC\~-"ih :::;;l.iliGE0!:L m,-ly be licensed on the b.:lsis of hydrogen 
pc:: l~::;,lil'/Cd'.:----,ly~l ,J.;·i' [;U:ctford/L;ur[ace conuenser system, tr.e 
i'l[\~li,;an~ PI,'y \l~;C: other :<1(~ans to cOIi\i'>ly' "~lith the hydrogen sulfide: 
el'I.:.~;:_;ioi);:: .l,i.i!litation o[ SJ.bs/hr. The .J.ppJicant will Dllbmit, no 
L;~:,:;~ tll'-\!, (.',,'0 ycal~S iJ.i.:i.or to the scheduled commercial operation 
d'lt..;, or Sj~(~>,-:i;:Ui;l rn:ojc;;t., ~"c cO:lc:eptu.J.l design ot the finally 
se.·Il:c;~.-c,l iJb;l::C~;lcnt !,;y~;tem, including dilta demonstrating thClt 
C();,;~~J..i,"l"Ci:; \;~,'c.~ the c'llir~sior'.s 1il,\it.J.tion of 51bs./hr can be met. 
Su,::;) \.Lt t.:l r;;,,,ll be SUllmi t teu to the CEC, the l\RB, and the NSCAi?CD 
a I:. ~cdst 3u J~(J'::; pl:io.::- to the J.ate inten(lcd [or commencement of 
ti~c ,j(;si<jn of tl1C? Pl"oposcd system., Desisn S11;111 not proceed until 
th(:.' i:SC;\Pc;) ]\PCO uelf~r!'\ines that the Inuteriul submitted is 
.:1(i: 'lUd t.c t·.) dcrnon~ U.-.1 t.:c comi'linnee wi th the H 2S amiss ions 
1 i;i",i t.-.l tion. Tlh:: 1\PCD :::;11011 render u de term.inu tion no lu ter thun 
1:, \i el:":;; [0110H ing th~ rer.cipt ot the mater ial from the i\ppl icu n to 

G. ~;'i1;~J,ic~lrd:' ;I[~provcd-[or-constructiondrl.1'.vings of the seCOncl<:ll-y \ 
iJ;1·~'l.c;a·:.:nt ~~:;:,~,',CII\ Dbull be subl\iitted to the CEC, 1\1'13 and the ...., 
NSC/.PCD ,"l t lC.J.st 30 cJ.J.y:. prior to the dilte: intcn,le-.:l for the 
cc·:;,·nC:1ccmc.nt of the s~/stcm. Con~;truetion shall not proceed until 
Ul(, (~SC1\PCD !,PCO de tcrmines tIla::' the drawing s submi tted ere 
u~csuntc to demons~rutc compliance with the applicable 
L,r'li til tion~;. 'i'hc l\PCO shall renu~r a detcrmina tion no 10. ter than 
15 days fo2..1o\-!ing the receipt of the mater ial from the applicant. 

d. Dy Scp tembcr 1, l~ 32, de term inc the f eas ibili ty of a 
con ti lltll)'..\;'; condCnc)il tc~ moni tor ing sys tem for 112S I includ i ng 
cE~f.:.irr.Jlt..~J costs, wilieh is Cil L'LlOlc of +~O percent ilccurucy unci 
\,;:1 i.ch :r\.·(~U i 1.' c.s rcasonLlb Ie Il\J i n lcnunce. -The l\pplicc1n t sha 11 submi t 
(iu.:lr ter 1y rcpor t:: to tl1C i'\PCO, the l\RB, and the CEC on its 
e[[ort:.; LO'-,'Llrd thc:~;(~ cletcrmina.tions. 

b. In the event that u continuous monitoring system is 
infeasible or requires unreasonable nluintenance, the upplicant 
sll;lll be rcqur iecl to ins tull un a 1 terna ti ve sys tern upproved by 
the }\PCo. 

I. .\rp1ic:, n t shull Jur ing cons truction per iod uppropriatcly
 
t:..'\~, l t U1(~ con:; truc tion si te to preven t excessive fugitive Jus 1
 
Ci'\.l~;~;~on:.;•
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J. Appl lea n L, vJi thi n () 0 do.ys of eomillcre ia 1 orcra tion, shull ® 
d Ciiions tr~ t.o tha t the i.lppliculJl ~ cmi ss i 0 n~; 1 irni tl1 L: ions of NSCl\PCD \-C,-?>I 
rules ar e be ing mLl i n tel i nell d u 1." i nCJ norll\(~ 1 po\.;cr p l~ln toperu tions . 
l~pplic.J.nt sh':111 5ub:nit u detLli .cd rcr[or~lunce test. plan to the· 
NSChi'CD c:lt lC..J.st 30 days pr~'or to such test!;. l\pplicant's 
proposed test plCLn must reeci c NSC;\PCD approval before such 
tests may be conducted to Llchi ve compliance. During performance 
of the compliance teGting u.rcrrcsentutivc of the NSCAPCD shall 
have the right to be present. 

II 

For pur;)oses of these condi tions, I" normLll" operLl tion is def i ned 
uS opera tion of the £.:J.C iIi ty wi th all uDa temcnt cquipmcn tI 

installed and opcrntin9 (includin~ plant start up and shut down) 
to specifications enumerated hercfn. 

I 

Conclusions I 

1. If the applicLlnt ope~Lltcs SMUJGEO=~LlS set forth in findings 
11 and 13 the project w111 comp~y w1ch all applicable laws, 
standards and ordinances on air qlLllity. 
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APPIENDIX C 

APPLICANT'S STATEMENT RE:
 

SOCIOECONOMIC IMP CTS IN SONOMA COUNTY
 



State of California 
Energ Resources 

Conservatio and Development 
Com ission 

In the Matter of: ) DOCKET NO. 80-AFC-l 
) 

Application for Certificatio ) Applicant's Statement re: 
of Sacramento Municipal Util ty ) Socioeconomic Impacts in 
District's Geothermal Unit # ) Sonoma County 
---------------+----) 

..\ppl i cant has endelvoreu to reac h ag reemen t I'.i t h 

'Sonoma C01:lnty on the socioec 

on the County, but has been 

Applicant therefore proposes 

potential socioeconomic impa 

nomic' impacts of the S~IUDGEO project 

nable to come to complete agreement. 

the following as mitigation for 

ts on Sonoma County: 

1 . ROAD IMP i\CTS 

The Healdsburg-Geysers Road in Sonoma County is not 

currently adequate to withstand the impacts from truck traffic 

\.;hi ch \\'. i 11 a ccur a s aresuI t 0 f the con s t r u c t ion and rn a in ten a nee 

o f S~<IUDGEO #1 . Ther.efore: 

1.1 SMUD agrees to 
I 

pay the County $75,889 \'.' i th in sixtr 

(60) days of S;\fUD's receipt of the California Energy Commission's 

.-\ f C permit (cur r en t 1y cxpee ted t 0 beg r a11 ted 0 nor abo u t \ IJ. -:.' c h :::;, 

1981). This sum is bJ.sed upo the road impact formul.:l cont~ incJ 

in the memorandum attached hereto as Exhibit .-\ and incorporated 

her c i n by ref E' r enee an J up 0 n hcas sum p t ion t 11.1. t 3, 7SOt (1 n ~ \11 ill 

be h3 ~11 (' d 0 \. e r the r 0 3 d bec:l u ~ e 0 f . t 11 C con 5 t rue t~ 0 n 0 f S:': UDl; [0 ;: 1 . 
I 

r fIno ret han 3, 7SOt 0 ns are hb. u1c J 0 \r (' r the r 0 ad bC' c ~ u .s C' u r t 11 c 

con::; t r II c t ion 0 f :-; ~ I[j n(; F0 41, the for mu1a con t ~l i ned i n [ x h i b i. t .\ 
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will be used to calculate the amount due to the County. If less J 
than 3,780 tons are hauled over the road because of the construction 

of Sj\IUDGEO It 1, S~IUD shall be re funded the propo rt i ona t e amoun t 

based on the same formula. SMUD shall include a requirement In 

its construction specifications that a record of tons hauled over 

the road be kept by its contractors. 

1.2 If an assessment district IS created to insure 

adequate improvement or maintenance of roads i!npacted by the con­

struction of Sj\lUDGEO ttl, Sj\IUD shall be subject to special asseS.3~en: 

proceedings in Sonoma County initi~ted by that district, provided 

t hat 911 ro In a y 0 f f set the p a ym en t ma cl e pur suan t top a rag raphI. 1 

against any amoulit assessed for opel'ation and maintenance of the 

He a 1cl s b lH g - GcYs e r s R0 add uri T1 g con s t 7" U c t ion 0 f 91 UDGEO Ii 1 . I f so..) 
o the r met hod 0 f fin an c in g the r 0 a 0 lsimpro v 8 r.: e n tis c rea t E: d (f 0 r 

example, voluntary agreement between road users) SMUD agrees to 

pay its share, proportionate to its use,of the improVement 3Jid 

maintenance of the Healdsburg-Geysers Road. 

1.3 SlIlUD \'fill name the Count)' as an additional ins:'l:'cd 

on S~·:LJD's unlbl'clla!excess liahility insurance poljcy coverIng 

claims bctweell $100,000 and S500,000 per occurrence. S:'IUD i\ ill 

indemnify the Coun.ty from, and hold it harmless Jg.:l.inst, SIJ pcr.::'.:-nt 

of an:: claims or causes of action up to the amount of $100,000 

per occurrence. The County, \\'i th the advice and consent 0 C '":',;U:', 

\,' ill 5 C' I ~ c t t II e d e fen sea t tor n c y s tab e uti 1 i : e J . The provisions 

o f~ 11 i:, peL r J. g rap h h'i I 1 J. r p 1): 0 n 1y to c 1 J. i!!1 S J. ;1(.1 c a use s 0 f :l C t ~,,:>'1 

a r i sin ~ fro m 9 iUDeE 0 ncon s t rue t ion and 0 n 1.)' f 0 l' t 11 c J U LH ion 

or ccn::;tructioi': or until the HC:lldsburg-(;cysers RO.:ld is improved, 
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2. PROJECT HIERGE~!CIE5 

The SMUDGEO #1 pro"ect may result in increased demand 

on the e~ergency medical services of the County. SMUD agrees 

Ito reimburse the County for actual costs incurred by the County 

in responding to an emergenc~ medical situation at the project, 

including evacuation and medical treatment. 
I 

3. CU;-'lULATIVE PIP ACT HEARn~q 
I 

SMUD agrees to par~icipate in any proceeding conducted 

by the California Energy comiiSSion to evaluate cumulative socio­

economic ~mpa~ts at the Geys)rs and further agrees to participate 

in joint action to mitigate jts share of significant cumulative 

socioeconomic impacts on a voluntary basis v;ith other geot!lerm:3.l 

<.,. developers, provided that Sll h other developers aTe not given 

•a credit for local property taxes paid by them agalns + ... any amount 

contributed to such a joint action program. 

! 

/ I : , , , 

Jan Schori 
Attorney for Applicant 
Sacramento :lunicipal Utility D::stl"ict 

Dated: 
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ARtA ceOl: (7071 

RO...05 • - • • ~%7'22:l1 

TRANSPOPTATICN 5%7-%2:l1DONALD e HEAD 
SANITATION • • S~7';l:lS \DIRtCTOR or PUBLIO WORKS 
RI:F"USI:' • • • 527-2974 

DATE: January 19. 1981 

TO: Jim Botz 

FR011: Ron Nickel 

SUBJECT: Damage to Geysers Road due to Construction of S.~~.U.D.G.E.O. #1 
• 

The Pub 1i c ~!orks Department has been asked to eva1ua te the damage to Geysers 
Road due to the construction of S.M.U.D.G.E.O. #1. The evaluation is b~seri 

on the infonnction supplied by S.~1.U.D. 

The anticipated total tonnage to be hauled ever Geysers Road is 3780 tons 
(determined from anSl'lerS to questions 2 lind 4). From (lUt exp~dence the 
a,u2.r"ge pay load per truck is 25 tons. 

From th~ 2nswer to question 1 the material will be h~uled in 5 axle trucks~ 

tht.!reforc: 

25 tons = 5 tons p2r ~xle 
5 axfes 

3780 totGl tens = 535 axle lo~ds 
5 tons per i3.Xle 

The origiral road was constructed to a Traffic Ind2x of 6.0 with an antici­
pated iif~ of 10 Y0Jr~ or 23,500 a:-le loads. 

The c!jnstan~ used by Caltrans to EVi:.lluate 5 axic tl·uc:~s is .337 p'0r 6xle 
load. The constant includes such factors ~s weight distribution, unlca~ed 

returr trip, truck weight unloaded, and season~l soil candition distributi011. 

lhe cost of salvaging the existing structuial section and restoring the road 
to a TI of 6.0 is $500,000 per mile. There are 14.0 miles of road, for a 
total cost of $7,000,000, therefore: 

756 axle load x .337 constant ~ 1.08 of lif2 
2J,500 axle lOdd iife--­

1.03 x 7,000,000 = 75;889 1980 Dol1urs 

;:;<1.. P!P IT ;"\
~~""';":'£-"t.:,..li~ b 
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January 19, 1981 -2­

Construction costs have been inflating at a rate of 20% per year. 

In addition S.M.U.D. should be reqUi~ed to include in the construction speci­
fication that all concrete, gravel and asphalt will be transported over 
Socrates Mine Road. Any change would be subject to approval of Sonoma County. 

DONALD B. HEAD
 
DIRECTOR OF PUBLIC WORKS
 

~;i,J.02. 
Supervising Maintenance Engineer 

RN:rrm 

(.-.
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