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August 17, 1994

Dear Reviewer:

The attached document, combined with the Draft EIR/EIS, constitutes the Final EIR/EIS to
the Southeast Regional Wastewater Treatment Plant Facilities Improvements Project and
Geysers Effluent Pipeline Project. This report includes responses to written comments
received on the Draft EIR/EIS and oral comments presented at the public hearings held on
June 30 and July 14, 1994.

The public hearing for this Final EIR/EIS will be held in the Board of Supervisors

Chambers in the County Courthouse, 255 N. Forbes Swreet in Lakeport at 2:00 p.m. on
August 25, 1994,
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United States Department of the Interior AUG | 7199
BUREAU OF LAND MANAGEMENT |owvmonmeNTAL science assoc
Clear Lake Resource Area -

2550 North State Street
Ukiah, California 95482-3023

(2800)
CA-33688
CA-050

Director :

Office of Federal Activities (A-104) AUG 1 7 1894
Environmental Protection Agency

401 M Street, S.W.

Washington, D.C. 20460

Dear Director:

In compliance with Section 102(2) (C) of the National Environmental
Policy Act of 1969 and in accordance with 40 CFR 1506.9, we are
enclosing five (5) copies of a final Environmental Impact Statement
(EIS) for the "Southeast Regional Wastewater Treatment Plant
Facilities Improvements Project And Geysers Effluent Pipeline
Project". This is a Jjoint EIS/EIR with the Lake County
(California) sanitation District. This Statement was prepared for
the Bureau of Land Management.

1994, issue of the Federal Register, and will be open for comment
through September 26, 1994. Enclosed is a brief project
description that may be used for the Federal Register notice.

If you have any questions, please contact Richard Estabrook at
(707) 468-4052.

Sincerely,

i;%zéltééjsigbﬁrDKQ/t///

Renee Snyder
Clear Lake Resource Area Manager

enclosures:
draft EIS/EIR (5 copies) -
project summary

cc: Sean Hagerty, Bureau of Land Management (CA-922)
Jack Mills, Bureau of Land Management (CA-930)
Mark Dellinger, Lake County Special Districts

' Notice of this statement should be published in the August 25,



The project proposes to improve wastewater treatment and disposal
capacity at the Southeast Regional Wastewater Treatment Plant
servicing the areas around the city of Clearlake and Lower Lake and
transport secondarily treated wastewater with Clear Lake makeup
water in a 24-inch diameter, 26-mile long pipeline to The Geysers
geothermal field in Lake and Sonoma Counties. From the treatment
plant, the pipeline goes south through Lower Lake, over Childers
Peak paralleling Big Canyon Creek Road, then past the Middletown
Treatment Plant (and connected to it), and up Bear Canyon Road into
The Geysers steamfield. Water would be distributed to Calpine's
unit 13 and 16 steamfields in Lake County, Northern California
Power Agency's steamfield in Lake and Sonoma County, and Unocal's
unit 18 and 20 steamfields in Sonoma County.

The EIR/EIS is available for public review at the following
locations: ‘

Bureau of Land Management - 2550 N. State St., Ukiah

Lake County Sanitation District - 230A Main St., Lakeport

Lake County Planning Department - 255 N. Forbes St., Lakeport

Lakeport Public Library - 1425 N. High St., Lakeport

Redbud Public Library - 4700 Golf Ave., Lakeport

City of Clearlake Offices - 14360 Lakeshore Dr., Clearlake

Lower Lake Water District - 16175 Main St., Lower Lake

South Lake Water District - 21095 State Hwy. 175, Middletown

Sonoma County Public Library - 3rd & E Streets, Santa Rosa

Sonoma County Planning Dept. - 575 Administration Dr., Santa
Rosa

Sonoma County Board of Supervisors Office - 575 Administration
Dr., Santa Rosa

Yolo County Flood Control and Water Conservation District -
34274 State Hwy. 16, Woodland

Written comments on the EIS/EIR may be submitted to:
Bureau of Land Management

2550 N. State St.
Ukiah, CA 95482
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INTRODUCTION

On May 26, 1994, the Lake County Sanitation District and the U.S. Bureau of Land
Management released for public review a Draft Environmental Impact Report / Environmental
Impact Statement (EIR/EIS) on the proposed Southeast Regional Wastewater Treatment Plant
Facilities Improvements Project and Geysers Effluent Pipeline Project. A minimum 45-day
review and comment period began on that date and notices were published in the Federal
Register. The public review and comment period closed on July 26, 1994. Public hearings on
the Draft EIR/EIS were held il Lakeport, CA, on June 30 and July 14, 1994.

The first part of this document contains copies of the written comments submitted on the Draft
EIR/EIS. It also contains summary paraphrased comments of the public hearings. The second
part of this document contains responses to the comments.

Each comment is numbered in the right margin (large numbers). Comment numbering may not
coincide with the numbering in the original comment letters. Each response is identified by the

associated comment number.

The text of the Draft EIR/EIS has not been reprinted. Therefore, changes to the text of the
Draft EIR/EIS are identified in the reponse to comments. New or edited text is presented in
italics.

Pursuant to guidelines of the California Environmental Quality Act and the National
Environmental Policy Act, this document combined with the Draft EIR/EIS will serve as the
Final EIR/EIS. A separate Mitigation and Monitoring Plan is under preparation.

A period for public comment on the Final EIR/EIS will be held in the Board of Supervisors
Chambers in the County Courthouse, 255 N. Forbes Street in Lakeport at 2:00 p.m. on August
25, 1994.
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COUNTY OF LAKE

PUBLIC WORKS DEPARTMENT G. R. SHAUL
Courthouse - 255 N. Forbes Street Public Works Director
Lakeport, California 95453 :

Telephone (707} 263-2341
FAX (707) 263-7748

June 9, 1994

En\"ironmental Science Associates, Inc.
301 Brannan Street, Suite 200
San Francisco, CA 94107-1811

Subject: Geysers Effluent Pipeline Project

Gentlemen:

Staff has reviewed the draft EIR/EIS prepared for the subject project and offers the
following comments:

The County-maintained roadways proposed for the alignment of the effluent pipeline will
not support the type of construction loading anticipated. We are aware that the majority
of these roads are suffering distress presently, however, with the anticipated normal
traffic loading on these roads, they will likely function satisfactorily for many years with
minimal maintenance. The proposed pipeline construction activities will definitely
1 accelerate their failure. It has been our experience that, following construction, the
-| argument with the contractor becomes the question of repairing a road that was already
distressed prior to construction. From past experience, the County Road System is left
in an accelerated maintenance intensive condition.

It is staff’s opinion that the County roads will be significantly damaged by the
construction loading, and there must be a mitigation other than documenting pre-
construction conditions and repair to equal or better.

The second issue is Table 5.2.11-1 "Estimated Impacts to Roadways Along Pipeline
Route". Minor roads such as Second Street and Mill Street, which are closed for short
periods of time, should not be a problem so long as access is made available to residents
) and the postal service. Roads such as Lake Street and Big Canyon Road, which will be

closed for extended periods of time (35 days and 5 months, respectively) must have
provisions for access by residents, school traffic, postal service, and emergency vehicles
during construction activities. Permanent closure for the duration of construction will
not be acceptable.

Finally, staff could not locate, in the draft, any discussion regarding the review and
3 approval of construction drawings by Lake County Public Works staff. This may be
premature, however, it should be considered.




June 9, 1994
Page 2

If you have any questions or wish to discuss further, please contact Scott DeLeon, Staff
Engineer, at (707) 263-2341

Very truly yours,

gvﬁi(

G. R. SHAUL
Pubhc Works Director

SDL:csj
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STATE OF CALIFORNIA - Environmental Protection Agency PETE WILSON, Govern

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
CENTRAL VALLEY REGION

3443 Routier Road, Suite A
Sacramento, CA 95827-3098
PHONE: (916) 255-3000
FAX: (916) 255-3015

23 June 1994

Mr. Mark Dellinger

Lake County Special Districts
255 N. Forbes Street
Lakeport, CA 95453

COMMENTS ON EIR/EIS FOR THE GEYSERS WASTEWATER INJECTION PROJECT,
LAKE COUNTY

Thank you for submitting the EIR/EIS for the Geysers Wastewater Injection Project which will serve
as the effluent disposal system for the Southeast Regional Wastewater Treatment Plant in Lake
County. We have reviewed the document and have the following comments:

1. Page 1-12 The pumps extracting lake water would be shut down during periods of algae

1 blooms in the lake. This is presumably to reduce the organic concentrations in the line and to
et eliminate solids from entering the injection wells and causing plugging. What level of solids
would be expected to cause problems either in the pipelines or the injection wells.

. Page 1-16 Filtration is being added to the secondary treatment process for the Southeast

2 WWTP effluent. Is the filtration necessary for protection of the pipeline, injection wells, or
both? Is there a concern about mineralization plugging the injection well? If there are

concerns about solids, what levels are acceptable?

3. Page 2-2 (paragraph 1) The Regional Board issued the Cease and Desist Order in 1991 by
3 authority of the Porter-Cologne Water Quality Control Act (§13300 et seq.). The permitting
of the facility is also under the authority of the Porter-Cologne Water Quality Control Act.

4. Page 2-110 Injection and Production Monitoring. Will the monitoring of the injection wells
4 be sufficient to safeguard against plugging of the wells due to mineralization or excessive
' solids? Is there need for further prohibitions?

5. Page 2-119 Application of sludge to the reclamation property will be governed by the waste
5 discharge requirements in conjunction with the Federal regulations 40 CFR part 503. '

y 74

PAUL A. MARSHALL
Associate WRCE

COUNTY OF Lake
SPECiAL DISTRICTS
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COUNTY OF LAKE

PUBLIC WORKS DEPARTMENT
Courthouse - 255 N. Forbes Street
Lakeport, California 95453

Telephone (707) 263-2341
FAX (707) 263-7748

June 27, 1994

Environmental Science Associates, Inc.

301 Brannan Street, Suite 200

San Francisco, CA 94107-1811

Subject: Geysers Effluent Pipeline Project

Gentlemen:

G. R. SHAUL

ublic Works Director
EMV s~
'S//

This department’s Flood Control/Water Conservation staff have reviewed the draft
EIR/EIS prepared for the subject project and offer the comments noted on the enclosed

memorandum, dated June 24, 1994.

Be advised that comments from this department’s Lakebed Management Division shall

be forthcoming later this week.

If you have any questions or wish to discuss further, please contact Sue Arterburn at

(707) 263-2341

Very truly yours,

SLSLY

G. R. SHAUL
Public Works Director

GRS:csj
Enclosure
cc:  Steve Brodnansky, Utilities Director

Kim Seidler, Planning Department Director
Sue Arterburn, Flood Control Director



COUNTY OF LAKE PUBLIC WORKS DEPARTMENT

MEMORANDUM

TO: G. R. Shaul, Director

FROM: Tom Smythe ﬁ

Water Resources Engineer

SUBJECT: Southeast Regional Wastewater Treatment Plant Facilities
Improvement Project and Geysers Effluent Pipeline Project,
Draft EIR/EIS

DATE: June 24, 1994

I have reviewed the subject document and offer the following comments. The comments are
listed by page number in Volume 1 of the subject document.

The treatment plant section of the EIR refers to adding effluent filtration to the treatment plant.
I believe this was originally proposed when the selected alternative was disposal to Cache Creek.
As disposal is now to the reservoir (where algae grows), then pumping to the Geysers area,
effluent filtration appears to be unnecessary. I was unable to contact Mark Dellinger, Steve
Brodnansky or Charlie Bunker regarding this question. I left a message to Charlie to call you
Monday to discuss this issue.

Pages 1-10, 2-17, 2-31, : The text refers to the mean lake level as 1330 msl. Current lake
operation is limited to be between 0 and 7.56’ Rumsey (1318.26 and 1325.82 msl), or a mean

of 3.78 R (1322 msl). Statistical review of the high and low levels since 1873 indicate the -

average high and low lake levels were 7.13 and 1.44 R, or a mean of 4.29 R (1322.5 msl). All
references to the mean lake level of 1330 and depths of the make up water intake should be
corrected accordingly.

Page 1-11: Reference is made to "purchasing” water from Yolo County Flood Control & WCD
(YCFCWCD) which "owns" the upper part of the lake. The water belongs to the people of the
State, however, YCFCWCD has water rights to "use” (not own) the water stored between 0 and
7.56 R. In light of the draft agreement between LACOSAN and YCFCWCD, should the word
‘"purchased” be replaced with "obtained."

Page 1-12: It is suggested that the make up water be pumped all year except for the algal bloom
period of August and September. There does not appear to be any reason for this as the intake
is located approximately 27 feet below the lake surface minimizing the intake of algae, and the
secondary treated effluent stored in the reservoir will be significantly higher in nutrients than the




G.

R. Shaul, Director

SERWTP EIR/EIS
June 24, 1994
Page 2

10

lake water. It does not appear plausible that lake water will induce algal blooms within the
reservoir.

A recommendation of the Clean Lakes Report is to operate Clear Lake Dam to release water in
late summer when lake phosphorus levels are high to harvest some of the phosphorus available
for blue-green algal growth. Although the quantity of make up water is small compared to
releases of the dam, its operation should be consistent with proposed requests to YCFCWCD.

Therefore, we recommend references to not pumping during August/September be removed from
the report. ' ‘

Page 1-24, 5-7: Long term stability of stream banks and minimizing erosion are dependent on
Mitigation Measure 5.2.1.1.E. Riparian vegetation removed from creek banks by construction
operations should be replaced with native riparian vegetation similar to that removed.

Page 1-30: Mitigation for Impact 5.2.2.4 should include obtaining an encroachment permit
from Lake County Lakebed Management. I have provided Lakebed with the EIR with the
appropriate sections marked for their comment.

Page 1-30: The irrigation well to be abandoned in Impact 5.2.2.5 is located within the County
jurisdiction, therefore, well abandonment is subject to a well permit as issued by Lake County
Environmental Health.

Page 1-32: Because domestic water supply wells may be constructed after the pipeline project

and due to the difficulty of "cleaning up” groundwater contamination, the monitoring program - -

in Mitigation Measure 5.2.2.7.C should include all wells, or a selected sample thereof, located
along the pipeline. This will ensure that pipeline leakage is identified and that all groundwater
are protected from contamination from the pipeline.

Pages 1-58, 2-59, 2-61: Mitigation Measure 5.4.1.2.N requires sloping of road surfaces toward
a hillside. This design practice concentrates flow into channels, significantly increasing the
water’s erosive power. Overall erosion can be minimized by outsloping the road, maintaining
vegetation at the top and down the fill slope, and providing adequate cross drainage and energy
dissipation at the natural drainage crossings. At large fills, such as creek crossings, drainage from
teh road surface should be transferred across the fill slope in culverts or "half-pipe’ flumes.

Page 2-33: Figure 2.3.2-A refers to the minimum water level of Clear Lake as 1326. This is
actually the normal (average) high water level. The low water level could be more accurately
represented as O R (1318 msl). During the 1976-77 drought (a SO0 year event), a low level of
1315 msl was experienced.



G. R. Shaul, Director

SERWTP EIR/EIS
June 24, 1994
Page 3

11

12

13

14

15

16

17

18

19

20

.

Page 2-42: The pipeline crossing over the Clear Lake Outlet Channel is proposed to be attached
to the Lake Street Bridge. The Lake Street Bridge is owned and maintained by the County of
Lake, not the City of Clearlake. The bridge should be analyzed for carrying the additional
weight of the pipeline (approximately 300 Ib/LF). If externally mounted, the pipeline should not
hang below the bottom of the bridge, as clearance for boats is limited.

Page 2-45: The location of the alternate pump station at Bear Canyon Access Road and Highway
175 is subject to local flooding. Flooding was observed in this vicinity on the south side of
Highway 175, including some flooding of the highway, on January 20, 1993.

Page 2-48: Figure 2.3.3-C shows two alternate "draindown" connections to the Middletown
WWTP. As draining two miles of 24" pipe would entail a volume of approximately 250,000
gallons, the connection to the storage pond is preferable to the primary treatment pond. A
250,000 gallon "slug"” could reduce treatment efficiency.

Page 2-92: Consideration should be given to utilizing "ball-joint” DIP for the lake water intake
piping. This type of construction may reduce the need for underwater assembly and anchoring
of the pipe and reduce local turbidity caused by construction (Impact 5.2.2.4, p 5-23)

Page 4-63: Current algal control research is being conducted by the University of California,
Davis, not the Clear Lake Algae Research Unit (CLARU). CLARU completed its mvesugauons
in the 1970’s.

There is no additional information on water quality of Clear Lake in Secuon 4.4.4. Either the
reference should be deleted. or the information provided. :

The report lists the Lower Arm’s contributing drainage area is 192 square miles. Including the
surface area of the Lower Arm (12.6 sq.mi.), the drainage area is approximately 81 square
miles.

The Clear Lake Dam was constructed in 1914 by Yolo Water and Power. Yolo County Flood
Control & WCD purchased the dam and obtained the water rights in 1967.

The Gopcevic Decree established Zero Rumsey relative to a concrete star in the Courthouse
square in Lakeport. At that time, Zero was equal to 1318.65. Based on a resurvey by the
USGS in 1982, the concrete star had subsided, making Zero equal to 1318.26 1929 NGVD.

Page 4-70, 9-7: In addition to the floodplains noted at the end of the second paragraph on page
4-70, the Flood Insurance Rate Maps (FIRM) designate floodplains for Burns Valley Creek (700°
wide), Miller Creek (350’ wide) (Bumns Valley Overflow) and Copsey Creek (110’ to 300’




G. R. Shaul, Director
SERWTP EIR/EIS
June 24, 1994

Page 4

wide). There are designated floodways on Burns Valley and Miller Creeks. The FIRM does
not designate a floodplain on Big Canyon Creek, except at the confluence with Putah Creek. In

20| order to comply with EO 11988, the project should be coordinated with the local floodplain
management agencies (the City of Clearlake and the Lake County Flood Control & Water
Conservation District).

TRS:trs






COUNTY OF LAKE

PUBLIC WORKS DEPARTMENT G. R. SHAUL

Courthouse - 255 N. Forbes Street A Public Works Director

Lakeport, California 95453
Teiephone (707) 263-2341
i FAX (707) 263-7748

June 30, 1994

Environmental Science Associates, Inc.
301 Brannan Street, Suite 200

San Francisco, CA 94107-1811

Subject: Geysers Effluent Pipeline Project
Gentlemen:

This Department’'s Lakebed Management staff have reviewed the Draft EIR/EIS
prepared for the subject project and offer the comments noted on the enclosed
memorandum, dated June 30, 1994.

If you have any questions or wish to discuss further, please contact Skip Simkins at
(707) 263-2297.

Very truly yours,

AL

G. R. SHAUL
Public Works Director

GRS:Imk.a
Enclosure
cc:.  Steve Brodnansky, Utilities Director

Kim Seidler, Planning Department Director
Sue Arterburn, Flood Control Director



COUNTY OF LAKE LAKE COUNTY FLOOD CONTROL

MEMORANDUM

TO: G. R. Shaul, Director of Public Works

FROM: Sue Arterburn, Flood Control Director /Xﬁ/

By: R. A. Simkins, Clear Lake Lands Coordinator
Lakebed Management

SUBJECT: Southwest Regional Wastewater Treatment Plant
Draft EIR

DATE: June 30, 1994

Lakebed Management Staff have reviewed the Southwest Regional Wastewater
Treatment Plant Draft EIR and offer the following comments:

Page 1-19

1.4.2.1 Alternative Facility Designs, Lake Diversion Pumps and Pipeline on

Pier.

Lake Céunty Code, Chapter 23, Iimits the length of a pier to 100 feet lakeward
of zero Rumsey (R) or to a depth of minus ten (10) feet R whichever is more
limiting.

Page 2-67
Lake Diversion Pumps

Screen size and intake flows should be approved by the California Department
of Fish and Game.

Page 2-92

Construction specifications should require contractor to comply with California
Harbors and Navigation Code.

Disturbed sediment at the excavation site should be controlled by a siltation
curtain or other means.




G. R. Shaul

Southwest Regional Wastewater
Treatment Plant EIR

June 29, 1994

Page 2

It should be noted that State Lands Commission has reserved to the State all
mineral rights in the lake bed.

Blasting in the lake must be approved by California Department of Fish and
Game.

Page 3-3
3.1.2.1 Alternative Facility Designs
(See previous comment under Page 1-19.)

Page 5-23
Impact 5.2.2.4.
See comment Page 2-92.

Page 9-5
Under Public works
Lakebed Management would issue a Lakebed Encroachment Permit for water

intake structure.

Page 9-6
9.2 Consultation Requirements

Add a section for Clear Lake Shoreline Ordinance, Lake County Code Chapter 23.
Section 23-4 requires an Administrative Encroachment Permit from Lakebed
Management. ‘

If you have any questions, please contact Skip Simkins at 263-2297.

RAS :Imk.a\lkbd\wstwtr
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Friends of Cobb Mountain, Inc. [ } e

Box 47, Cabb, CA 95486
(707) 928-8376

5 July 1994

Mr. Mark Dcllinger 7
Encrgy and Resource Manager
Special Districts

County of [ake

255 North Forbes Street
Lakeport, CA 95453

Dear Mark:

Thank you for sending me a copy of the DRAFT EIR/EIS for the SOUTTHEAST REGIONAL
WASTEWATER TREATMENT PLANT FACILITIES IMPROVEMENTS PR®JECT AND
GEYSERS EFFLUENT PIPELINE PROJECT.

It was duly received at the address in the United Kingdom to which you sent’it. T am grawcfui
for the oppurtunity to provide a review of the seismicity section on behalfl of Friends of Cobb
Mountain.

Regrettably, | find the treatmment of siesmicity to be gravely deficicat, for it utterly fails to
treat our concerns in an adequate manner.  You will yourself recongnize this in light of our
past discussions with you, the results of which were summarized in written form. This
summary is included, together with my letter of May 11, 1993, to Supervisor Mackey in
Appendix A, items 12 to 14, Volume 2 of 2 of the DRAFT EIR/ELS. | would point out that
your response to my letter to Supervisor Mackey, in which you assured us that our concerns
wauld be taken fully into account in the DRAFT EIR/EIS, is not included in this Appendix,
and that the appropriate existing documentation regarding your concurrence with our concerns
and your intent to deal with them directly is therefore lacking.

“In light of the above, 1 am surc that you can understand my present frustration,

disappointment, anguish, and indeed anger -- not at you personally, for we have always

known you to be cven-handed and conscientious -- but with the system which routincly

produces EIRs in such a way that issues that are insoluable or seriously inconvenient for the
project become massaged to become non-problems.

The-general-treatment of the-cavses-of the seismic.events.cesulting .Crom steam prnduction and
fluid injection in The Geysers Geotheunal field given in section 5.3.2 on pages 5-115 through
5-135 is in basic agreement with other studies of seismicity at the Geysers, but 1 would refer
the cditors of the EIR/EIS to the historical listing of seismic cvents at The Geysers {from the
late 1940s to the present which is available from the U.C. Berkeley Seismographic Station,
and which wc ourselves obtained from them six months ago. The form in which we received
this information is particularly valuablc and revealing, as it includes relevant data with respect
to each recorded event, and encompasses not only seismic events of magnitude 3.0 and above
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in The Geysers geothermal field, but also all events during the same time period and in the
same magnitude range within an arca described by an approximarely fifty mile radius from
‘The Geysers. This data is also available, of course, from USGS in Menla Park. In light of
this information, the statement in the first paragraph on page 5-129 of the seismicity section
of the EIR/EIS that "the frequency of carthquakes between M 3.0 and 4.2 is relatively small
and csscntially many of these events are attributable to natural rcgional carthquakes” is
completely false. There has heen a phenomenal increase in seismic events above M 3.0 at
the Geysers since the beginning of commercial geothermal operations, and especially since
the mid-1970s, and the focations and depths of these cvents - with very few exceptions -«
show that they are directly attributable to steam extraction and fluid injection activities at ‘The
Geysers.  This phenomenon and its causes are, as you know, generally reported and
acknowledged in published papers on the subject. Minimizing and attempting to obscure the
real situation, it that has been the intent of the statement quoted above, only serves to
undermine the credibility of the FIR/EIS.

The most objectionable aspect of the treatment of induced scismicity in this scetion of the
FIR/EIS is in its total failure to address the publicly known concerns of local residents in
meaningful way, When mentioned, these concerns are either reduced to “insignificant” by
statistical argument or brought to proposed resolution by a suggested public information
campaign to allow residents "to better prepare for any real or perceved ceffeets of” induced
carthquakes and natural carthquakes” (page 5-135). Public information is important, but it
cannot be used as @ substitute for addressing the issues themselves. Tt is, in fact, insulting
to suggest to residents that if further carthquakes occur as a consequence of the proposed
project they are the ones who must be prepared to cover the damages. The risk of major
structural damage is dismissed with a "probably not".  While acknowledging  that
"project-related induced seismicity potentially could contribute to minor local property
damage, e.g., cosmetic cracks in plaster and stuceo,” we are told that “T'he impact is regarded
as less than significant.” (page 5-129). We are also told that “Scismic cvents under M 4.8
do not cause damage to structures unless, perhaps, they are already in 2 weakened condition”
(page 5-129).

These statements provoke several serious questions: 1) What happens il major structural
damage does occur? 2) Who is to be held responsible? 3) How is responsibility to be
determined? 4) Who is to pay for the damage? 5) If it is to be assumed that homcowners
are to pay, under what understanding of public liability law is this held? 6) Because cracks

i|. in plaster, stucco, and stone walls, stones displaced from chimneys, and perhaps broken dishes

are deemed to be "less than significant,” does this mean that their repair is to be regarded as
routine home maintenance? 7) If this is the case, are homcowners expected to sustain the
expense af such repairs? If so, how can this be regarded as just? 8) Is an cxisting weakened
condition of a structure sullicient cause for exonerating (rom responsibility the party (or the
praject) who causes damage to that structure?  9) Who is responsible for determining
pre-project conditions of all structures within the larger Anderson Springs area? 10) How
Is that area itself to be defined? 11) Given the fuct that residents of the Anderson Springs

~area, as well as elsewhere around the periphery of The Geysers, are presently weary of the

frequent experience of induced carthquakes of M 3.0 and above, why is it that the need for
mitigations is summarily dismissed by the report? Further questions might well be asked.

The statcment "No mitigation is required” cannot be justified. Not only is the issue of
responsibility and compensation for damage a legitimate one, but also for reasons of reducing




(cont.)

psychological trauma for residents and rightened gucsts the sponsors of the presently
praposed project should undertake the design and impiementation of an injection program by
which the locations and rates of injection will keep the resulting scismic events to 2 minimum
in both accurrence and magnitude. This is an obviously needed mitigation which has already
heen publicly proposed and discussed.

[ have not yct been able to communicate my reaction to the EIR/ELS to other members of the
Board of Dircctors and of the Executive Committec of Friends of Cobb Mountain, but they
will most certainly agree with my appraisal of the treatment of seismicity in this document.
[ believe that the least that can he done to repair the deficiency is to provide us with an
opportunity to hold 4 round-table discussion with appropriate parties, at a time convenient to
oursclves, for the drafting of a statement to be inciuded within the Final EIR/EIS (not to be
buried in an appendix) which will hoth recognize our specific concerns outlined in the
guestions posed above, and will deal with them in a straightforward, explicit and effective
fashion. This meeting will not be able to be held until after the 10th of August, following
the return of James Matzinger and my wife and myself from Europe. If this is not done, we
will be foreed to regard the Final EIR as seriously flawed.

With best personal regards.

Yours sincerely,

Y ¢ e -

‘}} Z/ﬂm«// ‘//'m-- / L.
Iamilton Hess

Vice Chairman







STATE C. CALIFORNIA—BUSINESS, TRANSPORTATION AND HCUSING AGENCY PESTE WIHSON, Governc

DEPARTMENT OF TRANSPORTATION

OISTRICT 1, P.O. BOX 27C0
EUREKA, CA 95502-3790
TDD PHONE 707/ 445-6463

(707) 445-6445

July 11, 1994

1-Lak-29/53/175

Lake Co. Sanitation
District

DEIR/EIS for Wastewater
Disposal project

SCH No: 93033052

Mr. Mark Dellinger
County of Lake

Planning Departnment

255 North Forbes Street
Lakeport, CA 95453

Dear Mr. Dellinger:

We have reviewed the Draf:t Environmental Impact Report/
Envircnmental Impact Statement (DEIR/EIS) for the proposed
construction of a 26-mile pipeline which weculd carry treated
wastewater from north of the City of Clearlake to South Lake
County. We have commented previously to the County on the
propcsed Project Narrative in a letter dated April 28, 1991, and
the Notice of Preparation cf the DEIR/EIS in a letter dated
April 7, 1993. We now offer the following comments:

“We concur with the DEIR/EIS (page 1=~82 and page 5-174
Mitigation 5.4.11.1.E) acknowledging that any work within the
1 State highway right of way as a result of this project will
require a Caltrans Encroachment Permit (Streets and Highways Code
Sections 660-734).

There are two prehistoric cultural resources recorded within
the proposed pipeline precject route in Caltrans’ right of way
(CA-Lak-2561 and CA-Lak-262 archaeological sites). The DEIR/EIS
(page 4-153) states that '"the true extent, significance and
complexity of the (archaeological) sites are largely unknown.”

If these two sites are within the final pipeline route, the
‘following will be required as conditions of the Caltrans En-
croachment Permit:

1) a complete survey of cultural resources within the Caltrans
right of way, inclusive of prehistoric and historic archae-
oclogy, historic architecture, and places of Native American
cultural and/or religious significance (in accordance with
California Public Resources Code 5097 and 5024, and Califor-
nia Environmental Quality 2Act, Appendix K);

2) documentation of consultation with all applicable Native
‘American groups (per Public Resources Code 5024);




Mr. Mark Dellinger
July 11, 1994
Page 2

3) subsurface archaeological testing (per Public Resources Code
5024) to deteramine if the two recorded rescurces remain
within the Caltrans right of way, and if either recorded
resource is eligible for inclusion en the California
Register of Historical Resources; and

3) Mitigation measures if either of the recorded resources is
within the Caltrans right of way (in accordance with CEQA
Appendix K and Public Resources Code 5024).

Caltrans and County representatives met on December 16, 1993
and on June 27, 1994 to discuss the County’s proposal for
| longitudinal encroachment of the pipeline within Caltrans’ access
controlled right of way. At the June 1994 meeting the County
requested further consideration for placing the pipeline within
the State highway right of way. We advised the County we would
consider this reguest prcviding that altsrnatives analysis of
pipeline placement inside and cutside the Caltrans right of way
is transmitted to our office. This alternative analysis should
include at a minimum, the follcwing:

1) For each alternative, a financial analysis comparing the
cost of placing the pipeline inside and outside the Caltrans
right of way. This analysis must include the specific costs
(materials, labor, services, archaeological mitigation,
etc.) for each alternative.

2) Cross-sections (elevations of the roadway, depth of pipeline
placement, and a typical section) for each regquested longi-
tudinal encroachment location.

3) Reasons why alternatives to placement within the Caltrans
right of way wculd not be reasonably available.

Should you have any questicns please call Dave Carstansen at
(707) 441-5813.

Sincerely,

S MhA

E. L. WAHL
District Director

cc: Michael Chiriatti
State Clearinghouse
1400 Tenth Street
Sacramento, CA 95314




Lake Co. Planning Dept.
JUL 11 1994

RECEIVED

Board of Supervisors . 7/11/84
Planning Board.

I 6ave lived arround here lorng enougﬁ to remember the green area in our
back yard, the plume of reinjectec waste water that nourished the plum trees.
That was our septic leach field. This is now gore, rnow that progress has
arrived in the form of Special District billis which have gore up 30% this year
alone.

Now I read about this granc plan to pump the very water that used o
replenish the water table uncer my garcer, take it and nump it up to Clearlake
(which I thought was a bad idea) and thence up to the Beysars to spin the
turbines of P.G.&E., Uncocal and Nor Zal Power.

Not at my expense. I feel that removing the water from this basin; arc
pulling down the water level of Clearlake tc do it, is rip coff encuch Jithoutl
asking the public to finance it.

Who represents the pulic interest in this? All I have to cdo is look at my
water stressed plum trees to realize that ary water, éven waste water, is
valuable in California.

Don't look to Special Districts. Another 30% rate increase is plianned to
fund this pumping. The new manager, Steven Brodnansky, came aver from P.G.&E.
during their most recent rourd of management cuts. Zrobably tock a good early
retirement. Swept right inte temporary manacer of Special Districts, stayec
through the job posting and bidding. Well, good managers ARE hard to find.

We the citzens have Bought this water, useZ it; and now must pay to
dispose of it. ﬁnly the Board of Supervisors, and the Planning Degt. are in a
position to see that we get thé best possible "deal" for this water that the

geothermal companies covet. They will! only do so if the pub}ic holids their




1 | feet to the fire. Is everyone in Lake

Bruce Arndt
box 509
Lower Lake, ca S5457

C.Cs

FD, Times Star, Clearlake Observers

Co.

on drugs,

n

or is it just the heai?

vz



STATE OF CALIFORNIA - CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY PETE WILSON, Gover

STATE WATER RESOURCES CONTROL BOARD

DIVISION OF CLEAN WATER PROGRAMS
2014 T STREET, SUITE 130

P.O. BOX 944212

SACRAMENTO, CALIFORNIA 94244-2120

(916) 227-4481
(916) 227-4349 FAX

JUL 12 1394

Mr. Mark Dellinger

Lake County Sanitation District
255 N. Forbes Street

Lakeport, CA 95453

Dear Mr. Dellinger:

LAKE COUNTY SANITATION DISTRICT (LACOSAN); SOUTHEAST REGIONAL
WASTEWATER TREATMENT PLANT IMPROVEMENTS AND GEYSERS EFFLUENT
PIPELINE PROJECT; (SCH#86-021102); STATE REVOLVING FUND (SRF), PROJECT
NO. C-06-4070-110

Thank you for the opportunity to review the Environmental Impact Report/Environmental
Impact Statement (EIR/EIS) for the project referenced above. As you know, the State Water
Resources Control Board, Division of Clean Water Programs (SWRCB/DCWP) is
responsible for administering low interest loans for wastewater treatment plants and water
reclamation projects. Since the LACOSAN will be seeking one of these loans, the SWRCB
will be a responsible agency under CEQA, and will use all relevant environmental documents
when making a decision on whether to issue the loan. The LACOSAN will need to provide
us with copies. of the Final EIR/EIS when it is completed. You should also include copies of
comments and responses on all documents as soon as they become available. In addition, we
would appreciate a summary of any verbal comments pertaining to the document and project
approval received at the June 30 and July 14, 1994 public meetings. It is our understanding
that the U.S. Bureau of Land Management (BLM) will be the lead federal agency for the
project and will ensure that the appropriate federal agencies are afforded an opportunity to
comment on the draft EIR/EIS. In addition, while CEQA itself does not require formal
public hearings, at least one public hearing is required for an SRF loan project. Notices
need to be distributed 30 days in advance. A copy of the notice and summary of the public
review should be sent to the SWRCB with any loan application. Specific comments follow:

1. BLM will act as the lead federal agency for all phases of the proposed
Southeast Regional Wastewater Treatment Plant project and the Energy
Enhancement activities at the Geysers, with the exception of Section 106

1 Compliance. BLM has formally requested (letter of June 7, 1994) the DCWP

assume the responsibility for Section 106 Compliance for the proposed project

and the SWRCB has agreed. The State Historic Preservation Officer has been
informed of this arrangement. :

2. The final EIR/EIS should distinguish between those mitigation measures which
2 will be adopted by LACOSAN as conditions of approval and those
recommended by staff or the consultant. All significant and potentially




Mr. Mark Dellinger 2. JUL 12 1884

significant impacts identified should be addressed and appropriate mitigation measures
proposed. The final EIR/EIS should identify what monitoring/reporting requirements will be
used to ensure that the mitigation measures will be implemented effectively. We will need a
final mitigation plan and monitoring program for the project and a document from the
LACOSAN’s governing body committing to implementation of the mitigation measures.

3.

Page 1-46, item # 5.2.10.1. How and where will Serpentine deposits
excavated during pipeline construction be disposed of?

Will the I/1 reduction, addressed on page 3-40, be implemented as a part of
the proposed project or independent of the proposed project?

The SWRCB’s Cultural Resources Officer will work with the LACOSAN and
your Archaeological Consultant to develop any additional studies which my be
required in order to complete the Section 106 Compliance process. Any
studies required to provide additional information for Section 106 Compliance
will proceed independently from the rest of the EIR/EIS process and should
not delay the completion of the final EIR/EIS.

As the DCWP’s Cultural Resources Officer, I will contact Tribal Leaders from
the various Native American groups in the Lake County area to determine if
any historic gathering areas or Secret or Sacred Areas exist in the proposed
project area.

If you require further assistance in this matter, please call me at (916) 227-4481.

Singerely,

Joe L. Pope

Cultural Resources Ofﬁcér -

cc: State Clearinghouse
1400 Tenth Street
Sacramento, CA 95814

California Regional Water
Quality Control Board
North Coast Region 1

5550 Skylane Blvd. Suite A
Santa Rosa, CA 95401




State of California THE RESOURCES AGENCY OF CALIFORNIA

MEMORANDUM

To: Mr. Douglas P. Wheeler
Secretary for Resources

Mr. Mark Dellinger
Lake County Sanitation District
255 North Forbes Street

COuUNTY c
Lakeport, CA 95453 OF Lake

OO\ SPECIAL DistRicTS

/\

From: Department of Conservation
Office of Governmental and Environmental Relat

Subject: Draft Environmental Impact Report (DEIR) for the
Southeast Regional Wastewater Treatment Plant
Facilities Improvements Project and Geysers Effluent
Pipeline Project, Lake County. SCEH #86021101

The Department of Conservation’s Division of 0il, Gas, and
Geothermal Resources (DOGGR) has reviewed the DEIR for the
proposed project and submits the following comments for your
consideration.

1) In the section of the report titled "Acronyms and
Abbreviations used in this EIR/EIS" the DOGGR is referred to as
California Division of 0il, Gas, and Geothermal Resources
(DOG&GR). The correct reference is California Department of
Conservation, Division of 0il, Gas, and Geothermal Resources
(DOGGR) . This comment applies to all references to DOGGR —
throughout the document.

2) On page 1-30, section 5.2.2.5: The California Division
of Mines and Geology does not regulate irrigation well closure.

3) Oon page 1-83, Table 1.7-1: In addition to fluid
injection, a permit from the DOGGR is required for the drilling
of new injection wells and the conversion of existing wells to
injection on private or State lands. The permits issued are a
Geothermal Drilling Permit and a Permit to Rework. The
regulatory authority is the CA Code of Regulations Title 14,
Division 2.

4) On page 1-83, Table 1.7-1, Fluid Injection: The Permit
or Approval given by DOGGR is a Project Approval rather than a
Notice of Intent or Responses to Written Orders.

S) On page 2-105, third paragraph: There are 40 wells
approved as injection wells. An average of 29 wells are used to
inject fluid each month.

6) On page 2-112, section 2.4.4.2, second paragraph: The
DOGGR and BLM will require Calpine, Unocal, and NCPA to
periodically demonstrate mechanical integrity of the wells.




. Mr. Mark Dellinger

Mr. Douglas P. Wheeler
July 7, 1994

Page Two

7) Page 4-71, first paragraph: Groundwater resources are
not regulated by DOGGR. The DOGGR is mandated to prevent damage
to underground and surface waters suitable for irrigation or
domestic purposes by reason of the drilling, operation,
maintenance, and abandonment of geothermal resource wells.

8) Page 4-188: Comment on first paragraph, line two and
three: Has there been sufficient wells drilled, of late, to
demonstrate that "most drilling" currently uses "sumpless"
drilling techniques?

9) Page 5-140, Last paragraph, next to last sentence: The
following correction should be made. "Besides the biennjal

annual—inspeetien tests, injeetion—wells—are—inspected—during

each—mechanical—integrity test—andagain-duringthe—injeection
projeet—review a Division inspector will make perijodic visits to
the well site.™

If you have any questions, please feel free to contact
Kenneth Stelling or Ali Khan at the Division district office in
Santa Rosa. The address is 50 D Street, Room 300, Santa Rosa, CA
95404; phone (707) 576-2385.

Jason Marshall
Environmental Analyst

cc: Kenneth Stelling, Division of 0il, Gas, and Geothermal
Resources, Santa Rosa

Mlchael Stettner, D1v1s1on of 0il, Gas, and Geothermal
Resources, Sacramento '
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L~ Mark Dellinger, EIR Representative

SIERRA CLUB - REDWOODCHAPTER

P.O. Box 466. Santa Rosa, CA 95402
Phone: (707) 544-7651
Fax: (707) 544-9861

July 4, 1994

Lake County Sanitation District
255 North Forbes Street
Lakeport, CA 95453

Rich Estabrook, EIS Representative

U.S. Bureau of Land Management (BLM)
2550 North State Street

Ukiah, CA 95482

Re:  Southeast Regional Wastewater Treatment Plant Facilities and Geysers Effluent Pipeline
Project Draft EIR/EIS Release May 26, 1994.

Dear Sirs:

Thank you for the opportunity to comment on the above mentioned EIR/EIS. Iam
representing the Redwood Chapter of the Sierra Club and commenting on behalf of 7,000
members located in the counties of Lake, Mendocino, Solano, Sonoma and Napa.

This letter and our attached commentary are presented to you by July 14, 1994
in compliance with the request to provide comments on the proposed Geysers Effluent
Project. (Project documents are Volumes One and Two and not the original EIR which was
never deemed adequate for the original project analysis.) We may make additional comments
either written or during public hearings before the Planning Commission, Board of Supervisors
or other public entities. All comments and references contained herein are hereby
incorporated into the official record of proceedings for this project and its successors.

We object to approval of the project in its present form for the following reasons:

1. There has been insubstantial evidence for conclusions derived in this technical document and
that will directly affect the ability to carry out discretionary decision of compliance. A true
description of depletion of The Geysers resource is lacking and technical analysis must be
either included or summarized sufficiently for resolution. The current rate of resource use has
depleted a non-renewable resource. The proposed action results are speculative, at best. We -
refer you for policy guidance to Governor Wilson’s statement in addressing the current budget

To explore, enjoy and protect the earth

Printed on recveled paper @



crisis, "my goal of ’preventive’ regulatory policies - policies that discourage unnecessary
investment in infrastructure that is costly, unneeded and environmentally undesirable." We
refer you to the NEPA Code of Federal Regulations, Title 40 - Protection of Environment
Section 1502.22. Please refer to the Sierra Club Depletion and Geology Discourse attached.

2. There has been inadequate analysis of cumulative impact based on CEQA and NEPA
requirements. Cumulative impacts from geothermal projects has been tested in court in the
case of the Sierra Club, Cal-Trout and California Dept of Fish and Game vs Mono County
on cumulative impacts under CEQA on EIR adequacy. The court was tried in 1988 and was
withdrawn with a settlement in 1989 for funds for fish mitigation. There has been no analysis
is this EIR/EIS of the impacts to the aquatic habitat from either the current proposed project
or the potentlal projects that are pending. Please refer to the need for complete analysis of
cumulative impacts for both NEPA and CEQA. (See Appendix A.)

3. The Sierra Club supports the principal component of this proposed project, reuse of
wastewater. However, the approach proposed leaves much to be desired. There is the issue
of introducing secondary treatment into water sources of the State of California. And there
is a critical lack in defining a true financially viable and long term solution. Bacteria, viruses,
chlorine and estrogen compounds may be required to be removed. Will secondary level of
treatment, and not tertiary, be adequate for the wastewater?

4. The potential for spills of secondary effluent and runoff of toxic materials involving

. mercury mine tailings or asbestos/serpentine soils, or sedimentation through construction and

pipe damages due to landslides or earthquakes is not adequately addressed or mitigated. The

impact of additional toxins being introduced into public water resources or into areas like Big .

Sulphur Creek, designated by the EPA as exceeding recommended criteria of ammonia,
aluminum, arsenic, boron, chromium, copper, iron, manganese, mercury, nickel and zinc are
unlawful. The EIR lacks a good contour map and accompanying analysis of the run off flow
potential from the tanks and from the pipes in the case of failures, it should also include the
location of the mercury mines and mining tailings sites.

5. There is the problematic removal of water from its’ 'origi.nal watershed.
6. Some researchers blieve local seismicity may be related to fluid withdra\;val, and possibly,

to condensate injection because the microearthquakes can be correlated withtwo pressure sinks
in the geothermal field associated with the regions of steam production. The injection plan

.can increase the seismicity and will not only effect local residents, but will, through the

obvious movement of the earth soils, cause the faults and fractures by which the steam
currently is utilized, to be sealed which will further damage the natural resource. What will
be the critical level of microearthquakes at which the project will be halted?

7. A recent California Energy Commission (CEC) search could locate no records of riparian
water diversions since they do not require.a permit and riparian diversions must be identified
in context with water quality impacts from this project.
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8. Diatoms, siliceous compounds, from supplementary injection lake water can impact the
geothermal resource field and a physical chemist needs to investigate.

9. What were the criteria for choosing the injection points? Otherwise the best and seemingly
natural course is to inject water at the natural recharge points such as Cobb Mountain or the
Colloyomi fault. A long range and comprehensive restoration of the geothermal resource has
not been proposed and instead a profit margin increase is all this project will accomplish, if
it can do that.

10. The Department of Oil and Gas needs to enforce a contractual agreement making the
steam supplier liable that if steam is not produced then they incur the costs of reclamation.
A bond of adequate amount to cover full and comprehensive restoration needs to be included
as a stipulation for this project and any others.

11. There needs to be a clearer definition of legal responsibility. The Geothermal Resources
Act of 1967 established the Geothermal Resources Board, however, by the end of the 1980’s
this board was dissolved. The Division of Oil and Gas under regulatory laws pertaining to
wells and well closing, has limited oversight. There appears to be no central authority, only
piecemeal authority weakly based within each county planning department. Limited
regulatory authority is given to the State Water Resources Control Board, The Department
of Fish and Game, Air Resources Board and the Dept of Forestry and Fire Protection. Under
the Warren-Alquist State Energy Resources Conservation and Development Act of 1974, a
state energy commission is to have responsibility to develop and coordinate a program of
research and development for geothermal resources. The Federal Geothermal Steam Act of
1970 reserves to the Secretary of the Interior the right to require production of more than one
component of the geothermal resources. Does this project fall within the scope of a state or
federal agency for monitoring of mitigation steps? Is the drilling of wells whether production
or injection wells, subject to state and/or local jurisdiction? Depending upon the jurisdiction
will drilling permits be considered ministerial rather than discretionary, and thus being exempt
from CEQA? In addition, Calpine and NCPA take possession of effluent at their pad sights
(Unocal isn’t directly determined) (pages 2-108/109), who has legal responsibility up to that .
point? '

; 12. The final agreements between LACOSAN and the geothermal industry will include

provisions for the participants to provide funds for system modifications if they become
necessary (page 2-7) and in the event the modification is needed, the geothermal industry
would provide a two-year advance notice that they could no longer take the water. Is this-

- sufficient time when it potentially impacts so many peoples lives? Will there be a resolute

Ordinance from both counties stipulating that the secondary effluent will not be discharged
into water ways either ground water or riparian?

Attached are the following documents that will comprise our comments on the
EIR/EIS; the Depletion and Geology Discourse, Comments List, Research Resource List, and
Appendices A through R. The purpose of the Discourse is to supplement the lack of true

-
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depiction of the current status of The Geysers resource and its’ geology. Because the
Discourse is derived from the Resource List sources and not directly from the EIR/EIS it need
not be directly commented on by the EIR preparatory staff. However, the discourse is key
in understanding the lack of information in this EIR/EIS for truly depicting the available
technical research and conclusions. Conclusions which weigh heavily in defining the
appropriateness of the proposed project. . The Comments List represents our direct concerns
with actions and comments in the EIR/EIS itself. The Appendix A to R is to be included in
the comments in its entirety.

The use of an apparently unsubstantiated technical solution which threatens a unique
resource and poses potential harm to species of special concern is seen as a risk Sierra Club
members are unwilling to take.

We therefore request that the project be appropriately amended or the project be

denied as proposed.

Sincerely,

Apetetle N

Krista Rector
Executive Committee, Redwood Chapter
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10.

11.

Sierra Club Comments

Mercury Mining tailings locations are not included in any of the maps nor are they
discussed other than in context with OSHA compliance. There needs to be an
expanded analysis of the potential of mine tailings being 1mpacted by plpelme rupture
or sedimentation impacts on waterways during construction. Mercury in pamculate
form is discussed in context of removal on page 5-146 with the amount held in effluent.
Please explain how the effluent will be measured and monitored for mercury and other
toxins prior to injection approval.

The real reason for decline in steam reservoir pressure is overdrawing of resource and
more analysis is needed to appropriately determine feasibility and mitigation steps in
the case of failure (see Discourse) Page 1-4, 2-105.

A true cost comparison with Cache Creek/Yolo County option for wastewater disposal
is needed with the full cpst of Geysers effluent injection page 1-5

25 year history at The Geysers with condensate injection and drilling mud use includes
failures which have not been adequately monitored for fish kills. Further explanation
of the potential for aquatic impacts is needed. Page 1-6 Expand on Page 5-32 latter
effect could result in fish kills. Potential impact on Rainbow trout page 5-59.

If this EIR/EIS is based on "preliminary design" only then it is not a true analysis
under CEQA. Page 1-6

No data on the type of pipe selected in relation to the impacts of earthquake Page 1-9

No analysis of the steel tank on Childers Peak which is 60-70 feet in diameter and 24-
32 feet high holding 620,000 gallons if damaged Holdlng berms? what is down hill? See
page 5-31 - :

Page 1-9 Impacts from 100,000 gallon tank on Y-Pad? Page 1-10

Lake Intake of water: will there be any analysis of water besides diatomes? How do
diatomes made up of siliceous material react when heated and injected in compact
mineral spaces? Page 1-10

No facilities planned for treating the make up water Page 1-12

What other reasons would there be for shutting off of lake water besides algae bloom,
could there be toxic spills, etc. Page 1-12

The Y-pad would regulate flow of effluent to some of the distribution lines, are the rest
from only the Childers Peak? Page 1-13
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13.

14.

15.
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18.
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20.

21.

22.

23.
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26.

Pipeline pressure, what is the mitigation for pipe line pressure loss? Page 1-13
Mention of adjustments in make up water withdrawals, what is the total anticipated
water removal over the anticipated 25 to 50 year life of this project? What is the
cumulative effect on the lake? Page 1-13

What is the backup system for the distributed control system (DCS) page 1-13

How is SERWTP integrated with the emergency control system in case of failures?
Page 1-14,

An alarm is mentioned but how is the leak to be located and how long would it take

to find and repair the leak, what is the potential flow rate at all points in the system

and what is in the path of each potential breaking point?

Unocal to widen a 2000 foot jeep trail Page 1-14 With expansion of the project what
is the cumulative impact for additional native soils and plants destruction?

NCPA would add other sources of water for injection, would this be a separate permit
process for instream flow takings? Page 1-15

Proposed filtration with a chemical coagulant aid of either polymer or alumimum
sulfate (alum). If this is a residue what happens when it is superheated? Page 1-16
What happens when chlorine is heated?

What happens under abnormal conditions with the oxidation ditch process? Page 1-16

Clarify language of "open space” used on page 1-19 in reference to use of single pump
station at Bear Canyon rather than the proposed five separated pump stations.,

Reference is made to a surge tank on page 1-20, explain fully what can happen if there
is a surge or pressure increase and it’s effects on the i mtegnty of the piping.

What happens at the injection wells when wastewater is cut off page 1-20

Diverted lake water would directly enter the pipeline as opposed to a reservoir, explain
impacts if the lake water needs to be controlled due to contamination. page 1-20

Please explain the Alternate Route E definition of the pipe location, currently stated

it would be entirely located within or in the shoulder of public roads. Does the pipe

run above ground and what are the mitigation plans if it suffers from vehicle impacts
page 1-21

Significant and unavoidable impacts page 1-22: Impact 5.2.3.11: could result in a
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

permanent cumulative loss of woodland and mixed chaparral that provide habitat for
special status species of bird. How much loss in proportion to area, how much loss
in proportion to population of which identified species? Please elaborate.

Cumulative impacts page 1-77 Cumulative in the case of this proposed project and all
the others potentially to follow need to be fully and completely addressed (See
Appendix A). Cumulative impacts are key in any analysis under CEQA or NEPA and
must realisticly address the impacts of all potential projects. What may not have an
impact under 10 small projects can and will have an impact when seen in the broad
scope over a period of time. This EIR/EIS is seriously remiss in not addressing the
true cumulative impacts of accepting wastewater in addition to the stated three cities,
you need to include the other cities, starting with Santa Rosa.

Environmentally preferred alternative page 1-78, selection of route F, only a mention
is made of the time delay in case of emergency, please elaborate.

1-81 Responsible parties and cooperating agency. Please explaln when an agency

changes from being a responsible party, a mititgation monitoring party and becomes
a cooperating party.

Explain why there was no cost analysis and impact analysis for using secondary treated
effluent and not tertiary. Page 2-1, 24, 2-5, 2-7, 3-29.

Explain the legal definition of "final agreements" betweeen LACOSAN and "the
geothermal industry" and how will there be specific provisions for funds for system

modifications. Page 2-7

Explain the financial ramifications from the porposed two year advance notice or

"walk-away" contract when "the geothermal industry" could no longer take the water.
Page 2-7

Is Figure 2.1.4-a on page 2-19 to scale? Is the lower axis labeled correctly?
What is a comminutor on page 2-24?

Is the effluent only treated to secondary standards? Page 2-24? Are other plants effluent
only secondary?

Page 2.58 Unocal pipeline injections sites, what will be the determination used for sites
C and H and D&V 18-1.6? -

Page 2-69 alarm signals are mentioned but response method is not outlined.
Preliminary design report is available but when and how will final plan be




52
53
54

55
56

57

58

59

60

61

62|

63

38.

39.
40.
41.
42.

43.

45.

46.

47.

48.

implemented? Who has oversite and responsiblity and bonding to cover spills? Please
discuss in context with information on spills of injection fluid on page 5-141.

Table 2.3.5-4 construction disturbance table, no totals included.

Pipe pressure criteria and testing requirements are outlined, however, the method of
wastewater removal is never completely explained, please describe how. page 2-90

Dust suppression using Clear Lake water must be bought from Yolo County how
much and how many trips? page 2-95

page 2-97 67 percent pipe incline and deviation from existing or planned roads; how
will repair crews service these areas for regular maintenance or for breaks in the pipe?

page 2-106 Please expand on your determination of "complexities and uncertainties" and
what this means in terms of potential mitigation plans.

Explain the statement that the project would not increase production to installed
capacity levels? Why wouldn’t a plant expand or it’s well fields expand is the resource
became plentiful? What is meant by this statement, is there a cap on the growth?
Page2-106

Page 2-107 zero to 60 percent return values, 30% in 4th year; injection seems "assured";

natural reservoir phenomena account for a significant but unknown effect on IDS .

recovery; and suspension of injection had no observable effect on IDS mass flow rates:
all this points to a hit and miss program. How many injection wells, whether
eventually capped or used would there be drilled in order to find a successful series of
wells?

_page 2-109 "may be mixed" by Unocal with condensate and diverted stream flow,

which stream, which permit? What are the possiblities of spills occurring during the
"mixing" process? .

page 2-111 "enthalpy"? Please define it and the monitoring of it. It seems to be the

crux of the ability of the industry to monitor its effectiveness and allows them to make
a judgement on the cost effectiveness of purchaseing water, especially if there is no
quaranteed outcome. -

Page 2-111 locations and rates of injection would vary over time in response to
reservoir pressure condisitions-and steam production, where and what amount of wells
are to be developed and what are the mitigations for extended and expanded
development? ‘

page 2-112 citizine’s concerns not allayed, especially when induced seismicitiy is termed
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- "unsignificant”, however, of greater concern is the fact that you may be destroying a

resource through seismic induced collapsing of the faults and fractures. Please address
this issue, what technical analysis has been done?

Spill control plan see summary section 5.3.3, "have existing spill control plans related
to their injection programs". Past history at The Geysers shows a complete lack in
monitoring of fish kills (See Appendix O). There also is a laxity in applying
appropriate fines which means spills aren’t a "problem" to the operators. Please address
how this project will increase the probable and potential spill numbers and what the
impact would be to waterways and aquatic habitat.

Project abandonment and reuse: what "certain" facilities are abandoned, how are they
abandoned and how is the land reclaimed to its’ natural state. Expand on the program
alteration proposed if there is to be "reuse" for "another purpose".

Funding not yet committed is mentioned on page 2-126. What alternatives are being
proposed to supplement these sources? How does funding affect the "go" or "no go"
option of this project?

Page 3-30 well abandonment under Dept of Conservation, please review the mitigation
if or when the State Lands Commission and the Department of Conservation is
absorbed into a new entity as proposed by the current Governor.

Page 3-31 Please relate and explain the information on regulation and the table on page
1-81. There doesn’t appear to be a direct correlation between responsibilites. For
instance, the CRWQCB must sample injected effluent and report on volumes. Any
lost circulation at depths less than 300 fee must be reported. Reported to who? What
happens after the reporting?

Page 3-36 Anderson Springs injection area; this is a confusing section of the EIR. Are
there more than one proposal, for example "Alternative G"? Or are you referring back
to the original proposed EIR that was never accepted or confirmed? How does this
relate to the current project.

Page 3-36 Calpine presentation to Bd of Sups 5-28-91. This information should have
been issued as an Appendix to the current EIR. Please publish this information with
the responses to this EIR/EIS.

Linkage with other Wastewater sources page 3-39 Again, this emphasizes the need for
a complete cumulative impact statement which is missing in the oversight of this
EIR/EIS. Please fully address the cumulative impacts of all possible future projects.

Explain the proposed "synergistic" alternative to coordinate with a remediation
program for the Sulfur Bank Hazardous Waste Site Superfund site. Where is this site?
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What does it contain? How would it be incorporated and what are its’ mitigations?

page 3-40 The cursory comments on reduction of flows and conservation is indicative
of a lack in true mitigation for resource impacts. Reduction in use, reduction in
surface flows into treatment plants and resource in geothermal/electrical production is
key in terms of long term impacts and should be treated fully as needed.

Ranking of Project alternatives page 3-44. The assessment of long term impacts by the
use of the Project Alternatives is highly suspect. For just one example, there is a no
impact on Water Resources. Please explain the criteria for assigned of values.

Page 3-48 The original cost estimate of The Geysers recharge/effluent injection project
was $17 mil versus $39 million. The $39 million doesn’t include private industry
construction and piping costs. How can this project be a lower cost alternative instead
of the most expensive project possible?

Page 4-8 There is little discussion of slope stability when in fact the geology of The
Geysers is notorious for slides. Slidesare what have caused the ground water resources
in the area. Slides are what makes The Geysers road the most expensive in Sonoma
County. Please expand this section and fully address the slide action potiential for
pipeline damage.

Page 4-31 surficial deposits, page 4-45, 4-47,4-52, 4-53, plese address the issue of "severe
erosion hazard" and its potential sedimentation impacts on the area fish and aquatic

life.

Page 4-62 to 68, Pages 4-72 to4-74. Please address the issue of the 66 crossings over 11
tributarys and the potential for spills. What is the fish count in these areas and what
type of fish will be affected?

Page 4-68 water quality, page 4-70. Please address thie issue that riparian withdrawals
are not known for this"area. Please propose a rnitigation step to identify all riparian
water use. .

Furthermore please address the issue of impacting an alread}; depleted waterway such
as Big Sulphur Creek which has a EPA rating. Page 4-78.

Page 4-77 An Aquatic resources monitoring program data base is mentioned but there
appears to be no proposed mitigation of fish impacts based on outcomes of continued
data gathering. Please expand -on how aquatic habitat impacts would be monitored and
mitigated. :

Effluent Chemical compounds page 4-92, compare how this will increase the toxin
loads in area stream ways when spills occur.
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Page 4-98 vegatation patterns due to the serpentine or chemical nature of soil means
that revegetation will be difficult at best. How will inspections and revegetation
programs be monitored?

Injection operations would not disturb biological resources Page 4-131. Please expand
on this one sentence. Are you saying that because of the excessively noisy activity,
there will be no life forms around the injection wells?

Population growth 4-177 This project will have profound effect on population growth,
but as always, the answer will be overriding considerations even though such things as
traffic and the resultant air pollution will protect area resources.

Page 4-183 asbestos is discussed in terms of air pollution, however, as of 1994, asbestos
water pollution will now need to be monitored. Please address the impacts of asbestos
on water quality for all life forms. Page 5-85 asbestos, mercury page 5-89.

Mercury on page 4-184, rock but no location of tailings is shown. Please expand on
possible impacts should pipeline ruptures and spills occur.

Page 4-203 six wells only produces a minimum of return at the 40-60% ratio? How
many wells are needed to supply the steam to meet the depleted rate of steam for the
maximum plant capacity?

Unit 18 and 20, page 204 highest returns are seen at the borders? Why and what are
your conclusions for additional injection wells?

Page 4-206 Unocal four wells, changes are to be made but based on what criteria? -

Non-condensible gases, page 4-207, 4-209 with additional steam doe you anticipate
increases in hydrogen sulfide and radon releases?

Seismicity, see volume 2 or pages up to 5-4. Seismicity is a significarit impact when it
is effectively shutting down the fissures and fractures which result in decreased recharge
rates.

Slope failures page 5-10 and page 12 5.2.1.4 old landslide between stations 57.3 and 57.4
change route or does there need to be a truly comprehensive analysis of the geology
and soils before a route is selected?

Please explain the impacts of "fill" being placed in a trlbutary of Big Sulphur Creek and
the i impact on fish. Page 5-9.

effects of diatoms and biological growth from injection, data to evaluate not available
page 5-114. Please clarify how you reached your conclusion on significance.
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Seismicity monitoring on page 5-135 is mentioned as possible. What type of increase
in seismicity would warrant a monitoring and mitigation plan?

Viral release from effluent into the atmosphere is discussed on page 5-147. Mention is
made of evaluation but no mention is made of what to do. Please expand on
mitigation steps.

Royalties page 5-149 are discussed, however, there is no discussion of bonding
appropriate amounts for mitigation impacts. Please include true monetary mitigation
plans for resource impacts and recovery to original state in the case of project failure.

Removal of priority pollutants of wastewater and the difference is primary versus
secondary versus tertiary. Please cost justify the use of secondary effluent and not
tertiary effluent for injection in The Geysers. page 5-157

Chlorine has been designated as insignificant, however, in recent scientific publications,
not only chlorine but estrogen complex compounds have been shown to be elements
in wastewater that profoundly impacts the animals and mankind. Please address the
issue of significance now that chlorine is potentially a pollutant tagged for removal
from America’s waterways. page 5-171




DEPLETION AND GEOLOGY DISCOURSE
The Sierra Club position is directly related to the foliowing:

NEPA and Code of Federal Regulations, Title 40 - Protection of Environment:
Section 1502.22 Incomplete or unavailable information:

When the agency is evaluating reasonably foreseeable significant adverse effects on the
human environment and there is incomplete or unavailable information, the agency
shall always make clear that such information is lacking...a statement of the relevance
of the incomplete or unavailable information to evaluating significant adverse
impacts...a statement of the relevance of the incomplete or unavailable information...a
summary of existing credible scientific evidence which is relevant...

Please note that the Appendices M, N, O, P and Q are published or draft articles on the
Geysers which will provide relevant background for understanding the complexity of The
Geysers. Appendices B through K will supplement the graphlcs in the EIR/EIS and again
provide a more comprehensive review of the proposed project.

The following are summations and comments taken from technical writings specific to The

.Geysers and their comments can be researched further by obtaining information articles listed

in the attached Research Resources List (Appendix R). It is critical to be aware of the issues
involved in the proposed project and we feel that the specialists who wrote these technical
reports eloquently addressed the potential problems and the need for a true understanding of
the proposed project.

Reference Item 1.

In the mid-1980°s the field unexpectedly began to decline more rapidly than predicted.
The California Energy Commission (CEC) created a Technical Advisory Committee
(TAC) composed of CEC, Div Oil/Gas, State Lands Commission, utility and steam
suppliers. The TAC is overseen by the Siting and Regulatory Procedures Committee
(SRPC). Citing the TACs lack of progress, the SRPC held a hearing in 1991. The
TAC were asked at the hearing the causes of the decline and offer solutions. (The
hearing text in full should be a part of this document) Following the hearing, the
SRPC issued an Order which directed steam suppliers to prepare a coordinated resource
plan for The Geysers. The participation is voluntary. If in the absence of meaningful
and comprehensive solutions from the industry, the SRPC will pursue other options
at its disposal, including available regulatory and/or legislative remedies. A
presentation to the SRPC by the voluntary member Consortium emphasized five
elements for increasing the efficiency of operations in four distinct regions of the field.
During the prehearing workshop the Consortium announced that an agreement was
signed on September 17, 1991 between Lake County and the TAC Consortium.

Note: this document and its‘ conclusions need to be incorporated in the present proposed
EIR/EIS project and any subsequent projects.



Reference Item 2.

The decrease in new development has resulted from a combination of increasing
development cost and resource risk, decreasing availability of favorable steam and/or
power sales agreements, and problems with the performance of the developed
steamfield...beginning in the late 1980’s, projects began to be affected b rapid declines
in well productivity resulting from declining reservolr pressures...accelerated more than
anticipated following the large increase in installed plant capacity during 1980-86.
Further strategies for improving field performance are understudy with the urging and
backing of state regulatory agencies.

Reference Item 3.

Capacity addition in The Geysers was relauvely gradual untll the end of 1982, in the
following seven years, the installed capacity more than doubled ( 943 to 2056
MW)...wells we selected for decline curve analysis show a distinct change in decline
trend beginning in 1985 as the reservoir responded to this capacity increase...the most
sever pressure declines had occurred n the areas which had been developed first (Units
1-6 and 7-8) ...two small areas of similar pressure depletion in Units 13 and 18 in the
southeast portion of the field.

Reference Item 4:
In the court case County of Sonoma vs State Board of Equalization:
Radioactive decay of minerals occurring deep within the earth’s crust is the ultimate
source of the heat in the geothermal resource system at the Geysers. Weaknesses in the

earth’s crust in the vicinity of The Geysers, caused by the juncture of the earth’s Pacific -

and North American plates have allowed the magma to make its way over millions of
years from deep within the crust to an unusually shallow depth. As it intruded, the
magma heated the rock and caused metamorphism in the rock, changing its
mineralogy. The heated rock in turn heated the water within the rock formation and
set up a hydrothermal convection system. The hydrothermal fluid contained minerals
-from the intruding magma and also minerals dissolved from the surrounding rock. The
heated water as it circulated deposited into fractures in the rock the minerals which it
contained. Over long periods of time these mineral deposits caused a seal to develop
which became tighter with time, until a virtually impermeable barrier was formed
around the geothermal fluid. There is some natural recharge by ground water from
outside the system, which is not a significant amount.

Reference Item 5.
The steam in the reservoir is approximately 475 degrees Fahrenheit and has a pressure
of approximately 500 pounds per square inch. Pressures within the steam reservoir
exist independent of hydrostatic pressures, indicating that the steam reservoir is
substantially cut off from the ground water overlying the system. Below the steam
reservoir is an area of boiling brine with high concentration of dissolved minerals,
silica, boron and arsenic in particular. This boiling brine feeds new steam into the




system. The deposits of minerals in hydrothermal systems often creates, over long
periods of time, veins of minerals in the fissures radiating outward from the heat
source. The hydrothermal system at the Geysers has deposited veins of mercury which
has been mined commercially.

Reference Item 6.

Water influx or recharge is an important factor that may affect the performance of a
geothermal reservoir. This factor could be particularly important in a steam reservoir
because the low density of steam in relation to the density of liquid water can result
in a small mass of steam in the reservoir for low water saturations. Some researchers
have concluded that the steam reservoir could not be subject to significant recharge
based on pressure data. A recharge could be possible if water entered from a low
pressure source as reservoir pressure declines, but such a source can exist only with a
free surface level far below the ground surface. Such a free surface is not known to
exist in The Geysers Geothermal field.

Some people feel that the geothermal field life could be limited to the amount of fluid
initially in the reservoir or if it is possible to achieve deep injection than the reserve
of a geothermal reservoir is the heat contained in it rather than the fluid content as
long as it is available and economical to inject.

Reference Item 7
Further complicating the picture in recent years is the fact that injection and natural

recharge are assumed to compensate for an increasingly smaller fraction of the total
mass produced...

Reference Item 8 _
After the steam passes through the turbine, the steam is condensed and the hot
condensate is passed through cooling towers where approximately 80 percent evaporates
into the air leaving only 20 percent for reinjection. The Geysers geothermal system
is being depleted by the extraction of steam and with or without relnjectlon the steam
will eventually be exhausted. '

Reference Item 9

As far back as 1970, researchers have shown that the reservoir was underpressured with
respect to hydrostatic pressure and the temperature varied very little. The reservoir has
been shown to be underpressured with respect to hydrostatic pressure and that the
temperature varied very little with depth below 1,000 feet. The conclusion was that
the steam reservoir could not be subject to significant water influx from water-bearing
formations communicating with surface waters. It was calculated that the initial mass
of steam was 241 billion pounds in the Big Geysers area.

Reference Item 10
Mostly The Geysers steam reservoir consists of massive, dense graywacke with low-to-




no permeability. Graywacke has a permeability of less than 1 millidarcy and a porosity
of less than 10 percent. Because of the very low permeability, steam flows for wells
are only obtained when open fractures are encountered during drilling. The majority
of the wells have intersected vertical fractures on the average of 1 to 7 times. Only
rarely does a drilling break of afew feet occurs, indicating a large fracture or cavernous
opening in the rock. "

Reference Item 11.

problems...these include excessive pressure drawdown and associated decline in well
flow rates, corrosion due to high chloride concentration in the produced steam and
high concentration of noncondensible gases in some parts of the field...starting in 1987,
problems with the amount and quality of the steam produced at The Geysers became
evident...in some parts of the filed the steam began corroding valves and pipes caused
by the presence of HCL and in other areas, the noncondensible gas content in the
steam was high to the extent of affecting turbine performance.... .

Reference Item 12.

The subsurface data from Geysers wells are largely proprietary,therefore, no field-wide
synthesis has been achieved. Despite the abundance of scientific work at The Geysers,
there exists no consensus on many important aspects of the geology and other
important characteristics of the geothermal reservoir. This is due in part to the
complex nature of the Franciscan assemblage which is deformed...the heat sources is
associated with the young Clear Lake Volcanics and is believed to consistent of a large
magma body located beneath Mt. Hannah as shallow as 13,000 to 16,000 feet...at depths
of 4,000 to 8,000 fee or more wells in the steam reservoir have penetrated an intrusive
body that is believe(d) to be contemporaneous with the Clear Lake Volcanics...shale,
serpentinite and melange are found above and adjacent to the steam reservoir and these
rocks are impermeable and bound the reservoir...pronounced faulting occurs along a
strong northwest-southeast trend and a weaker northeast-southwest trend...the
importance of faults within the reservoir is less clear...the whole of the reservoir
appears to be in hydrologic communication, but faults within the filed may subdivide
the reservoir into structural blocks, between which the flow of fluid is impeded
somewhat...substantial evidence indicates that the reservoir fluid consists of water and
steam in equilibrium with the steam phase controlling pressure distribution. Nearly all
production wells produce saturated or superheated steam, but at the southeast end of
the field wet wells (producing water and steam) have been drilled, suggesting that the
southeast boundary of the reservoir may be a zone of transition from steam-dominated
to water-dominated conditions.

Reference Item 13.
.first steam entries...suggest that there are three upflow zones in the Southern Geysers,
one in the southeast area and two others in the central area...At The Geysers, the
Franciscan Assemblage is a sequence of tabular, stratigraphically continues slabs
bounded by thrust faults. These were intruded by shallow, silicic




magmas...simultaneously, related magmas of the Clear Lake volcanic field were erupted
adjacent to and to the northeast of The Geysers; Cobb Mountain being the most
significant volcanic edifice... a probable magma body associated with the area of nearby
Mt. Hannah and beneath The Geysers itself...we believe that The Geysers reservoir is
"mining" heat from buried still hot, young igneous rock and possibly magma and
moving it to the near surface. This process occurs when the reservoir extends
downward into hot rocks, enhancing upward heat transfer by convection....

Reference Item 14.
In Geothermal Kinetics Inc v Union Oil Co:
...the court decision stated that the liquid in the geothermal system was a separate,
depletable deposit, cut off from the normal ground water system. thus the water and
steam components of geothermal resources are part of a distinct water system.

Reference Item 15.

Within the reservoir, hydrothermal fluids occupy and flow through open fracture
networks. These productive fractures occur primarily in the highly-impermeable main
graywacke. Well data indicate that within the main graywacke, the productive
fractures frequently occur in clusters,separated by large intervals of unproductive rock.
The unproductive rock may either contain open fractures not connected to the
reservoir or fractures sealed by hydrothermal mineralization. Steam flow occurs in
near vertical, open fractures.

Reference Item 16.

An essentially closed hydrothermal system with an areally extensive two-phased zone
of ascending steam and descending condensate. The zone is bounded from below by
a hot water (brine) table heated by the magma source through conduction, and from
above by a zone of steam condensation. In the upper condensation zone, condensed
steam loses some heat to overlying rocks before flowing back to the lower, hot water
table. A proposed model of The Geysers explains the structural-fluid flow whereby
steam boils off from a hot brine table to the northeast and flows up structure to the
southwest through fracture networks in favorably-fracture graywacke thrust slabs.
These slabs coveran extensive area and would be the host rock. Other slabs overlaying
this may be acting locally as a reservoir cap. In areas where permeable, unsaturated
rock is present at high levels, the steam gives up heat to the overlying rock, condenses
and drains into unsaturated rock. In the northeasterly-trending anomalies such as
Squaw Creek, Hot Springs Creek and Castle Rock Springs, some ascending steam may
branch off at a lower structural level and flow through large, upward-spreading
dissolution channels coincident with antithetic or extensional faults and fractures.
Alternatively, steam may spread laterally through the same structures after reaching a
hlgher structural level.

Reference Item 17.
Observation of Cobb Mountain area revealed that there was no surface



runoff...concluded that 95 percent of the 80 inches of annual precipitation on Cobb
Mountain infiltrates into the volcanics...the combined flows from the springs along the
flanks of Cobb Mountain are important because they supply the flow for Alder,
Gunning, Anderson and Kelsey Creeks, Putah Creek and serve the communities of
Cobb and Collayomi valleys for domestic water supplies.

Reference Item 18.
The source of fluid for the reservoir has not been clearly defined...the limited recharge
to the reservoir occurs mostly through the porous rock on the flanks of Cobb
Mountain.

Reference Item 19.

. Hypothetical natural recharge for the southeast is Cobb Mt. but it has not been
studied....The chemical patterns indicate lateral steam flow and condensation support
the existence of a deep liquid-saturated layer in which condensate flows back to central -
boiling zones. With low liquid saturation this inward flow would be very slow,
(possibly blocked by vapor-filled fractures) and probably could not maintain
convection.

Reference Item 20.

Most rain falling on Franciscan rocks runs off and little infiltrates. In contract the
dacite and rhyodacite of Cobb mountain are highly permeable, weather slowly and
maintain open fractures. Little runoff is observed from Cobb Mountain and it has
been estimated that 95% of the 200 cm average annual precipitation infiltrates into the
volcanics...in the south, recharge is likely to have occurred from rainwater infiltrating
the fractured Cobb Mountain volcanics and entering the reservoir from the
side....therefore it is likely that recharge from Cobb enters the deep liquid zone rather
than being directly connected to the steam reservoir.

Reference Item 21.
It seems reasonable to-assume further that the source of recharge in the south is Cobb--
Mountain which has the required high infiltration and is nearly equidistant from each
of the major upflow zones.

Reference Item 22.
In 1969, the tax court in Reich v Commissioner of IRS held that the natural steam at
The Geysers qualified for a depletion allowance. The producers.were also entitled to
write off as expenses the intangible costs of drilling and developing The Geysers field.
The court held that the geothermal steam in question is not ordinary ground steam
that is fed by constant water seepage, which would make it inexhaustible and rather
the judges reasoned, it is locked in closed spaces like natural gas and is not replenished .
by seepage. it was therefore held to be depletable and subject to the same tax treatment
as natural gas with respect to depletion allowance. Under current tax laws, there is
nothing to require that the resultant tax savings be reinvested in exploration and




development to ensure a continuing supply of the resource being depleted. At the time
it was thought that future court challenges to the depletion allowance for geothermal
resources were certain, but I know of none.

Reference Item 23.

Water infiltration to reservoir: Cool water drainage may also occur through several
volcanic pipes in Cobb Mountain and through its very permeable volcanic rocks.
Another possibly Quarternary fault to the northwest (Sec 36, T.12N., R.9W.) may also
act as a drainage channel for descending cool water. Quarternary normal faults usually
mark the outer boundaries of the productive steam areas and may help to limit lateral
steam migration by acting as drainage channels to cool, meteoric waters and at deeper
structural levels, to steam condensate.

Reference Item 24.
Geysers Unit 16 EIR, area of recharge is Collayomi Fault zone and Mt. Konocti.

Reference Item 25.
Within the reservoir, geothermal fluid at a typical temperature of 240 degrees Celcius
may circulate through near-vertical faults and extensive networks for subhorizontal
fractures in the graywacke. The brittle nature of the graywacke unit may allow for the
existence of open fractures but relatively few steam-bearing, open fractures occur in the
overlying rock.

Reference Item 26.
Groundwater flowing through rock may raise or lower rock temperatures. In the area
of The Geysers, landslides, alluvium, Clear Lake Volcanic rocks, fractured chert and
greenstone are susceptible to infiltration by groundwater. Graywacke at The Geysers
appears to be free of flowing groundwater below a depth of 30 meters.

Reference Item 27.

Can the steam be derived entirely from ground water> The origin of the steam lies at ,

a very considerable depth....it is difficult to conceive that a body of ground water of
any magnitude can penetrate even a few hundred feet. Where cracks or seams exist,
water will doubtless penetrate if the steam pressure it encounters is not prohibitive, but
the water must be copious if it is to penetrate far in such seams without being again
vaporized...where steam cannot find its way up, surely water cannot find its way down.

Reference Item 28.
Although studies carried out by several operators in The Geysers show that enhanced
injection can improve field performance, implementation of augmented injection must
proceed carefully and in stages, in order to avoid possible adverse impacts on field

performance. Wells affected by breakthrough of water from nearby injection wells can-

"water out" (develop water-dominated rather than steam -dominated zones) This
decreases well productivity and may make the well non-productive, causing loss of



steam supply.

Reference Item 29. .
Another impediment to additional drilling at The Geysers is the lack of suitable sites
for drilling pads. Because of its rugged and landslide prone topography, The Geysers
area contains a limited number of suitable sites for drilling pads...NCPA have
practically no potential sites left for building new drill pads.

Reference Item 30.
According to a heat flow mapping analysis, the areas of Power Plants 13 and 20 are in
one of two of the highest heat flow areas in The Geysers. The lowest heat flow area
has been identified as the area under Cobb Mountain which supports the hypothesis
that Cobb Mountain may be the area of meteoric water downflow. (Meteoric as in
related to the earth’s atmosphere.)

Reference Item 31.
Castle Rock Springs A-CRS-5 well and Union U-71-8 well are located next to Power
Plant # 13 and Power Plant # 20. The Castle Rock Springs well holds the record as
of 1986 as the second highest heat flow rate and the Union well is the highest with
a rate of 1938 mW/m2.

GDC 10 Well in Sec 29 T.11N., R.8W tested at 177,811 kg/hr (392,000 1b/hr), the
highest flow rate in the field to date. The well may have penetrated one of the major
steam conduits. (Just as in drilling a well, water is injected to "kill" it, perhaps

injections at this point will serve to "kill" this area. This well is located in the

immediate vicinity of PG& E plant # 20.)

Reference Item 32.
Pressure sinks have formed around the producing well areas, while other areas of the
field remain at near-original pressures. Infill wells developed between surrounding
producing wells have an interference effect.

Reference Item 33.
Since steam wells producing water are considered "noncommercial”, no known history
exists of long-term water production at The Geysers. Even so, persistent production
of water would not be expected. In fact, well histories indicate that water encountered
in the reservoir rocks by steam wells usually stops flowing into the well within a day
or two of production...the southeast Geysers...and the low gas contents of steam in this
area suggest that this part of the filed was the site of massive recharge to the system.

Reference Item 34.
The Geysers has undergone sever pressure decline in recent years..two different
quantities of reinjection...but care must be taken in designing an injection scheme that
avoids local quenching of the reservoir and/or premature breakthrough of the




injectate...given the lack of regular well spacing and the number of wells present it may
not be possible to identify the optimum strategy...in the absence of fluid replacement,
the reservoir is depleted in less than 15 years..

Reference Item 35.
Injecting 60% of the produced mass results in premature breakthrough of injectate
resulting in a water out...it appears that reinjection 60% of the produced mass results
in appreciable quenching, independent of the pattern used.

‘Reference Item 36.
Attenuation is the property of a material to dissipate the energy of a wave and is
defined in the frequency domain as.....the data was collected by the Unocal NEC-
Thermal U-N-T partnership....the low Q in the lower part of the reservoir suggests that
the saturation is in the 30-70% range while saturation at the top of the reservoir could
go up or down and still agree with the lab results.....the Q decreases with depth within
the reservoir which we infer to indicate partial saturation (30-70%) at depth with drier

conditions near the top of the reservoir...

Reference Item 37.

Data from injection experiments in the southeast Geysers show strong interference -
both negative and positive with neighboring wells...steam shortfalls have curtailed
power generation and have emphasized the need to view injection not just as a means
for condensate disposable but as a reservoir management tool for replenishing
dwindling fluid reserves...recent injection experiments performed by NCPA in the
Southeast Geysers have shown dramatic patterns of interference with production.
during 1990 water was injected from one day to several weeks at rates of 200-600 gpm.
Nearby production well responded to injection with rapid strong rate declines...

Reference Item 38.
....one of 34 injection wells used at The Geysers....also caused interference with Calpine
well located approximately 984 feet due north. Initial effects were beneficial, increasing .
production rates, but later water breakthrough was observed.

Reference Item 39. .

...so far all of our simulations have only been performed for one single injection cycle,
interference effects and constraints from repetition of many cycles have not yet been
explored..however, water breakthrough would have occurred if the production well
had been placed at lower elevation, or if injection had been continued for longer
periods of time...based on the foregoing, it is to be expected that each injection well has
a limitation on the rate at which water can be injected without causing significant
reservoir pressure decline and consequently negative interference with neighboring
producers. Acceptable limits for injection rates may be difficult to predict...injection
should not be concentrated into a few wells that would take up large rates



Reference Item 40.
Unit 13 - 2 injection wells...demonstrates that the recovery of injection derived steam
is influenced by the geologic structure of the bottom of the reservoir and the relative
location of the injection wells. The migration of the injectate from the first injection
well, located up structure from the second, quenched the area around the second
injection before it started operation.

Reference Item 41.
Constant pressure boundaries declining with time were used on the south and west
sides of the model to mimic the effect of offset production due to Unit 16, Units 18
and Unit 20....the recovery of injection derived steam in the Unit 13 study area has had
mixed results...the structure of the bottom of the reservoir can exert a great deal of
influence on the direction the injectate travels.

Reference Item 42.
...about 20 to 25% of the mass extracted from the reservoir 'is currently being
reinjected..however some Geysers operators have had mixed results. Even though the
rate of reservoir pressure decline was reduced by water reinjection some wells started
to produce a steam-water mixture...evidently all injection operations will have to be
carefully designed to be able to recover most of the heat stored in the reservoir rocks
and reduce possible negative effects on producing wells.

Reference Item 43.
...the fault it exits, instead of being an unimpeded passage to the depths is probably a
zone or band of rock shattered by an irregular system of seams long enough and
narrow enough to interpose a high resistance to the passage of gases....steam only
increased when open fractures were encountered... figures prove that wells that emit
the greatest quantities of steam do not necessarily possess the highest pressure...the
increase of pressure everywhere with depth shows clearly that at the source, the
pressure must be much higher than it is in any of the wells. Within the realm of
laboratory experience, two gas reservoirs connected by even the finest capillaries cannot

remain for any length of time at very different pressures, but where gases are forced -

to traverse fine tortuous seams for perhaps thousands of feet, the conditions obviously
transcend any with which we are familiar...

Reference Item 44.
Union Oil Company will do well drilling and disposa! of waste condensate for PG&E
plants in Sections 4,5,6,7,8,9, TI1IN R8W and Section 36 T12N R9W. This area is
within the Cache Creek drainage basin of which Clear Lake is a part and Cache Creek
is a tributary to the Sacramento River...the disposal sites will be conditioned to meet
the criteria contained in the Calf Administrative Code, Title 23, Chapter 3, Subchapter
15 for classification as a Class II-1 disposal site suitable to receive selected Group 1 and
2 wastes and Group 3 wastes...due to the topography, geology and weather conditions
in the area, drill sites and waste sumps may be subject to failure resulting from erosion
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and slippage which could result in discharge of waste to the waters of the state.

Reference Item 45.

Load following or the amount of electricity generated and therefore the amount of
steam produced follows electricity demand. Less steam is withdrawn from the reservoir
and less electricity is generated. This is a new option for the producers and in fact,
load-following is excluded by PG&E (at the 1991 CEC hearing) because of difficulties
in the practice when power plants and fields are operated by separate entities. NCPA
however, is in a good position to use this option because they own and operate both
the wellfield and the power plant.

Reference Item 46.

In the southern reservoir the initial presence of liquid water in matrix pres and small
fractures provided a plentiful supply of low-gas steam to dilute the gas contained in the
original vapor. The loss of this liquid in the late 1980’s caused rapid declines in
reservoir pressures and steam flow along with increases in gas concentrations. ...the
high overall liquid saturation of this reservoir resulted in low gas steam as long as
liquid was available, but liquid has declined recently and gas concentrations are rising
(super-heated steam with less liquid holds greater concentrations of gas because it stays
hotter and holds more in suspension)

Reference Item 47.
It is postulated that the northwest Geysers area evolved more slowly toward vapor-
dominated conditions than other parts of the geothermal field because of its poor
connection with the surface...the central and southeastern portion is a shallower, leaky
and mature steam reservoir.

Reference Item 48.

In comparison to freshwater fish from other regions, those in the Geysers area show
very high levels of the toxic elements mercury, lead, zinc and copper....The soil
sedimentation and past mining activities increase. metal. burdens and. leach trace
elements into streams, and further that the venting of steam wells and mineral laden
steam with atmospheric fallout from cooling towers into natural resources also
contribute to the total or cumulative burden... the effect of lead on aquatic life is
radically effected by water hardness which is not taken into context in the setting of
EPA standards for domestic water supplies or for freshwater fish... the concern is that
the threshold of tolerance for fish for toxins will be exceeded before that threshold can -
be determined.

Reference Item 49.
Union Oil Company has initiated a program to inspect all of their early wells after
their well GDC 65-28 blew out in 1975...two other wells are sited in this same slide
area and the nearest one, Little Geysers" 2 was plugged and abandoned with great
difficulty...90 other wells are located on landslides....each wet winter season charges the
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slopes and slides with high moisture and causes renewed slide activity. Each winter sees

reactivation of old slides at The Geysers, and quite frequently the initiation of new-

ones. It is difficult if not impossible to predict ahead of time which slide will be the
next to move.

Reference Item 50.
Graywacke,argillite, greenstone, chert and serpentinite are the dominate rock types
found in the Franciscan bedrock in The Geysers...the nonreservoir rocks have low
temperature, porosity and permeability and they overly the reservoir rocks which have
high temperature, high fracture permeability and are saturated with water and steam.
The transition between the nonreservoir and reservoir rocks is marked by a zone of
nearly impermeable rock. This zone has been postulated by many to cap the reservoir
and serve as a barrier to reservoir recharge. The low permeability may be a result of

mineral deposition in the fractures

Reference Item 51.
...pure silica, the mineral quartz, is not very soluble in water. Even in a geothermal
system only a small amount is actually dissolved. Yet enough must be brought to the
surface to seal in the geysers, so the rock must be very rich in silica. The kind of
volcanic rock that can provide enough silica is called rhyolite. As long as water stays
at high temperature and pressure, the silica stays in solution, but when it flows through
the more open pluming some silica is deposited along the way.
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Appendix A to R

Item 1.»
NEPA and Code of Federal Regulations, Title 40- Protection of Environment:

Section 1508.7 Cumulative Impact

"Cumulative impact" is the impact on the environment which results from the
incremental impact of the action when added to other past, present and reasonably
foreseeable future actions regardless of what agency or persons undertake such
other actions. Cumulative impacts can result from individually minor but
collectively significant actions taking place over a period of time.

Section 1508.27 Significantly

Relates to considerations of both context and intensity. Context is relational
to the affected locale. Intensity is the level of severity. Significant impact
is predicated on the projects effect on: )

1. unique characteristics of the geographic area

2. the degree to which the possible effects on the human environment are highly
uncertain or involve unique or unknown risks. .

3. The degree to which the action may establish a precedent for future actions
with significant effects or represents a decision in proinciple about a future
consideration.

4. Whether the action is related ot other actions with individually insignificant
but cumulately significant impacts.

5. The degree to which the action may adversely affect or may cause loss or
destruction of significant scientifie, cultural or historical resources.

6. The degree to which the action may adversely affect an endangered or
threatened species or its habitat that has been determined to be critical.

T. Whether the action threatens a violation of Federal, State, local law or
requirements imposed for the protection of the environment.

Item 2.
Clean Water Act :

defines a pollutant as sewage, industrial; municipal and agricultural waste
discharged into water.

Item 3.
Federal Water Pollution Control Act Title 33 - Navigable waters Section 1298 (a)

.ssPolicy of Congress that a project for waste treatment and management
undertaken with Federal financial assistance...shall be that system which
constitutes the most econmical and cost-effective combination of devices and
systems used in the storage, treatment, recycling and reclamation....or necessary
to recycle or reuse water at the most economical cost over the estimated life of
the works including intercepting sewers, outfall sewers, sewage collection
systems, pumping power, other equipment and their appurtenances, extension,
improvements, remodeling, additionas and alterations thereof; elements essential
to provide a reliable reclyd supply such as a standby treatment unit and clear
well facilities and any workings, including site acquistion of the land that will
be an integral part of the treatment process (including land use for the storage
of treated wastewater in land treatment systems prior to 1land
applications)...constructioncosts,operation,unintenanceandreplacementcosts.




1298 (c)(a) The Administrator shall require value engineering review in
connection with any treatment works...prior to approval of any grant for the
erection, building, acquisition,l alteration, remodeling, improvement or
extension of such treatment works...is projected to be in excess of
$10,000,000..."value engineering review" means a specialized cost control
technique which uses a systematic and creative approach to identify and to focus
on unnecessarily high cost in a project in order to arrive at a cost saving
without sacrificing the reliability or efficiency of the project.

Item 4.

Coauncil on Environmental Quality Title 40- Protection of Environment Code of
Federal Regulations 1502.22 (b)(3)

...When an agency is evaluating reasonably foreseeable significant adverse
effects on the human environment in an environmental impact statement, and there
is incomplete or unavailable information, the agency shall always make clear that
~such information is lacking (b) If the information relevent to reasonably
foreseable significant adverse impacts cannot be obtained...(3) a summary of
existing credible scientific evidence which is relevant to evaluating the
reasonably foreseeable significant adverse impacts on the human environment.

Section 1508.7 Cumulative impact is the impact on the environment which results
from the incremental impact of the action when addded to past, present and
reasonably foreseeable future actions regardless of what agency (Federal or non-
Federal) or persons undertakes such other actions. Cumulative impacts can result

from individually minor but collectively significant actions taking place over
time.

Section 1508.27 defines Significantly (b) (3) Unique characteristics of the
geographic area such as proximitiy to historic or cultural resources, park lands,
prime farmlands, wetlands, wild and scenic rivers or ecologically critical areas

(5) Tne degree to which the possible effects on the human environment are highly
uncertain or involve unique or unknown risks. (6) The degree to which the action
may establish a precedent for future actions with significant effects or
represents a decision in priniciple about a future consideration. (7) Whether the
action is ‘related to other actions with individually insignificant but
cumulatively significant impacts. Significance exists if it is reasonable to
anticipate a cumulatively significant impact on the environment. Significance
cannot be avoided by terming an action temporary or breaking it down into small
component. parts. (8) The degree to which the action may adversely affect
districts, sites, highways, structures, or objects listed in or eligible for
listing in the National Register of Historic Places or may cause loss or
destruction of significant scientific, cultural or historical resources. (9) The
degree to which the actino may adversely affect an endangered or threatened
species or its habitat that has been determined to be critical under the
Endangered Species Act of 1973.
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Figure 2. Sample station locations (large solid circles) on Anderson, Gunning and Bear Canyon
creeks, superimposed on KGRA-ARM map (McMillan, 1985).
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Creeks, superimposed on KGRA-ARM map (McMillan, 1985)..
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Table 1. Power plants, under operation and projected for completion, The Ceysers Geothermal field. Field surface depicted
above the reservoir surface, represented by a computerized grid: Views are to the north from 20° above the horizon. Vertical
separation between the surfaces is greatly exaggerated. Computer plotting courtesy of the U.S. Geological Survey.
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Generating Cumulative Field '
Unit No. Date on Line Operator Capacity (MWe} Generating Capacity (MWe) i
ia)PG&E 1 September ‘60 Magma-Thermal Power Co.(b) 12 12
* PG&E 2 March ‘63 Magma- Thermal Power Co.(b) 14 26 !
PG&E 3 April ‘67 Union Qil Co. of CA 27 53
PG&E 4 November ‘68 Union Qil Co. of CA 27 80
PG&E 5 & 6 December ‘71 Union Oil Co. of CA 55/55 190
PGC&E 7 & 8 Aug. / Nov. ‘72 Union Qil Co. of CA 55/55 300 ‘
PC&E 9 & 10  Aug. / Nov. ‘72 Union Qil Co. of CA 55/55 410
PC&E 11 May ‘75 Union Qil Co. of CA 110 520
PC&E 12 March ‘79 Union Oil Co. of CA 110 630
PGC&E 15 lune ‘79 Thermogenics, Inc. 55 : 685 E
PC&E 13 " May ‘80 Aminoil USA, Inc. 135 . 820 :
PG&E 14 September ‘80 Union Qil Co. of CA 110 930
(c) NCPA 2 Proj. March ‘82 Shell Qil Co. 110 1040
PG&E 17 Proj. August ‘82 Union Qil Co. of CA 10 1150 E
PG&E 18 Proj. October ‘82 Union Qil Co. of CA 110 1260
PG&E 16 Proj. November ‘83 Aminoil USA, Inc. 110 1370
(dySMUD 1 Proj. December "83 Aminoil USA. inc. 65 1435
(e} DWR
Bottle Rock  Proj. April "84 MCR Geothermal Corp. 55 1490
(f) Occidental Proj. ‘84 Occidental ) 80 1570
NCPA 3 Proj. ? ‘85 Shell Qil Co. 55 1625

(a) Pacific Gas and Electric Company.

(b} Union. Qit Co. of Calif. entered into a joint ewnership with Magima-Thermal Power Company in 1967.
(c) Northern California Power Agency.

(d) Sacramento Municipal Utility District.

(e) State of California, Department of Water Resources.

(f) Occidental Petroleum Company. . M

-

8 : CALIFORNIA DEPT. OF CONSERVATION, DIV. OF OIL AND CAS



Geysers Aerial Photo

The image of The Geysers Geothermal field was sensed Meay
17, 1984, by an U-2 aircraft operated out of Ames Laboratory
(NASA contractor), using the Daedalus Thematie Mapper
Simulator. The system records solar reflectance in 12 speetral
channels or bands ranging from Ultraviolet threxgh visible,
and near Infrared to Thermek Infrared (heat, bewneds EF emvet [2).
Ay haneks [ anek [ 2 €aver the samne wavelength aned diffsr oy
in enmplificainn, e lower-gais band }E was sliminated: The.
Jield was sensed from. 65,000 feet altlinde at abowut 9:00 an.

We analyzed the resulting Ames data in the Digital Image
Analysis Labaratory of the Kodak Remate Sensing Company
(farmerly of General Eleetric Space Division) in Lardover,
Maryland, using the Interactive Miltispectral Analyzer
(IMAGE-100) developed by General Electric Co. We produced
157 spectrally different enhancements by combining the ||
bands in different ways.

-misrens and does not portray any conuneon rock or vegeiaHon,
. Hewever, it favors hydrated evaporite salts and highlights

R LA

14

This enhancement combines bands 10,9, und 8, assigned to
‘blue, green, and red. respectively. (The original photo is in
color.) Band 10 covers 2.08 - 2.33 microns wavelength in the
near Infrared and javors wiramafic rocks such as serpentinite,
and less so some mafic rocks sl a_..g.l?ﬂqll or diabase. BBanck 9
cervers the spectrunt from .53 - 173 michons and modestéy:
fervars bixdrothermally altered rocks.” BBand & covers @9¢ - kO%.

Sairly foithfilly the areci of the steam field.

Caption.and photo are courtesy of John W. Gabelman &
Assaciates, Inc., 23 Portland Court, Danville, CA 94526.

Phone (415) 837-5989.
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ion of Oil and Gas. Richard P. Thamas, 1981.
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Structural model for the Geysers geothermatl system. Cross-section through The
Geysers-Clear Lake region, from the Maacama fault zone on the southwest, to
Maount Knocti on the northeast. depicting structural elements of Th2 Geysers-

Ciear Lake geothermal system.

Source: “Field-trip Guidebook Castle Steam Fietd. Great valley Sequence.”
April 29, 1978, 53rd Annual Meeting. Pacific Sections AAPG. SEPM. SEG.
Modified by the California Energy Commission. February. 1379.
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Adopted December 12, 1980
Amended June 24, 1992

STATE WATER RESOURCES CONTROL BOARD
DIVISION OF WATER RIGHTS

OUTLINE FOR ENVIRONMENTAL IMPACT REPORTS
INVOLVING WATER DEVELOPMENT

[. Description of Project

A.

General

Describe the relationships of the project to the surrounding area.

"Provide a clear background for determining the effects of the project

on the area. Describe the whole action; individual components of an
interrelated, overall project should not be separated and considered
as individual projects. All phases of the project which may have an
effect upon the environment, such as land acquisition, site
preparation, construction and operation, should be described.

Detailed Description

i. Tnhe iLocation and Pruject Boundaries. The project site and
regional area should be delineated on maps. The hydrologic
basin should be described as well as other nearby water sources
which are related or could be affected by the project.

2. The Objective, Need and Justification for the Project. Describe
the objective of the project. Do not use the preferred,
structural alternative as the objective. Rather, describe the
project objective in general terms of what goal the project is
to accomplish. For example, the objective of a project might be
to establish water supply for a community from 1990 to 2010.

The selected alternative could be to enlarge a reservoir to
50,000 acre-feet and enact water conservation ordinances
throughout the community. Describing the objectives of the
projects allows better development and analysis of alternatives.

a. State the need for the project and provide detailed
justification of the amounts of water requested. Give all
the assumptions used in calculating and predicting water
consumption or use, and in predicting the amounts and timing
of water demand buildup. Describe trends and water usage
patterns utilized or not utilized in the analysis.

b. Indicate whether the proposed quantities of water include a
full commitment to water conservation, and if not, include a
discussion of how water conservation would affect the
quantittfes of water involved in the project.
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c. Demonstrate that the requested quantity of water corresponds
to the intended use. Carefully describe the service area,
\/ acreage to be irrigated, population to be served, or amount
_of—pawer to be generated and show that the amount of water
requested s not in excess of what is required.

\)S \:bd/ Show that the demand or need for the benefits to be derived

%7 from the use of the water currently exist or will exist
N ‘“\3\/ during the project life and that the schedule for

-
s

N Jimplementation of the project is consistent with the need.

gzg‘ror power generation projects, indicate what demand

N forecasts are used (utility, energy commission, e

: // Discuss ‘the assimptions concerning the timing of energy

demand. Provide a net energy analysis; include deductions

/ of construction energy requirement$, transmission losses,

/ operation and maintenance energy requirements, energy
produced by older projects that would be inundated by the

. proposed project, and energy required. for water or
wastewater treatment. Identify and describe the energy
service area, compare the project energy output to the total
service area and statewide demand to show perspective. Show
that the proposed energy supply matches the service area
utility's load curve.

f. Show that the proposed agricultural use of water is
consistent with the availability of suitable irrigable land
with adequate soil and drainage.

g. Discuss market trends for crops grown in the service area
and whether these market trends will support agriculture's

ability to pay for their appropriate share of the project
cost.

3. The Technical Design and Operation of the Project. Describe the
entire project. All project facilities, such as future water
supply and development plans, water and eflectrical distribution
systems and corridors, water treatment fac131t4es wastewater
treatment and disposa] projects should bé described. The
operation of the project should be discussed in detail. This
should include seasons and amounts of water diversion, amount of
water to be left in the source for instream uses, and dry-year

contingency plans. An operation study should be included for
large reservoir projects.

4. Conservation Measures. Describe in detail measures which will
be implemented to reduce energy and water consumption. Describe

any reuse of water. Efficient use 'of the resources must be
demonstrated.

a. The amount of saving or reuse should be described.

-2-
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Discuss the efficiency of the water and energy consuming /'

equipment or processes to be used during construction and
operation of the project.

Discuss economics of conservation measures taken or not
taken. Compare the costs of the new increment of water or
power supply resulting from the project to conservation -
alternatives for equivalent increments (rather than using a
melded cost which averages in older, existing, cheaper
facilities).

[f water is to be sold, the pricing structure should be

quantity of water used and the implications to conservation

discussed. The impact of the pricing structure on the /.

should be explained. Indicate possible conservation
measures which could increase the efficiency of water use.

. - The Regulatory Framework. All permit requirements. of .

governmental agencies should be described, including
construction, operation and reclamation authorities.

Economics. Describe the economics and financing of the entire L~

a.

project.

Discuss the project schedule, including all permit
approvals, draft and final environmental documents, final
design, constructicn and filling of reservoir. Estimate
when the project will be operational and the expected
project life. Indicate what inflation, bond, and discount
rates were used in the economic analysis and comment on why
the figures were chosen and if they are consistent with
probable future rates.

[dentify the groups that will accrue benefits and the groups
that will lose benefits from the project; use; and quantify
the benefits. Discuss subsidies in the project. Are power
sales subsidizing water and power buyers? Will any tax or
non-project revenue be used to pay for project features,
distribution system or mitigation? Will any subsidies have
a discouraging effect on conservation measures?

List all costs of the project. These include costs of
project planning and construction, land acquisition,
relocation, water distribution and power transmission (and
energy requirements thereof), water treatment and wastewater

treatment and disposal (and energy requirements thereof), |~

mitigation for primary and secondary impacts, costs for
providing governmental services (police, fire, school,
recreation, social services, transportation, etc.) to
construction workers and future recipients of any new water
supply and compensation costs of any old power or other

-3-
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projects removed from service by the project. Discuss
possible unexpected costs due to delays in approvals,
previously unidentified mitigation measures such as
archeological site preservation, strikes, adverse weather,

\/ unexpected construction conditions and any design changes
and comment on the availability of contingency funds.

d. Discuss tax revenues foregone because of the project.

—— Identify taxes foregone such as property taxes on government
purchased facilities and land, State and Federal taxes
foregone if the project is public]y owned rather than
privately owned, and taxes or fees on production such as
timber taxes or grazing fees which will be lost because of
the project.

e. Describe project benefit®* Discuss the benefits
realistically (e.g., consider the period required for
filling a large reservoir before benefits would accrue). Do
not inflate benefits (e.g., consider water required for
streamflow maintenance at its own unit value, not at a
higher. value that might be assigned to other project water).

Describe other values involved in the project and discuss
their economic impact to the project. These include
proximity of the project to population centers,
accessibility to the project area, scarcity of the resources
involved in the project, begueathing (leaving for future
generation) resources affected by the project, and open
space values.

The Environmental Setting

A.

General

The social, economic and environmental setting of the area is
important for the decisionmaker and the public and should be
described. The environmental setting is the starting point from
which forecasts of the environmental impact of the proposed action
must be made. The same categories used to describe the environmental
setting should be used to describe the environmental impacts after
implementing the project. While the focus should be on the immediate
area, parts of the surrounding area should also be included, where
appropriate, to avoid overlooking any important interbasin or
regional impacts.

Detailed Description

The environmental description should include the following items. In
many instances certain of these items will not be relevant to the
project or the decisions to be made, and they can be covered by a
very brief description.

-4-



Climate

Describe the climate for the general area including temperature,
precipitation, humidity, and wind direction and velocity.
Describe any topographic features which influence the weather.

Togograghx

Describe the topography of the area delineating the major and
minor drainage basins along with their characteristics such as
areas, slope, elevation, natural and artificial drainage nets,
erosion and deposition.

Geologv

Describe the geology of the area. Geologic structures or
formations that have a direct influence on either groundwater or
surface water should be mentioned. Areas which are susceptible
to earthquakes, landslides or subsidence should be located on a
map and described. Seismic effect on the project should be
discussed.

Soils

[dentify area soil types and their permeability, erosion
potential, expansion and compaction characteristics. If
agricultural use is involved, describe the area and whether it
has suitabie irrigable soil and adequate drainage.

Hydrology (Water)

a. General

Describe surface water and groundwater resources in the
area. :

b. Water Quality

Describe the existing surface and gr0undwatec'quelity using
physical, chemical and biological parameters.™

c. Water Quantity

Describe the existing surface and groundwater quantities and
relate to water uses in Section e below. Discuss stream
flow rates by season giving normal rates and maximum and
minimum rates during very wet-and very dry years. If
groundwater is involved, give pertinent facts on aquifer
storage, safe yield (if known), depth to water, recharge

 rate and overdraft, if any. Recharge areas should be
identified. Structures influencing stream flow should be
located on an area map.

-5-
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Water Quality and Quantity Problems

Identify existing and potential water quality and quantity
problems. Address specifically any point and non-point
sources of pollution arising from industry, municipalities,
agriculture,{mines>or saltwater intrusion.

Water Uses

Describe existing and probable future surface and

. groundwater uses. Recreation use, use by wildlife and

instream use by fish and riparian plants should be
described. Describe any possible reuse or reclamation of
water. Ffully describe the water service area. Indicate any
factors peculiar to the service area which affect water
usage. Compare proposed water usage in the service area to
water usage statewide, to show perspective. Discuss trends,
such as the increasing ratio of multi-family to single-
family housing.

f. Water Quality Management
Describe or reference all areawide or basin water quality
management plans, court ordered allotments or interstate
compacts involving water quality/quantity in the project
area.
ldentify any State Water Resources Control Board or Regional
Water Quality Control Board permits or orders concerning
water quality.

g. Flood Hazards
Indicate the 25, 50 and 100-year flood levels for the area.
Identify any flood-plain plan or proposed project.

6. Biology

a. Describe type and intensity of natural and man-made
vegetative coverage.

b. Indicate those plant and animal species in the area which
have been designated rare or endangered by State or Federal
agencies.

c. Quantitatively describe wildlife and fishery resources in
the area. -

d. Describe wildlife habitat (or portion thereof) which might

be affected by the project.

-6-
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Identification of Significant, Environmental Sensitive Areas

Identify and show on a map, if possible, any of the following
which may be significantly impacted by the proposed action, and
which are not described elsewhere in this chapter:

a. Marshland, wetlands, and estuaries.

b. Flood plains or flood-retention areas.

c. Groundwater recharge areas.
d. Steeply sloping lands.
e. Forests and woodlands.

f. Prime agricultural lands.

g. Habitats of rare and endangered species. L///

h. Public outdoor recreation areas, including but not limited
to specified boatable sections of the affected waterway.

i. Sensitive geologic areas.
Jj- Archeological and historical sites.
Land Uses

The following items should be discussed if undeveloped areas may
be affected.

a. If available, include a map showing existing land uses such
as residential, transportation, utilities, institutional,
open space and outdoor recreation, agricultural, forest
land, water, archeological, historic and other points of
interest. R

b. Describe current land use planning by 11 levels of D//
government. =

€. Describe the administrative and regulatory land use controls . .
now in effect. ‘

d. Describe development trends for the industrial,
agricultural, commercial, residential sectors--especially
those near bodies of water. Describe any aspects of these
trends which might threaten water quality or bring about
other environmental problems.




9. Air Quality
[f pertinent, discuss the major factors directly affecting air
quality. Include the current and anticipated future air quality
in the project area.

10. Population Projections and Economic Forecasts

Describe the current and projected population levels and current
and projected future economic development. The reasons for
using a particular projection or forecast should be briefly
stated. ' .

<i11. Energy

[f power generation or a large power consumption is involved in

the proposed project, describe existing energy supplies and

energy use patterns in the region and locality. Describe any

energy conservation program which has been implemented and the
~ amount of energy savings realized.

12. QOther Programs in the Area

Describe any significant local, State or Federal project in the
area which will interact with the proposed water development.
Discuss the interaction.

13. Aesthetics

Describe the area's general aesthetic quality. Where
appropriate, discuss noise levels and man-made objects.

III. Environmental Impacts

A.

General

Impacts should be discussed in relation to those items included in
the project description and environmental setting sections.
Environmental effects from construction activities, as well as the
project operation, must be discussed. This section should discuss
direct and indirect (primary and secondary) impacts of normal and
worst case situations (project failures, accidents, droughts, etc.),
and estimate the anticipated duration of the impacts.

Detailed Description

The State Water Resources Control Board is concerned primarily with
the effects of a project on the quantity and quality of surface and
ground water. The following list of potential environmental impacts
to be considered has been prepared with this in mind. However, other
areas identified in the environmental setting section may be directly
or indirectly affected by, or affect, water resources. In exercising
its Board public interest authority, the Board is required to
consider all project impacts.

-8-




Potential impacts include:

1.

Impacts to surface and groundwater quantity (total quantities

and seasonal variations) .

a. Effects on other users.

. v
b. Effects on water usage patterns in the area.

c. Effects on instream uses (fish, wildlife, riparian
vegetation, recreation, aesthetics). The discussion of
project impacts to instream uses of water should include:

(1) The identification of existing and potential instream
uses of water in the project impacted stream, including
but not limited to, the use of water for fish,
wildlife, riparian vegetation, recreation, aesthetics,
water quality, etc. _ S

(2) The project impact to these instream uses of water and
a description of the methodology and assumptions used
to evaluate the impacts.

(3) A discussion of the level of flow required to: (1)
maintain, (2) restore, and (3) enhance instream uses.
A discussion of the feasibility of achieving each of
these levels of instream uses in connection with the
proposed project, and a description of the methodology
and assumptions used in making these determinations.

d. Effects on groundwater (water supply, saltwater intrusion,
land subsidence, phreatophytes) overdraft.

e. Water losses (water loss by evaporation, seepage, etc.).
f. Water quantity - quality relationships.

Impacts to surface and groundwater quality (degree of change,

seasonal variations, and effects).

a. Physical changes such as siltation, drainage, temperature,
turbidity.

b. Chemical changes (volumes, constituents, concentrations)
such as biostimulants, toxic chemicals (acute and chronic),
dissolved inorganic and organic matters, dissolved oxygen
and other dissolved gasses, oxygen-demanding substances.

c. Impacts to beneficial uses due to water quality changes.

‘'d. Potential impacts from accidents such as failure of project

or project component, accidental release of chemicals or
other substances.

-
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Impacts to Water Resources Management

Conflicts with State, regional or local water agencies' plans or
policies.

Impacts to Biological Resources

Quantitatively describe effects on aquatic and terrestrial biota
(vegetation, invertebrates, fish, wildlife, habitat, rare and
endangered species).

Impacts to Significant, Environmentally Sensitive Areas

a. marshland, wetlands, and estuaries.

b. flood plains or f]qu—ﬂetention areas.
C. groundwater recharge areas.

d. steeply §1dping lands.

e. forestg and woodlands.

f. prime agricultural lands.

fg. habitats of rare and endangered species.

h. public outdoor recreation areas including, but not limited
to, specific boatable sections of the affected waterway; any
impacts on safety of boating in these sections should also
be discussed.

i. sensitive geologic areas.

J. archeological and historical sites.

Impacts to Land Use

a. Effects to current land use.
b. Effects to land use trends.

Impacts to Energy Resources

a. Effects on local and regional energy supplies and on
requirements for additional capacity.

b. Effects on peak and base period-electrical demand.

-10-




Cumulative Impacts

Discuss project impacts in relation to other existing and
proposed projects in the region, basin or State. Cumulative
impacts on instream uses of water resulting from all diversions
of water on the stream should be addressed. The cumulative
impact assessment should include:

a.

Description of. resources in the area which are most

suscepti to cumulative effects, including but not limited
to, fisheries,;ydeer, timber, recreational resources, —

arché i resources and public services.

Identification of existing water development projects and
guantification to the extent possible of past effects on the
environment, particularly on the resources listed above.

Identification of other types-of .development in the .area
which have had adverse effects on those resources listed
above, and quantification to the extent possible of those
effects.

Description of all of the known proposed water development
projects in the area with sufficient detail to allow
assessment of potential environmental effects.

Assessment (including quantification to the extent possible)
of individual and cumulative effects cf the sroposed water
development projects on susceptible resources during
construction and operation. This should include, but not be
limited to construction schedules, normal seasonal flows and
variations, and other specific impacts relative to the
project's preliminary feasibility testing, construction and
final operation.

Identification of individual and cumulative safety problems
for river users associated with construction and operation
of the project.

Identification of possible programs available to mitigate
cumulative impacts and any limitations within the area to
widescale application of these programs.

Conclusion drawn from analysis of areawide cumulative
effects, concentratng on potential ability to find effective
mitigation for those impacts and the levels of the resources
listed above which can be maintained if these mitigation
measures are implemented. Include descriptions of any
mitigation measures to be implemented and the potential for
success of these mitigation measures.

-11-
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V.

A.

General

This section should discuss méthods to eliminate or minimize adverse
impacts, the levels to which impacts would be reduced, and the basis
for selecting levels as acceptable. Where alternative mitigation
measures are available, each should be discussed and the basis for
selection of a specific alternative should be given. The
environmental document should identify those mitigation measures to
be implemented and conditions needed to ensure that the mitigation
measures will be implemented. It should clearly distinguish between
those measures which the project proponent will impiement and other
measures which are discussed but will not be implemented. Contingency
plans in the event of accidents, project malfunctions or drought
years should Be jneluded.

Detailed Description

Water and energy conservation and water reuse (reclamation) must

always be considered as mitigation measures. Conservation and reuse
may eliminate or reduce the need for the project or reduce the
quantity of water needed or the size of the project, and may mitigate
adverse impacts. Conservation and water reuse, by delaying the
buildup of demand, can delay the need for a project, and therefore,
delay adverse impacts associated with a project. For further
information concerning water reuse, the Board's Office of Water
Recycling should be contacted.

Specific water and energy conservation mitigation measures can
include:

a. Measures to reduce wasteful, inefficient or unnecessary water or
energy consumption during construction and operation of the
project.

b. Proper siting, orientation and design to minjmize water or
energy waste and maximize ail beneficial uses of water or energy
production. o

c. The potential for reduc1ng max imum water diversion demand or
peak power demand.

d. Measures which reduce the overall water or energy demand and,
therefore, reduce or delay the need for the project.

Alternatives

A.

General

A1l reasonable alternatives to the proposed project, or to the
location of the project, which could feasibly attain the basic

-12-



objectives of the project should be discussed. The reasons why they
were rejected in favor of the ultimate choice must be made clear.

The "no project" alternative must be evaluated, along with its
impact. The discussion of alternatives shall 1nc1ude alternatives
which are capable of substantially reducing or eliminating any
significant impacts, even if these alternatives impeded attainment of
project objectives and are more costly. Environmental effects of
alternatives should be described sufficiently so that they can be
compared with the environmental effects of the selected project.

Alternative water and energy conservation measures and plans, water
reuse methods or plans, or energy cogeneration methods should be
described. Explain the reasons the selected conservation measures or
plans were chosen. The alternatives should be compared in terms of
their overall water and/or energy consumption, in terms of the amount
of water and energy saving by reducing wasteful, inefficient, and
unnecessary water or energy consumption, and in terms of offering
opportunities to incorporate water or energy conservation measures.

Other alternatives can include different water sources, different
designs, locations, and operating plans.

Detailed Descriptions

1. For water supply projects, discuss the following alternatives:

a. Funded municipal and industrial conservation.

b. Funded agricultural conservation.

c. Water reclamation and reuse.

d. Water transfers.

e. Desalinization.

f. Growing less water-intensive crops.

g. Growing more salijyoTerant crops.

h. Legislatediéonsefvation efforts (e.g., ordinances
prohibiting gutter flooding, legislation requiring leak
detection, ground water'management etcq)

i. Pricing policies (e.qg. ' abo]1t1on of declining block rates,
institution of increasing block rates with life line

provisions etc.).

j- Conjunctive use of groundwater (on'a “"safe-yield basis") and
surface water.

k. Improvement of distribution systems (e.g., lining of

ditches, plugging leaks, interconnecting distribution
systems, etc.g

-13-




0.

p.

Water exchanges (substituting lesser quality water for
better quality water for agricultural uses, thereby freeing
up a “new" supply of good quality water for municipal
consumption).

Acceptance of less "firm" water supplies which would allow
for higher expected dry year deficiencies or more frequent
deficiencies.

Brush control to increase runoff.

Weather modification to increase precipitation.

Snowpack management to delay runoff.

For power generation projects, include discussion of the
following alternatives to reduce demand or increase available
energy supply:

‘a. -Funded energy conservation (e.g., interest free loan
programs for installing insulation).

b. Better peak load management (e.g., air conditioner load
management, pricing, etc.).

c. Passive solar energy.

d. Photovoltaic energy.

e. Bio-mass conversion.

f. Garbage burning.

g. Geothermal.

h. Wind energy.

i. Pricing (e.g., time of use rates for residential and
industrial users, replacing declining block rates with
increasing block rates accompanied by life-line rates,
revising incentive programs which encourage part1cular kinds
of energy use). .

j. Potential for increased.coordination of electrical system
interties.

k. New building standards for conservation.

1. Replacing inefficient electrical users (e.g., pumps, motors,
televisions, etc.).

m. Retrofitting existing dams and canals with power generating

equipment.

-14-



VI.

- VII.

VIII.

The

n. Refitting existing hydroelectric projects with more
efficient power generating equipment.

o. Cogeneration.

Relationship Between Local Short-Term Uses of Man's Environment and

the

Maintenance of Long-Term Productivity

A.

- Any

General

Describe the cumulative and long-term effects of the proposed project
which adversely impact water resources and the environment. Special
attention should be given to impacts which narrow the range of
beneficial uses of water. In addition, the reasons why the proposed
project is believed by the sponsor to be justified now, rather than
reserving an option for a future project, should be explained.

Significant Environmental Changes Which Would be Caused. by the

Proposed Action

A.

The

General

Identify uses of nonrenewable resources during the initial and
continued phases of the project which are irreversible. Primary
impacts (such as energy consumption) and, particularly, secondary
impacts (such as a reservoir which provides access to previously
inaccessible areas and increased visitation to the surrounding areas)
generally preclude an alternate future use and commit future
generations to similar uses. Also irreversible commitments of
resources should be evaluated to assure that such current consumption
is justified.

Growth-Inducing Impact of the Proposed Action

A.

General

Describe the ways in which the proposed project could foster economic
or population growth, either directly or indirectly in the
surrounding environment. Included in this are projects which would
remove major obstacles to population grewth. A major expansion of
water supply might, for example, allow for more construction in the
service area. Increases in the population may further tax existing
community service facilities so consideration must be given to this
impact. Also, discuss the characteristics of the project which may
encourage and facilitate other activities that could significantly
affect the environment, either individually or cumulatively. The
establishment of an agricultural water-supply, for example, may cause
conversion of undisturbed lands to irrigated croplands. It must not
be assumed that growth in any area is necessarily beneficial,

detrimental, or of little significance to the environment.

-15-
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IGeysers on the decline

cope with loss
f steam fields

by RUSTEN HOGNESS
Tobune Intern
Failing steam feids at The

— which by 2010 may
te just one-fifth of the
icity they do now — have

roed to set aside

large cash reserves to prevent
sharp electric rate hikes after the
2000

The City Councl] voted last
uesday evening to set up two

Teserve funds to soften the blow -

of the coming decline in geo-
electricity. Healdsburg,
a member of the Northern

two geothermal power plants in
southemn part of The Gey-

The first fund — the Rate Sta-
jzation Reserve — will keep
eectricity rates from spiraling
as steam is ex-

from The Geysers. Each
between now and the end
the decade, the cty will set

ide an average of a half mil-
lion dollars of prodts from its
electrical utility business. The

“But by the 2000, the de-
cine inbgowery‘:nm The Gey-
sers will atch up with us,” said
ic Utility Director Bill Du-

in an interview.
Then, for two or three vears,
Gty will be able o charge
just about what its power costs.
But after 2003, the ary’s electric
tility will sart to run in the

That's when the reserves will

RUSTEN HOGNESS

POWER DECLINE - The Geysers steam fields could be generating iust one-fifth of the electricity
they do now, by the year 2010. In that event. the Gty is setting aside cash reserves to circumvent sharp

electridty rate hikes.

sotten to blow to ratepayers.

“Without the reserve, the dty
would be looking at double-
digit inceases in rates,” said
Duarte. “We're btrying to pre-
vent that disruption.” .

The other fund — the Accel-
erated Steam Decline Reserve —
is like an insurance policy. The
city wll add $175.000 a year to
this fund. o be used to meet un-
forescen problems in the steam
fields.

The steam resource at The
Geysers could decline more rap-
idly than experts now expext
Efforts to mutigate the decline
by injecting more water back
into the ground could fail. And

the whola region is geologically
unstable.

“There are faults all through
there,” said Duarte. “An earth-
quake could shut everything
down. Lots of things could hap-
pen. We don't want to be Gught
un%re?ued.‘ tetel

logists didn’t completely
undersand The Cysers at the
time NC’A decided to buy into
the geothermal action over a
decade ago. according to Rob
Lamkin, NC’A’s Assistant Di-
rector of Operations and Engi-
neering. They stll don’t know
just how long the fleld can be
made to produce usable steam.

“We're working on several

3.3y M.icqomee the life of the
reservoir and produce power
more efficiently,” said Lamidn.

“We won't know for some
time yet if overall the invest-
ment will prove to have been a
profitable one. There are too
many unknowns.”

The dty’'s reserve fund for
unforeseen problems at the Gey-
sers could grow to more than 3
million if contributions continue
as scheduled to the year 2010,
when Healdsburg finishes pay-
ing-off its investment in geother-
mai power.

The City still has 17 years of
payments to make on its $60

(Pleasc turn 1o page 7)

Commuruty

shaken,

angry

over gang attacl.

Gang activity rare so far in Healdsbig

by JOELLE BURNETTE
Tribune Staff Writer
People in small~own Healds-
burg are shocked, many are con-
emed, -

But anger seems o prevail in
the aftermath of the gang relat-
ed knife amck at the high
school that recently sliced

through the comfort zone of a_

“It's a shock to them that this

an ha “ in Healdsburg,
said M.lpyg:nCzh Howell of the
reactions she has heard.
" Enid Myers has a son at the
high achool. She and her family
recently moved from the Los
Angeles area to Healdsburg and
said she thought they got away
from the gang violence.

“We thought we left that be-
hind,” she said.

She eplained how people
are used in hearing. the guns
blazing in Southern California,
“but here, jt's discncerting.”

Howell said since MSdi::‘;-
dent at Healdsburg High I
Septemmber 2. she hassmca‘ved
about six alls from concerned
dtzens and several more have
stopped her on the street about
itas well

These people’s and many
others’ concerns stem from the
incident after the third day of
school when police said an 18-
g;xr-old man and a. 16-year-old

y th 4 1 4

and a police oificer with a knife
and a cut-off stick. The two
were allegedly members of a

certified Santa Rom gang o
were aVing (0 gain status ‘rg
in the gang.

Howell credited the ik
deparanent and school pexs
nel for handling the incie
quickly so that no one was ian

“People don’t need ©
really insecure,” Howell =i

. “It was a random act anc he
don’t need to feel they mrvur
der siege.”

Actually, she said mare o
are angry than afraic. ‘he
w the problem edses b

don’t want it to hay
=4 e

People want the angs T g
the nemage thal "Ny T nc
welome in our comournity,
said Howell

Prior to the incident, she ©
plaincd there had been acdoo
taken at the sthools and polie

- depnroves uwemre and e
personnel to respond quickly v
potential gang related inddex
such as this

“We're watching (gang relas
ed activity) really arerully,” s
sai

d.

Feedback from the commuwu
ty, she said, indicates that “ther
biggest concern is that we no
back down and we protect ox
own turt.”

She said there is going o b
fear of the potental for furun
gang violence in Healdstray
“but we also have o sand o
ground.”

People recognize that th

(Please tum to page >

l‘ifforts under way to prolong steam field Drive to restore cuts

Reinjecting water

Ol e coem b

| to crossing guards




GEYSERS

(from page one)

million investment,

“Its like a mortgage,” said
Duarte. ’

Like smart homeowners, the
city took advantage of lower in-
terest rates and rgfinanced its
payments a couple of months
ago, saving nearly $2 million in

yiments.

P.Bu( irs a little like having a
mortgage on a home perched on
an steep, eroding hi side. No
one eise will buy the home for
anything like enough to pay off
the mortgage. So, you go on liv-
ing in your house and try to
slow the inevitable erusion. You
adjust to walking on your ever
more tilted floors.

the geothennal plants may be
only one-fifth of what it is now.
That would leave the dty’s
share at just one megawatt.
Healdsburg will have to sign

contracts with other electricity

“We won’t know for some -

time yet if overall the in-
vestment will prove to
have been a profitable one.
There are too many un-
knowns.” :

"+ .. =—Rob Lamkin, NCPA

Wednesday, September 15, 1993, The Healdsburg Tribune, Page A-7

Geologic History of The Geysers

. Over 30 million years ago — before the San Andreas Fault
zippered up the coast and put a 5top to it — the sea floor off the
California coast was slowly diving below the edge of the conti-
nent As it scqaped down, parts of the sandy and mud of the
seafloor were scuffed off and built up at the edge of the conti-

. nent Eventua vy, this was buried and transformed into a “dirty

sandstone” known as greywacke (GRAY-wacky).

Rainwater seeped into the cke, and hot, liquid rock
called magma surged up beneath it. The top ofthe molten rock
ha dened into a light-colored, granite-like stone called felsite
that remained hot because of the magma below.

The heat tumed some of the water in the greywacke to
steam, which rose through tiny fractures in the rock, then con-
densed and seeped back down. This circulation deposited min-
erals that mauy sealed the reservoir. Rainwater ceased to
flow in as freely, and steam pressure built up in the greywacke. -
Occasional fractures in the stone overlying the greywacke al-
lowed most of the water trapped in the reservoir to boil off.

. Only the tiniest fractures in the rock still hold water. Steam
H!Tg\z;r“::adm :';.:mu‘: supplicrs 10 make up the differ- fills the larger fractures. Steam wells tap these fractures and
NCPA plants at The Geysers Is  ©\e. bleed off the steam. . . ,
about 5 watts —enough to - But even if steam production Because the rocks below remaia hot, re-injecting water into
light 50 100-watt bulbs, & The Geysers stopped com- the reservoir may partially rekrlace the removed steam. But in-
That's al onethird of the Pletel today, ﬂuldsburg jecting too much water could quench the rocks and stop the
city’s peak power needs. woulz have to keep making its flow of steam. ‘

estimate lhat by the
vear 2010, power produced by

remaining $32 million in “mort-
gage” payments.
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utility will start to nun in the
That's when the reserves will

Effons to miugate the decline
by injecting more water back
into the ground could fail. And

IRLsseng. bRy Sun s b AW

just how long the ficld can be

madec to produce usablc steam.
“We're working on sevcral

Hias poweet,
The City suill has 17 years of
payments to make on its 560
(Pleasc turn to page 7)

Efforts under way to prolong steam field

Reinjecting water
is effective, up to
acertain point

3
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drillers angle the well shafts out
like the legs of a spider standing
on tiptoe. Some wells even split
im0 two shaits as drillers scarch
a mile and a halfl or more decp
for enough stcam pockets to
make a productive well.

Ciant white inchworms of

Eipe crawl agoss the hillsides,
inking the sweam field wells
and power planis.  The
pipes — up to 40 inches acyoss,
covered by two to four inches of
fiberplass insulation and an alu-
minum skin — follow contours
of the land, but snake over road-

. oo . N e . . (A4
e oA AT
RUSTEN HOGNESS

TROUBLE UNDERGROUND - Trouble has been brewing underground at the rapidly dwindling
steam resesves at the Geysers.

ways and sometimes hump up
or to the side for no apparent
reason. These digressions allow
the cxpansion and contraction
that might otherwise strain and
tcar the pipe joinls as sicam
floods into them or is with-

(Please turn to page 3)

00y (nreatenea several stuaents
and a police officer with a knife
and a cut-off stick The two
were allegedly members of a

“but we also have 0 stana owr

ground.”
People recognize that the
(Picasc tum to page 7)

Drive to restore cuts
to crossing guards

by JOELLE BURNETTE
Tribune Staff Writer

With school children left ma-
rooned on street COMers as mo-
torists 200m by, one local moth-
er has launched a petition to
restore the Oussing guards that
were cut out of the city bud

Like many parents, Brewer
said she didly\'( know unti the
first day of schaol that thoe
weren’t going to be qussing

iburg Eleveniey whee

eal E
her children attend. *

“Righit now we need some-
body to crass these kids,” said
DaNita Brewer who is organiz-
ing the petition effort to “rein-
state or otherwise supply” afl
nine mmﬁmguards needed
around the Is.

“They're basically dodging
@rn,” she explained. *“It's o
dangerous for those kids.”

She said she has scen chil-
dren trying 1o goss the street
mdbcin‘ghafuidtowalk acaoss
because the drivers won't slow
down.

“Drivers don’t look, don’t
are and just drive right
through I)o:y cr'::walk." sEid
elementary student parent Enid
Myers.

Especially once the kids are
on a block away from school,
the drivers don‘t slow at all, she
said.

And it's not just people with-
out children who speed by.
Brewers said she has secn par-
ents picking up their children
and then not stopping for other
children.

Then, \she said, “if they're
(students ding talking to
their friend, they’re not going to
be paying attention.”

The si is esperially dif-
ficult for working parents, ac-
cording to Myers.

“Theyre angry. Theyre
saared,” she said of parents with
small children who walk ®
school.

Brewers said she has suggess-
ed using -adult volunteers for
the program, but said the
:doo£ are concerved about lla-
bility and legality of that sort of
program

“There are a number of vol-
unteers willing to do this,” sald
Superintendent Larry Madhl
But he said someone must orga-
nize the volunteers, train them
and accept liability.

Aside from hyslc eduaation,
the shaols, he said, have al-
ready taken on

for haalth and chid care. Is mafe.

ty next, he asked.

With already limited resourc-
es, the schools are strapped as it
is, let alone adding tune and
money ino a amssing guard
program since the city dropped
mosi of its program.

“I'm just hoping that none of
the kids get hurt befare the vol-
unteers get out there,” said
Brewer.
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. drawnduring ipe maintenance
: Or repair.
At the plants, huge separa-
" tors remove as much of the non-
steam gases as possible before
the steam reaches the generator.
These other gases can cut down
the effigency of the electrical
ation.
The huge turbines that s in
" the generator 1o create electnid-
ty are powered by steam push-
ing ll\epohn blades. While the
other gases could help spin the
. blades, they annot Pu’gly be
- condensed to liquid after going
through the turbine. .
Condensing steam to water
just after the steam the
twbine blades multiplies the ef-
ficency of the twbines. Conden-
sation creates a nearly perfect
vacuum that eans new steam
roaring through the turbine
meets no resistance from the
that has passed just ahead of it.
The steam rushes even faster
and pushes the fan blades hard-

er

The condensed water is
cpoled in huge evaporation low-
ers and dirculated back to the
twbines o help condense yet
more steam. Finally, the water is

iped 0 injection wells where it
EP;I:imd back into the under-
gound reservols. About 30 per-
cent of the water in the steamn s

d for reinjection now.

Increas ng the effidency of
the turbines and injecting more
water back into the de leting
steam reservoir are two strate-
gies for increasing the produc-

nearly 100 percent of the water
pumped down their injection
wells shows up as steam in adja-
cent steam wells,

They are looking forward to

than slow the reservo r's deple-
ton. Steam is not a renewable
resource, at least not on a hu-
man time scale. You can use it
slowly or you can use it fast,
but when it’s gone, it’s gone.
Some feel the resource was

tive life of the power planis at ., completion ~ of Lab
ool ] turbines are g.mmry’s“plpelu.;'\ea’thnx will u‘:l‘
ready “low preswe” models, reaed wastewater from their
designed (0 operate at StEaM ey ment ponds 1o The Geysers
pressures of about 100 pounds (o inection into the reservoir.
per square inch. That's just €% Ty will provide NCPA with
en tmes normal air pressure,  ungiher paflon of water for eve-
about the  your body ¢y 5ixthey now re-inject.
would feel swimming 200 feet Unocal, the owner of about
underwater. Conventional

power plants flash water into
steam at presswres five to 30
umahiﬁl:r.

But already low steam
pressures at The Geysers have
dexlined to doser to 60 or 70
pounds per square inch.

New technologies could help.

Engineers are investigating
more efficent turbines that an
operate.at even lower pressures.
And better ways o remove
“non-ondensible from
the steam will be rtant as
the proportion of these in
uups:indedlningﬁd

But the major trouble is that
the steam fs being used up. Re-
injecting water into the

scemrs 10 have slowed de-
cline. But with wa-
ter in| have varied.

NCPA's \ has been
11 lezmunhowmn

POLICE LOG

half of the steam wells at The
Geysers, is looking forward to
the Lake County waste water,
too. But their experience with
re-injection has been spottier.
Water injected at one site almost
com y stopped steam flow-
ing from nearby wells.

sil could have been that the in-
jection well was t00 dose to the

roducing wells. It could have
Eeen that th? injected too much
water, too fast. It could have
been that the geology of the
rock at that location was differ
ent f m what is found at the
NCPA sites.

Or it could have been bad
tuck.

Unocal s beginning new in- °

t‘cuon tahu w’olmd:mkrn“
one 0]
Mp:ﬁ:nnmblc 0 extend the hi
of the field.
But injection can do no more

The following incidents represent a sam-
oline of the calls the Healdsburg Police De-

09:25 - Soda aqachine in f nt of business in
Vineyard Plaza had been broken into last night

RJ

“They t put too man
straws inimum Pglound,' sayz
Richard James, Public Works
Surexinlenden(. “They ruined
it It's a real shame *

Slower development could
have given knowledge of the
field time to catch up with its
exploitation, says James.

But two oil Tise in the 19703
sparked interest in altermative
energy sowrces. And early esti-
mates of the steam in the fields
did not prepace drillers for the
rapid reductions in steam that
resulted from the quick exploi-
tation of the fields.

Now the power companies
are looking at how to deal with

a dw ndling resource. There
w Il soon not be enowygh steam
1o power all the plants at full ca-

aty. )

At one of PG&E’'s power
plant at The Geysers, engineers
are experimenting with nunning
the tor using just one of
the two steam turbines in tte

nt. Running one turbine at

Il capacity should, they hope,
be more efficient than running
*two at lower power.

And PG&E 15 in the proces
of deciding which plants it will
shut down in the next few years
as steam becomes scarcer. .

“Tants will be shut down,”
says Bruce Henry, PG&E Oper-
ating Spedialist, “but- wh ch do
we shut down and when? Noth-
ingis etched n stone.”

When plants are shut down,
the stcam supply ng those
plants will be redirccted to oth-
er plants.

“The steam lines are all inter-

connected now,” says David ™
Holligan. Holligan is Produc- ..
tion Superintendent for Geo-
thermal Resources at Unocal, §
the supplier of steam to the " *
PG&E plants. o

Current Unocal pipes may * *
need upgrading if the steambas |
to travel over ta mile. o

“"We may need 10 lInsulate ?
more or increase the size of the

ipes,” says Holligan, “but we'll

able 10 send all the steam ©
fewer plants.”

Steam field and power lant
owners are looking at each oth-
er's experience with new tech-
nologies or modified desi :
What happens in one part oﬁﬂ: .
reservoir affects what happens
nearby — and nearby could be
someone else’s wells.

“There’sa new spirit of coop-
eration up there now,” says Bill
Duarte, Electric Utility Director
for Healdsburg, “We're all in &
together.” . .o

e

Chamber of Commerce sponsors

the “Best of Healdsburg” awards

The Healdsbwg Area Cham

Also dubbed “The Distin-

ber of C e Is sponsorin
a new contest titled the “Best
Healdsburg,” with the winners
10 be announced at the Oct. 27
trade show and awards event at
the Villa Chanticleer.

The Best of Healdsburg of
Awards and Trade show is a
new event. The chamber will
continue to sponsor its spring
sendn ehnoe a0 tha Ville

ished Dozen,” the purpose of
theawardsis o L 12 in-
dividuals whose unique skill de-
serve recognition.

Awards will be given to one

3

coach); “Good Works” (vohm ;"’
teer); “Money Movers” (bank
teller, loan agent, etc); “Hosts
with the Most” (chef, baker, bar- .
tender, inn , tasting room
host); “Preferred Professionals”

individual in the 12 gories;
induding “Classic Closers”
(sales person); “People Works®
(wal:rerson clerk, secretary);
“Vital Signs” (doctor, nurse,
Aentict  otr): “Bndv Warks”

(acc attormey, frarcal
advisor); and “Bamn Raisery” -
(plumber, carpenter, electrician,
panter). I

Ballots an be dropped off or .

-

A
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EDITORIAL

COMMENTARY

Geysers costs should guide future decisions

The , which at one time almost
resembled a scene from the state’s famous
gold rush days, is in a state of dedline.

The once plentiful steamn field is being
depleted, the victim of too many holes
punched into the geothermal reservoirs
that lie deep beneath the surface of the
rugged mountains east of Healdsburg.

How rapidly the decline will take place
remains to be seen Elfonstogmlongﬂxe
well fields may be effective, but no one
believes that the ste:;\"v;ﬂ;al’nt ‘mgmﬁm

The dity of Healdsburg has a significant
stake i?\‘yall this, since its share of the

LETTERS

Northern California Power Agoen 'S
(NCPA) Geysers investment is about
million. For the next 20 years the dity will
cantinue to pay off that debt, and offidals
are also amassing large reserves to deal
with the “rate shock” when declining
steam production will raise the city s
energy costs significantly.

In the long run, the investment in The
Geysers by NCPA may turn out to be a
losing proposition, but no one will know
that until the success of prolonging the
life of the steamn fields is known. |

But even if the steam fields are kept

alive longer than expected, it seems cer-
tain that the Geysers power, at least for
NCPA and Healdsburg, was not the most
profitable investment the dty ever made.

Granted, no one knew at the time how
quickly the resource would last, and ener-
gy investments can be a risky business.

To their credit, city officials are setting

‘aside reserves to deal with the declinin

steam production, and cope wit
inevitable power cost increases. That is
prudent. That same prudent philosophy
should continue to guide future dedisions
onenergy investments.

Bendway gravel impacts

Editoc \

In his letter which appeared in the Septeober 1
issue of the Tribune, Tom Freeman applauds the
Syar proposal o mina the Bendway and Riverbend
river sites in and adjacent o Heald: on the
basis that it will improve flood control. | would
like to point out that in the exhaust
EIR/ELS which has just been completed on the pro-
ject is this mentioned as a possible benefit. Other
positive factors such as enployment and an inex-
pensive source of aggregate are mentioned, but
apparently the independent consulting firm who
did the study did not deem Bood contral of suffi-
cient value to list it. The EIR/EIS does, howeves,
list as “significant hnpac‘:;;)dc\:)ul;dn reduc
tion in regianal air ity ) b) “uneccept-
able” noise levels, ¢) adversely altered views of the

You want it?
We've got everything
in this magazine

by Paula Leinwand

Need to get rid of
some unwanied facal
hair without the hassle [
of wax or electrolysis? [
Looking for a four- ¥
legged swathin for [
your pooch? Can't live [2
without the famous
Turkish Head
Knife” (sharp as a sul- §
tan’s anger- guaran- [y
teed to win you oI

from family and friends)?

then just come onover to my house and
sort through some of the ka-zillions of mail
order ca that have been artiving daily,
ever since, in a mament of apparent insanity, |
broke down and ordered a Star Trek mug from a
may

,it was a cute mug. It had Capuain Kirk,
Mr. §i and Scottie all standing on the
Ia ing pad, and when you pour hot coffee
into it, they “beam up.”

Oh, come on. It was a joke, for gosh sakes.

I @an just hear the folks at Publishers Qlear-
ing House right now. "Holy Toledo! Here's
someone ordering the Star Trek beam-me-up
mug. Puther on every tacky aatalog list we
have. Paula Leinwand from California. That's L
-E-1-N-W-A-N-D.

Two days latex, the postman’s staggening
down our street, dragging his mail sack behind
him, overladen with magazines selling every-
thing lmmgwner John Wayne belt buckles big
erough to double as cold cut platters, to silly
tee-shirts with even sillier slogans ("This Isn‘’t a
Beer Bellv. It's a Gas Tank for a Sex Machine ” ne




CLOVERDALE

Running Out of Steam

. by Krista Rector

“It i3 clear R geothermal power production will Ane far ‘

reaciing effects on (he water resourees of the state, nckating the
quaiity of i3 waters... Waler resasces wiil ply a3 significant roke

But, engineers are watching The Geysos,
touted to be a renewable resowrce, betause
after 33 short years, The Geysas are

rewwabie resowrce? Y es. 1t could trvaive poor fnanct) decisia

wiiich lead (0 the first commercal
successin producing etectricity in the
1060's.

{ronically, while grothermnal energy was being soid (0 the public
B remwabie, in 1000 sQaxcout heid Ut (e naasalsteama The
Gersers qualified for 2 \ . The judge reasoned
that the steam fS locked nencicsed ey and s not replevdshed
by sepage. The producers of steam were endued 10 QX writeos
for the inumgble cast of driliing and devesxang The Ceysers.

In the 1970z, Califorria govermument detafied the need for
alramutive energy brcRae long-terM conTrXS providing nespen-
sive cleccal power for the State Water Project were soon to
expire and officals feared luge price hikes In 1070, Congres
passed the Geothermal Steam Act for 3 lexang syrem for federd
ands © ercasEp deveiopmex of grohaTal et In
1971, the United States desigrated ane mifion acres of band In
CGaliiornia 8 Known Ceahermal Resoarce Area (KGRAL In 1974
cumpetive bidding for lexing of Frderal lanas aared. By 1974
theagadty of The Gersery was 396 000 tSowaas with maxtnrum
Capactty edimaed to be more than | mon ticwsax To gain 2
perspectve, in the ame year of this greaicdon, [y, US, New
Tedtand. Mexico, jaran, Russia and icetana prodused 1,008,000
tAgwars combtred.

Modemn History

The Cersen s makes up the biggest grothermal conapiex tn
the workl. Ceouermal eneTgy was eXpected o help 8 treak o
of the pegroleurn deperdeny on OPEC oll. And, Callfarmia, ane of
the world's Lrgest energy umers, was backing ft with big morey.

Fora ) to be 1t must have four
mamxmlmmdh@lw
mmwmmﬁsmwuaamummm

CATEWAY TQ

WARM SPRINGS DAM, 2§

- ¥

Alos Angeles Tunes artidie published tn june 16, 1993, *Ghost
Pants are Legacy of Sate’s Ceothermal Rasco, states “When the
reverrue bonds on the plansace Bnaily paid in 2024, water wers
will have sunk more than $450 mibon In10 Che WO PTORTS,
making them (the RUE At expevaive white clephants.” The
reporter, Virginia Ellis, notes “The custormer s of the Metropnilian
Water Dbzt of Southen Catliornia will have shouldered 80% of
the cast. * The State is no onger ntereg ed in gromeTmal power
producton and wouid Dhe to self the pana.

{n the May-june, 1986 pubicaton of Cround Water, Sanaa
Ron groiogit Eugene Baxirem in hs aOde “How To Stax A
Ceound-Water (nvestigoon for Pafidal Puprss® sated that
“Thre genery public has but 2 dim ance of gowd wues, it
readly undersanxds the mupidity invoived in buikding 3 $100
rmfllon geoxeTmal power plnt and then tnding ot there a't
enough steam 10 operale it DWR's handling of i South Geysens
poweer plant prokea s a ciear and irefuabie exampie of howr, with
the cordvaxe of the head oficals of the Caliornia Ervergy
Commeisoan (CEC), k maraged to perform the eqavatent of
launcting 3 bavdeship i the Sahare Desery.” He Aurther staees,
‘Clmmmm umkﬁmwnmhmm“
come wzy.” B will be publish-
ing 3 book m the Calirnia W of Water le
szees {DWR} tn conk with the g=
The Ceysers th earty 1904,

Money
There tas been 2 lot of money made & T™he Cersen and the
Suate hasn'( done 3 good Jod of monilonng Of reguladng it

SRy t large vorgre of hot waer

hw&m-umumc«nu
mwxcummmd 140 square mils and 8
vapor 3 A00 ty 1 200

) wefts, The pr the 3 g steam to run
memqmptmqummm maﬂh
roudngthe steam from the well UUouen 2 PRGN 0 EDITUT .
The seraralor removes rock pATCles, dust and condersate {2
product of condersadon or cooling) which could damage the
generator. After the twrtine actvates the genaratar, the ezhaust
steam s cooled With COOLATT Water and then coolant and canden-
e PESE through & condenser o be disx=ed of. The dipas)
methad at The Ceyers i niecion of condeTate through weils
back into the ground.

The major grotermal deveiopment cver the past 25 rears has
been ¢

On Fourth of uly in 1895, 3 xmily would board the ain in San
Framctsco and rise up t0 Covetaie . As ey qaveled ever Wward
on a back joing wagon ride, they would gaehully view the
engance to The Ceysers Hoted wiich weicomed them with 3
white picket fonced wched enayw y festaned with fags. The
advertare would begn.

“A Trip To The Callkamis Ceysers® pubiished 1 Hutings
Califanta Magazine in 1660 claquendy dexTed what they
m-mmdmmmnmnmm

in the Big Sulphwz Creex dralmage in the

Y {n e rEh © rakse decriary, Dad decskrs were
made that will have CoracqueTces (or AT e©s &7 ko the Ature.
E H. Boudresu states in his 1980 arocies, ur A stexmfteid
Qpable of supptytng 55-segreadt plant for 30 years
$450 mullian worth of Seam with 40 percent of this going to the
operator as profit.*

In hisanalyss of the South Geyszr Fower plant. he points out
that duringhe tme CK1,a astidlary of United Secoe, was doing
business with DWR, that Sseoe's sock *jumnped from $3 to $25,
with the high coming in 198081, when CEC was appxoving
DWR"s appilcation to buid South Geyserx. * He notes Uxat the cldel
stockhoider tn United Siscoe was Lou Qhesler, 2 mrthes of Meye
Lansky (allegecly invaiwed with arganized cime and founder of
Murder, Inc. of New York) and that Willlam Rucehius, once
Acting Director of the F81, was Quirman of the Board of GKI.

An unp Y report prepared by Man-

soutvern part of the |40 suare mites KGRA but more

age ( Inc, for the CA Dep. of Water Reosces

was Glled for and producton wells and pans ¢ d rd
(nto less procucdve areas.

An example of past acavity 2t The Ceysers is what happened
when the Oepmranar of Water Resources (DWR) wanad o
underaut the cosn of providing elecT Oty 0 pamp water to
Southern Calformiia and began to back the buliding of power pans
Inctudirg Sotthe Rock, South Ceysers. Binkiey and S Brawiey.

The State Boated boncds to CHSUET and Manage power plans,
whttle steam 0 run the planG was [0 be puchased fom rivate
companies who would deveiop, operite and maintain appordng
stean fekde. Steam to run Bowe Rock and South Ceyrers was
provided from geodheral leases awned by two commnia Geo-
thermal Klowory, [nc. (GK{] and MCR Geothamal |

MAXXAM,
Inc.)C tn (981 on the § 122 méfion Bottie Rock

sta\. MMU\:MM:MMM
Srings and cold grings; white. red and black suiphar xingt ron,
s0da and baiting slum srings; d (he deuce only knows what
mwdmummmmumm
sqeam_By the &me the waters

d to the of 3 warm anyonerday, and the
bastn fors, perhags, the maxt lunrows bach 0 be opened tn the
worid. . Every spring had 3 voice. Some hissed and sputtered ke

water pon

plant (n Lake Counrty.

Meareidie at the South Geymen plant, the DWR asized the
CEC state reguiaiors that there would be enaugh sieam avatlable
0 2 plant In the sah area of the KGRA. The Sounth Ceysers
'wetts had deen predicred to be plendid encush 1o ran s factity for
30 years. {{ ater a State sudtt of D WR showed that they didn't ake
tme for an indep sTudy Uhe production level
of the wetls even o) PG & € was having prodlemrs locating
Mwhmdluﬂmuonubcmmln\dum

olatea mm.wwwmcdaat_‘ma [ 7
Prng — some two hundred in numder, lutn-d
gdaion of temperInse, fom boiing hot to Ky cold, and
tmpregrated with afl sors of rinerals and chemical cxrpards
frequendy the (wo e sTremes of beat and cold are lound within 3
few inchey of each other.”

Nagve Amerars showed the thermal gxings to Cablormiy
mmmnamwm-gmm
wxsfl £d trom ge fa (9041 faly, In
1920. meﬁmutmp(upmmmaymtm
placeat The Cerars but the project ended In the (930°s. ln 1050,
mader clecTicl Enendan projecas began at hat meme site

this plant but in 1985 they halted comme-
mmm‘msssmnu:mwm Gersers plant, a plat
tht never opened.

Texas Anancier Qurtes Hurwiz. CEO and corpanate awner of

-MAXIAM Corponatian, was the orignal well driflerfor Botte

Rock but gave them up 28 Not worth f. Thus the Deparomnene of
W ater Resasces took it over on defauft. The DWR egain zmured
the CEC that there was enough energy for Borde Rock to st 30
mmmmasmmwmummmm
R «d$S he first yesr e
mnnnuuumwsm Mmmawd
0 7 MW

Geothermal R Program stales, “The tand lewses for geo-
thermal operatons and the CEC anhority on power plant
cerdficadon...wi] ety require majar expenditures for site resto-
raon in the event ol { etther of the proy OWR
Aas prefiminatly estated the cas of such restaraoan of the
Bottle Rock Pover Mant 10 be appraximatety $5 million tn (099
dollars.®

The report goes on 10 dass “Toral sabes of the Botde Rock
Power Plant and mineral ewse would be beneficlal to DWR If it
could be accomplished_ There would de no hrtre tabiiry for
power plant removal and site reradon or for mitgadan of
pothution to air and water resasces.* In what appean to be iding
mmmgqmmwmmmmm
produce, “DWR should

royalty which makes sume cangxsion (0 (epy of detx
service. [t &8 not kely, under such an yTRNgemenL, that
DWR could expect to rerzive royally or other Rymenss
equal to the full amount of debt sxvice payment.”

Not only will the sate be out the money for Buliding the
plant, but f designated “Qawd”, the plant will have to be
removed and the land rectaimed to its” nacural state.

There have been problers even when the sate govert
ment hasn’t been brvaived directly. There is even a dispute
s 10 who owns power plants such as PCE Unit 1S. GEO
had Interests in it 2nd ended up in bariquptcy cowt due to
mechanical difSculty and Bmited plant capacity so the plant
reverted back to the tmdowrey who wa also bankrupt
GEOOperators Corp. Is stfl Bsted as owning $218,438.91
for 1988 and 1901 for detinquent assesments and penalties
for Area G-3 (The Ceysenl

New weil drifiing candrum © be slow 2 The Ceysers. as new

Conrvued (0 next poge

L

December, 1993

Environmental Impact Reporter Page 14

WiclI R ... W, R N BN BN B0 EBE am e l1




R .
|

Y ey 1y

mE .
'-f-".- \.m.o'_ .

.

T

ta.

' ‘L EEERU AR TR AR 2§

s

\

XS A e

REGIONAL WATER QUALITY CONTROL BOARD HEARINGS
ON GEOTHERMAL CONDENSATE SPILLS

ID
PGHE © so7oogauon ‘

pes, fum, cestum, ron, mercury, lead and zinc.

erTicity fymem agacty Kr 991 and shows4X b fom gothers
Tl rsoutes. Geahermal racusces e penaaly easy to dump
SNCE an equivaiend 4% 5 Made up of LMy, wand and solar*

Mmmwumwuo&m state and
federd funds Gom ad pra -3 Fetend
govenamnt realns 50X of mmq recxtved: fom geoxhermal
Seases on Federal lands and S0, goes © e e of antgire. tn 1991

hlws.mmdmmumhm&nesm
conducted and reported that the highest minera levels i (h are
Som mercury, kead, zinc and copper. The cepoct statad, “tesalang
soil expasure, and hat fom pask mining acdvides, may increase
metal bardens as it water and ieaches Uice elemens i
sireams. Funther (e vendng of steam wells and Bllow fom
Cooling Wwess aisa congibuig 10 the total burden.®

The geothermal supply and dispasal systems are subject 0
taihure. There may be a rupture in the wetl casing, at the weil head,
muummmmmawmmu

f Guids tnchude cop-

alane , ands keased tom the Federal argas 8 of Lands

year 1985-80 received gecihermal property funas of
$22,101,862.00 or 13% of the wotal COunty g base for U Year.

.. Steamn released dising power production
could mobilize a variety of elenents that
ultimately enter the water courses and
impact the aquatic environment.

»

. Accurding toSieven Surpe, kumaer Genhermal Cadinaiar,
the County is now down 10 5% of Hs Wx base. momm
noted that there Dad been deding in g

Somb eaky
basias or condensate storage ponds. There have beent qﬂkm
Condensite reinjection And ump udum which ocour dusing

uriace waters, there
bapumﬂhnmmmm;m&AKm
Fish and Element Loads study 1 1990 shows that steam reseased
duriag power prodicdon coukd mabillze 3 vaniety of dements that
enter the water: and tmpact the aquatic environ-
ment. Resulls point (0 more wcumuladve bupact oa Ssh fom
mining and geachermal activicy rather than from either skone.
Both Big Sulpher Creek and Squaw Creex, tributasies of the
Russian River 31 Cloverdaie, hawe been subject o waler pathugan
(ncidents in the past from geothermal operstons. The petmary
i hazard is the passibility of accumulation it so o in plas and
animmal tssues. {n 1976, there was 3 large Wl of steethead ot in
Big Sulphur Creek from 3 condensate spill and boron was seen as
.he possidie toxin. la the event of an acadental candensate spul,
the Geam suppber must Aulyze the water and report 0 the
Reg 'Wue&uﬂowudM(lwmm The Board may

crough 1987, They aiso note Lhat there 82 5(g n

geothermal Property WS COMe dus I LArge Rart 10 the daTeaie
tn peualezD prices expenenced n (e PEO (10 which (e steam

take approgr acton g either the steam
Wumpﬂmwmmmmmum
spilis, (See Table 1} While the spilis are usially documented by
RWOCS or DFG, the effects of most spills on fsh go undevected.

Records from the RWOCB flies for just PCAE spllis shows a
grpn covenng (985 10 1992 sauing that in 8 years 57 spills
d and 15 or 25% reached a creek. No spills have been

berween 1080 and [987. Theh
harpe, um.wmumwmumammm
0f warmn waler “31rect use” fesaurce i the Sonuma Valiey, and for

My,lMBmmmmmwnsmmw
nutSyuu.Tha = w 450 pasitions in

and geothermal energy wmﬁm
Thwmxumuuhmdmwmmaauvlw
OPEION. will Rave famuAQIOaNS for (he SQte’s LLpIyerL. Rei-
ance N been placed on pime Players in the groxhernad prodig-
van 10 date bevause of thewr LaCk record, but that could be sordy
(4d by future bankru s

The Heautsburg Tnoune. 1n S¢epiantez, 1993 reparted on
phivate/public chcox powet generaan, wach the Gy of
Healdsburg s 1n the business of selling, as wedl 23 wsing. The City

NOW SCU Bide W/ ge reserves 10 COpe with kaisof steam Beids... which
by 2010 may generacerust ane-Ath of the etecaiaty dwey do now.

NCPA owns 2 $00 mikion share of the steam wetls and
grotharmal plants. By 2003, the city selectne ublity will stan
run in (ne red INA UMY Wik iced (0 We [aTve funds 10 buticy
Auurepc v reasa. The Tndine artuic siaes “(eobgistadidn’t
CUMPIEKY UNUATHIAN (T CyaeD a1 e wneNCTAdecaed
DUY 110 U 1 SFOUNETTILAL ACT I 4 30X IGC AgU.... vy still don L kiwww
[ ek —etons

fudped sgrubcant since | 988 and fish kilts occucred inonty tens of
feet downstream from spill per the opinian of Dave Saetsinger of
the RWQCB. Snetsinger feported that the recard for spdis has
gotten bevter.

The cont of the g producnon

BIR REBQUIREMENTS .17 .07 whie 5 3k o
anulm ummw
deveiorenent. The Sawm Water Remuces Coagol Boand
mcznmﬁmdw«mumnmam
Mmcwmamm

D&:nmmnmdmm&

tnabi¢ wicn tiere S 2 & toll on the

Potenual impact W sensitive and tinique specied may BE too high *

aprice {see October Sonoma County £.1.R.}. Potendal degradadon
of drinking water & too highaa cisk. Furiher degradaoon (o the area
walerways and fisheries (See Navember Sonoma County TR}
which inctude the Russian River and the Sacramento River water-
sheds may be t00 high 3 cost lor cheap, shipped-out electncity.

Needs

The rw.lnm n(me geotheanmal indwstry s defiaency For
oo plan operatars occus,
mummwumtAmmmnmmeumm
required so U\ it really covers casik, Ao, make 0peTators buy Uve
privateland rather (han feass it 10 make (em sokty rESponsible
and 1ake the burden olf of private andowners.

The DepL of U ana Gas admuassters the Order of Abandon-
meny 0 Caliksmua Laws of Canservagan of Geothermal Resowtes
and Caldarnm Code of Regulatians, but they have furidictian over
wetls onty. The Calilurnid Energy Comstussing (CEC} requires
abandanment and puALs De covered in their recent EIRS, but

o Descride ‘ymm
COMSUMPAONL. A1 1.5 thimai e = & .u‘( rv.,“
OUWB&B% d

© Describe D ecORORIS hmu umm
o Setsmic effect.
» Croundwatey ad sarface water rescurces yvadabie In the arex.
» Speciicaly addressed point and non-poait sousces of potiu-

act oa fsh and ol daatof d

OUWW power p

pammunnﬁm.
Phwdmmuxnumuumm(m
The queston arises, is efffuent 33 2
controlled under the SWRCB?
HOW TO GET INVOLYED
The Lake County and Bureay of

DmmutmeMIW}mﬂunbcmw
cailing {707} 263-2273 oc wrtting Cleartake

10 10jeCt More waler Back MO the ground could (il and the wioie
regon is geologeally unsianie...the Oty has | 7 years of pryments
IefX on e $00 mitiaon. * The Tridane Quote Bruce Henry, PGSE
Operatng Saraalaz, “Mants will be shut Guem Dt which do we
St down and when? Nuttung © etched in aune.”

Shutung down wels 3nd plaus will be based on Granclal
cnitena, but the cenvirUNCnNLal CoN showld feceTve equal weight.

Toxidity, Sesmidty

The Gevsers has had ober probierts than just B¢ deene 0
seam from (00 Many staws in the glass. A 1974 revision of
c

on urtable terrain are PCAEUnis 1,2, 3,4,5,6,910, 11, and
12 A 1974 couns of wells on uracabde termain showed of 168
ariDed, 91 are on Lnduiide areas. SetsTalcity is aisa 3 acem whea
removal of seam Qusss tubsidence.

In 1975, Union Ol geothermal well CDG 05-28 biew out. it
had been Complene® in (968 and was on anddy. This welils like
mdmww(umﬂmdm‘mmﬂmi.
¢ was dn { ide. The biown out well
mw&cmmomnmnuummm
0l wetls DX it B undocumeved 2 (0 whether ouher Cmpagy

unjonunately many plans were permiited prior (o written con- Saeet
quis. The countis have jurndicuon only 50 (a2 as their land use m;:ﬁgmmgmdl&um mtmill
parmmuG allow. Acounty inay peution the CEC locdetegauanofthe | of Supervisors Chambers in Lakeport.
CEC authority, huwever, they Must 3600 & g Sement
in thoe grmural phan that conkrmy (o state gy and be ready
tugfuvich* i mically traincd and av adable sud. .

Legpiian o new rus lr dectsions s the wp et ol sute | What Your County Planning

may need 10 be i for the legatly .

gV 10 N plans dasuwre. A mamtaning of 108iC celexses and Depaftment ThlﬂkSAbOUt
fecus an f (eeds 10 be upgraded and pron Geysers and Effluent Injectlon
Mouionng Must be more awe and comnia e lnrp-m Steve Sharpe, lormer wha curendy

aEnpanes 10 4 void bankruplcy ESues and (mpacts on e Hate
Qzpayers. But since Uie Geotharmal et Basrd was dis-
tanded in 1984, there sems L0 be w special task karce fac such
xvon. Tb Depacenera of Od and Cas needs 10 erface a
making the and
Mwﬂmumbwwmam ms
preticins will kety be more accuwnis and responsible. This
Mg nead 10 inchade tie resiatadity of imjecung shipped-in water
ch 33 the Qeartake watewuer ettt
Higher peruailies need 10 be imgased for unpaid Setinguent
A und Pemalties imgxsed by the Der of Odand
Cas. A financtal analysis (hat address shusiing Gown Paxs and
weills Lhal are probiess due to toxicity spllls, seimicity concerms,
and ineBicey tsneeded. There needs 10 be a Conscions effan oy
e public tarecuce (eir use of decricity and fnally, the people
du&numummdndruwmmwm

oW
mmmwﬂmm@;ﬂmﬂmnm;u

Lraze ReClur is 4 Anilees of Qoweraale od @ memter of Clizens of
Cloverdale, 4 local CULETS NP GedX 211 10 SFOLETTING Uhe COWrON
YR 20 SRIT CRXM HITCRNTA,

mﬁgm«:mnmmmmdmmh
general, Sharpe states that the recard for the DWR placts should

buhlhlyw
mmavmmmuwmwmmm
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Casters

Dy Krista Rector

Whar happens when “the one that got away™ sn'ta Steeihead and salmon over
fish, but one of ¢ alifornia’s most Prized biue ribbon fishing  the Last rwo million vears have
avers? The Ricxian River (sd to be known as 3 wond been depieted ana geneucaity
renuwned stecihead and salmon fishery, and the number mixed by natural diasters ---
ol fish were in the hundreds ol thousands, Now, fish but at a rate that aiowed for progressive atapration. Now
counts on the Riessian River are in the hundreds, the rapid destnucuon of rver-runs through gravel mining,

In 1989, volu; 3 from the O e ame forest clear cutting, scwer discharge, taxic poliutants.
together to form the CASTERS. which sands for over-Nishing and damming of water ways have resuited in
(Joverdale Anglers for S and Trout & Nt increasts of sedimentation, depletion of orvReNn, and
in our River ana Sueams. They shared a common goal 10 reduction of heaithy numbers of prcreadve fish. We are
make 3 long term ¢ g be killing off our fish stock and desuTvng the opticors of

Russian River's fishery. They contacted me Dmnmmt ol penetic diversity.
Fsh and Came {OFGI and offered their volunteer labor .
force in placing Warm Springs Dam hatchery fish back

into the wild. One of the contmversies in ftsh genetics is the introduc:
tion of fish raised in hatrchery ptants. [sh hatchenes were
introduced to offset the eflect of the buildines of dams.
They are regulated by the Ocpanment of Fsh and Game.
Hatchenics will frequently inllow the practice of mifking
only a few females for the epgs and fertitize from only one
maie’s sperm, thus reducing, e diversity, Harchery fish.
panicutanty Silver<aimon, can swncumes be inkecied with
bactenal kudney disease {BKDI which i betieved to be
passed from mother to egg.

According to Royce Gunter of the Warm Spnngs
Hatchery, their hatchery method of breeding progey for
steethead and chinook saimon is (o uve three to ftve
malcs. mixing the sperm of the males then use that mix
with the eggs of two females. They use vo males o une
fenate [or coho saimon, plus they solate grours of
progeny to test for BK D prsitive fich. They do nae
combine egys from one female with another female at the
ume of spawning.

.. rapid destmtion of river-runs gl gravel
mrining, forest dear autting, sewer dischdarge,
taxic pollutants, excr-fishing and damming of
water wans lune nsudted in irereases of
salimeaetation, depletion of oxygen, and
reduction of licalthy numbers of procreative fish.

The DFG surveys ributaries of the Rusian River to
idently arexs (hat (neet their guidelines, such as the
criteria which prohibits witd resident fish. The votunteers
take rEWUNNE sea-run, pre-spawn adult steethead from
the Hatchery and place them in the arpeted tridbutanies. In
1003, they placed a total of SO0 pairs into pIwning
nurseries in six maior tritranes of the Russian River.

The CASTERS (ace an uphil bactie against the many They are aware of the need to enhance diversity and
obstacles in the way of a healthy river and fish hatchery. use the method of taking random selecton radver than
Many farces. mosily man-made, have caused the desguc:  <electing one fype such at the aest. The hatchery stalf
tion of this once heaithy river system. in 1005, the Fel et 2 more complex nicthod of sciccunn by Bking eggs
River Pawer and (mgation Company built a diversion from e earliest through the {atest returning fish in
dam and tunnel at the Fel River. The Eel River water is various quantities. Anowier method aimed at procecing
stored in Lake Pilldury in Mendocino County for release  diversity & (0 take the late sesnn of *blue backs” and
to the Van Arxdale Reservoir where it is diverted 00 2 afiow them to only be dreed with other blue backs in case
PGEE plant in Parter Valiey where the waterexists into the- represent a separa(e strain.
the Russian River. Thus, at imes, 70% of Russian River Bill Cozx, Fhery diotogst of the DFG. feets that the

GATEWAY 10
; SWARM SPRINGS DAM |

have developed a plan and are acting on it.”

The CASTERS work has encompassed the
cleaning of stream obxtruction lor 3 clear migratory mth
for 3 retumn to the spawning nursery. They are sahilizing
bank eronon and creating a Cooling canopy with rextor-
ton planing of Native planet spediex. [n the schooal year of
1004. 1905, (hey will initiate an Adapi-A-Sgwam project
which s dcugned (0 involve school children in the
CQlaverdale area. The CASTERS view is that a healty river
with a heaithy fishery wili hetp boast Caverdale’s
economy all year long.

kel Recror & 2 repdend of Oreerdals a4 mewteer of Orizers of
Cloverda, lhruaummm:«mmrhm

" mev® and uidpres ewcen partcinanon.

Hatchery — How to Help

CASTERS Is seeting the suppart of Govercale and Couney
residents, They yre compiling an oru history of the Russtsn
River t0 expand thew erusutve inowiedge of e river's past
fshing history and EcOrIge prople to share thelr meTar
and the stones they heard as chifidren. The rorunteers can use
heip in placmg the fish in the STEaTs and Teeks. Iveesed
Ldownes wha would Bke 2 sTexm swcksd cn o for
tnjarmacon. They could use Gruancal ssiszance to ofet thel
Costs such as the video ape which heta educate peopte on
thetr program. Mmmmmw«m«m
cortact thefty and become Lester R
804.5104 or flm Wire at 804201 4.

Fish Kill Count Not Available

Suiphur Creek Mtxmary, Squrw Creek, contais 233 of
nuwsery bk They ace imoortant waier

water & from the Eel River which comes trough the work at the hatchery (o protect diversity is
fotter Valley tunnci. The insoducton of Eef River water by the wark of binlogrt Ir, Jennifer Niekan, lie con
had one of the fargest impacts in non-glaciat history on the  cluded thar her repoat shawed that the Hatchety (h hkave
genetc purity of Russan River steethead because the Eel 2 higher rate of diversity than wild fish. Cox has said. °1
River fish (ofiowed the imprint of the Eef River waterand  am apprehensive about trucking of fish into cidutanies and
diverged into the Russian into their retum from thetr would be more comfortable withi putting them into the
ocean migration. Thus, 1 rapid and artificlal mixingof the  main stream and let them find their own way, but as long
genetic sTain of the Russian River fish occurred. as there isn't a large number in any particular suvam 0

. overwheim the resident fteh, it may be okav. 've onl
Life Cycle A u

authorized placement in Suiphur Creek because it is
Ufefor the fish begin with a cancurtent implantingol  dilficuitfor wild fish to get there.”™

sperm and eggs into the bottom of 3 nest Made of gravet.

In 30 to 50 days, the eggs hatch and the fish contirue to -

He in the gravey, leeding ffrom the egz 2 attached to The CASTERS are not planting silver salmon, a breed

tetr bedliex. The fish grow (0 fingerting size and remain prone to 8KD. The aduit fish they wse In their progam are

near their hatchery from one to two years dll they tmprimt  held in compietely separate water supply from any sitver

and ansform to swvive life tn sait water, They mave saimon as a further protectan from the 8XD disease. The

dowrsgam (o the ocean where they may od dueeto  CASTERS are very aware of the need for diversity and

fous years making 10,000 mes circuits. follow the strict guidelines enforced by the OFG. They
They then seek out the fresirwater flows that lead to syressed that the DIFG have set some sTems off-limits to

their old haicheries and Move upstream O spawn, once protect what may be a viable wild population. Lester

again susnaining the fife cycle. Thase that do not survive Romenthal, spokesman {or the CASTERS satey, “Haicher-

the Agors of spawning, die — their rocting bodies bexome s are hete to sy and we must work to fold hatchery

a supply of minenals which feed the forests that in tun oftspring inta the natve eiement by placing them [n the

protect their hatcheries from sliation and cool the water  Uibutaries.” He stites further, *We are not taking frgprting

for thelr migrations. The ones that survive M3Iy be cought luventies, but only aduit fish for stream placemnent.”

and become 3 part of the food chain for andmals, inchuitg .

man. Ulimately, the become a part of the syzem that ~ ReStoration

Maves ocean nutrients up into inland water ways and Rosenthat has exoressed his cancern when he xsserts,

feed the and. “The (tsh are s0 adaptabie, yet we killed them,, how did
. we do that? We have 1o tart over and have to redestgn.
Genetic Diversity Complete restoration will tzke many years because the

Bruce Bcown In his book, *Mountain in the Couds,* restaration of the rtverwill take dme. We must educate
disausses how fish develop high adaptation rate for the the public to use this resource more resporeibly.”
spectfic rivers that they rum in, Brown says, “Theyknow  Rosenthal speaks to the CASTERS scnse of urgency when
thegugh the genetic lepcy of their parens where to hide,  he.says, “In fishery resioralon there are two camps, the
what thetr prey looks like, when to run to the sea aind Goers and the sayers. The CASTERS are the doers because

the
sheds Mthe Russian River locaied within the (7 yxTs seam
felds. A two Yeur study of the metal burdes in Gsh from 28
st located on 9 sTeans i the Saxras County s=cdm
ofthe Ceywers sean fleids was compieted bn (990, The
repart was to address addidonal or dltermaitive midgatdon
of fish An dﬂmkﬂl
uumﬁﬂsd and other
unavaitable. wmuwmcﬂm
Water Quality Conurol Board (NCRWQCB] doent have
recards of the fish kills in his montong of the
of apermon & the Geysers and relerred the Quesion i the
Demrument of Fsh and Game (DFG). DFG represermatve,
82 Coz, advisss that the NCRWOCH would have chom
figwres. In 1 srcond vefiadan dission widy Oave
&mgr.mmmmucxwocsmmu
why and the dae of the
mhmant i in the Cenen b demrm m
howere, they rety on the DFG If there s an eTvroweral
loss. Mitizadon is only a3 good as the mondtortng that s deihg
done and apgprendy not much i betrg done.

Possible Fisheries Plan At the
North Coast Region

A North Coast Water Quasity Control Soard {NCRWOCS]

represeniatives

spoke about the Russian River's dissppexring fish. They &
nowunced that the State will begin work on 2 “basin phn” lor
xmmcmmmmdwmmum
nprove the healthof the
mmlanYumth
directed to Cathy Goodwin or Robert Kiamt at 707/576 2220,

For More Information:
© Kststa Rector, Qttrens for Coverdale a 894-3027.

when (0 retumn. Since every rfver i unique In Its flow they have accepted the fact and the current and
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Unique and Endangered

by Krista Rector

1 had a laugh nx leng ago when | was thumbing
thruugh 3 Urade tnagazine for devetopers and came across
an advertisement thas said, *Yunr winst nightmare.”
Below this s@atcment was 3 picture ot 3 beautiful, but
obviously tinique and endangen:d plant species that was
apparcnty found un 3 developer's newly purchased lol.

[ ahare tis with you uMply Dacduse 1 S an exampie of
what is one man's 1Py 5 anuther man's sorow. Yet the
protecuon of unigue species reaily needs to be Fecugaized
a5 2 preservaton of something necessary for all mankind.
Unique species are unsque because there ase 50 lew left,
dut what is really behind preservauod i the fact g
unique speGes are the hoiders of genetc material and
waknown resoustes for the good of all mankind.

Yet the protection of unique species really
neals to be recogmizad as a presarvation of
something necessary for all mankind.

Our eutcal, and the suhe
of life, tshudonr«mmnwuunnmdw
bonical resowsces. Because wedon'thave all the
answers yet and don’t know all the passibie cures for
mankind’s ills, it means that we can’t aford to cut o

Plant Life Ignored

state 10 enforce CEQA gudelines will use a checklist to
idenufy significant envuonmental aspecis potendatly
impacted by development or use uf resowrces. The
checklist itemizes such Uungs as noise, air, waler,

Don, and it must assess plant life o, Much too -

olten the plant life is overshadowed of ignoced allogether.

This happened in Ui Clover Spnngs EIR assesoment foe
the 500+ homes devciopment w1 the south west area uf
Cloverdale. The development cCvered areas inside and
oucside of the city timuts. The area was (0 have been
compietely surveyed for unique and endangered species,
but was not sucveyed bevause, according 10 the EIR
comnient raponse, “althuugh feyusied, topographic
magy were not avaikbie (o biolugical susvey tcams, hius
the raial 375 acnes could not be accuratety susveyed and
mapped.” .

The ruling under CEQA specified that the criteria for
plant iife impact ts 0ased on [} The change in diversity of
a species of number of spexies; 2} of reduction of the
aumber of a unique. rare or endangered speass of plant;
3} e inuroduction of 3 new species of plant or 3 bagmier ©
e normal replerwaiment of an existing species; and 4}
the reducuon ufany agncuural crop.

What was putenally wrique
in (he (Juver Springs propsed
develupment ared was ihe
SREPNIING Suls eI
plant.

Serpentine Soils

Cluwwndiie gy U the
neghbunngMacayamas
Mountains are substandally
compased of serpentine sods.
Serpentine consists mainly of
the minerals chrysodle, Uzandite and andgonite, plus
magnesium. Chrysotle is the mast comman (Gbrous
mineral and 1s (mast widely mined, processed and
manuiactured as asbesios.

Serpentine sous were aniginally mapped tn the earty
1800's in norhern Califarnia, but really came nto
significance with the mapping in tie eaty 1000°s for
showing Quicksilver o¢ iquid Mercury. (Meraucyville
with 3 populacian of 10 of 50 is on tie r0ad up to the
Geysers east of Cloverdale). The link between serpentine
soils and plant life was made tn 3 deTipdan of the ore
degasits in the Mayacamas Mounuin regon.

Plants on tie surface el the tale of what is under the
Found. Serpentine soils are relativety infertie and
(nhap@adie 10 maay kinds of plans. Both the scarcity of

~ some minerals and the sugeradundance of othens is the

Guse of the inferulity.

Gleasoa and Cronquest in their book. The Naava/
Rography of Plat, noted that “Many species are wholly
resmicted 10 serpenane soils in nature, sometsnes 0 3
single outcrop only 3 few acres in etent One of the best
placesin the U.S. to look for previously unkoown spedes
dﬂnwemgwnu.mumm ‘new tosdence’ s on
serpentine.”

Preservation of serpenune habitat (s an expected
outcome of recognizing a rare plant’s endangered s it
ts imparant because much of the reglonal serpendne
habitat is falling vicum to land development \nduding
mining and geothermas power development.

Serpentines in Califormia occur at moderate etevanons
and whoily west of the Sierra Nevala crest. Some specic
sites are the Presidio in San Franasco, the secton
reching from the ocean and leading up 10 Mount Tam,
“The Catan” in Cazaderv in the Awtin Creek dninage
and in the vicinity of the Geysers at e Macayarnas
Mounwuns spreading Uwrough the counces of Napa,
Sonoma and Mendocua

Secuons of serpentine soils can be identified by the
abrupt change frum oak warmlang to chaparal of areas of
low Ly shrubs. Mags wiil shaw serpentine or
sefpenunite a3 3 shockung puspie, and the symbol will be
“ub”, “Sp” of “Sc.* A subsiancal numbde of serpentine
mun«&anmuﬂawpmumm

Taking Hostages on the Santa Rosa City Coundl, continued from previous page

Mmmgnmemwmn«r for an indepmnd,

checteqcity i Y YoASS ago.

Please The City Manager
The City Coancid may ok hure, fireorin any directway coogl

1umbers whvi have gudlicty dbawned with Ken Blxckman have
1Od st canen.
How (a1 3 count meniber whe has arother full tme j00 and

NOt GTY ManAgeY.}

Mwmw mmwmmwmm

and shape Y he/she L A s
mmmwumwuwmmm
and (hat pokicy direction emanites only fom his/ her ofice.

During his 2)vear term, Ken Blackman has cawenoaed
power in hu hands dwough development of 2 comptiand a8 and
4 SYMCM that KMo anad JolyS Comanicy GUZIN acoess W0 nkama-
. [AR1do 4 NENT #e olicn pRvhd W ihe Clancd
BrenUATS 3K U publi 1NAIY cwenurg, wmmmm

GATEWAY TO
.\\ARM SPRINGS I)MA A

enough (0 be on the Federal and Calikuia rare and
endangered specias list

The ongs in the Qoverdale area are: Socrates Mine
lewelBower of Streptantius brachiatus of the musiard
(amily (@rst dendfied in the area of Socaases Mipe east of
Goveukl.mkpmwmmam
ophicdis, the Napa Lomatum or Lomadum repastum
mmmy(awdmwwmn
Califamia Indian tnbes as medicine, as food and in gibal
rites).

Antwr Knuckeberg in Ciljomis Serpendne, showed
tn a 1981 study in Gallfarnia, 3 remarkable assocaton
Sefween 3 unique serpendne plant and 3 unique dunterfly.
The lasvae of young of the Pleris sisymbni butterly prefer
10 feed on serpentine sTep@Nthus spece. 1n urm, te
sgepuanthus have developed 3 detestent based on gowirg
what looks like a mimic egg of the buasrtly. When the
bunerBy see the mimic eggs, they pasS on (0 lay Wheir egss
elsewhere, thinking that the plant ts already aken.

A sample of serpentine ts on display af the Fsh
Harchery buiiding at Lake Sonoma. After seaing the
display, itis easy © recognize the serpentineowropping
along the Tauls lining the lake. If you arein tuck, you may
have the opgortunity of seeing otie of the wuque plants
that lnhait our part of the wortd.

Diligence is needed to protect our indigenous plant
speaies and thorough EIR preparatons with clase
Jppticauon of the CEQA sules will be required. Getting to
know what is around you ts the fArst step. Don't wait unal
you have only 30 days to review an EIR to get to know
YOUs surTounding afea. Start today to busd the knuwledge
that you just might need in the future.

Krisca Ractor & 4 resadent of Covertiaie and & mewider of Citiarms of
Cloverdily. 3 loCH QRIVD Groud GAIICaled (0 PrOVTING (e €D
MeNd 4nd WUOPTY CTURN SYTOOAMON.

For More Information:

Call Krtsaa Rsc1xr, Qitzens For Qoverdaie: 8043027

hoids the pastion.

Whit | am saying is that thesysiem as practiced in Sania Ros
ditutes democracy and ACTDUNALIILY and makes it diai for
elected offictals or voters o change of infhamce poiicy.

AStrong Mayor System?
pasndie only o
mmnﬁmumooemmmwswmgmm
hat utwlved 2 full-tioe checied mayr win wurks wih
2 clty ad in runnivg tee City. Lhibke (1o sy, the

nu LIl comprte fur pwot with skled and eIRENECEI B UM  Tyeaday twewng X which they ane s, puce
dureaunat who i access to morethan | 000 empiyesand he ubeidy rem was Made Pubiic un (e Friday m‘mww
resonisces ol 3 budget tat 3praactns $140 miflion? The answe?  three-day | abar Day weetendl.
is U4 they can't. lnmmmmeumdhsmwt
Therewna ounal had g nd S aken dli toezeTse he
Dl (hat was when (e W less experasard and en: have 10 gl m‘nuc
ehed. e a0 16l wdget wee e wu.. ‘WM nuu nmc
confronung City Sovernmean were
Manage tenure is 2 mapy actor in the diudon of citdzen and lmmxmd&tmm iz eflecton
etected legsiaave powerundera ity gr Abew ; ad 10 ange s aso srukdfyiey,

Unassailable Institution
Oncenulfce gy sricy o cl

unukely (hat &ty COUNCU me mbes recalls when Ken Blackman was

Ammmwmmmnmmwmn
buld R, here are 00 0ld bokd @iots.

That statemens could 2pply equally (0 iong Levaared city manay:
ers whase maln stk ia trade is knowiedge of what won't work.

Allhough as an ashne pruenyey | ees the pior’'s Guoan, that
2me Guton on the pMt of 3 Pudlic Wimbdsinke Pevens
CmLNETVE chamge i 3N efS i whlch il is desprrataly nevded.

'm nOt aguesng (i the Gty MANIYET syRem ham 't worked
for the it benefit. In Egu of his Feal power, we have been
©runale that Ken Backoan, whoRas much 1o rcammend bioy,

eleTied Mayor can be heid respurnuble fur the way the €Ity & run.
Another pussihilify is the insiitunion of 2 tenmn b for the city
manager. Propanents of (erm lLruts suppart theie pusicion with the
argument that long siavs in olfice ennance the power of oificehold-
ers while solating (hem frosm everyday concerms and wer carurd.
U you buy that argument for legsizion who regulaty fact
elecuon, i€ 3pplies i 1pades 1o City Managers who doa't

it is fnaurated, as it presenty 15 in Santa Roma, we at fose.
Whatgver we 4o, wemDusi give dtizers a greaiershige i (he

goveming process md Ond Ome way o relexse our elexted

prevena them (rom plsytng

ummmmhm

Mcrard Oy of Sona Rusd & an ewowreTid AL LmyeT aul
former Aknsina Court padge.
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Cloverdale article for August-September, 1994 issue of EIR Reporter, 7/4/94
QUEEN OF THE WORLD'S GEYSERS IS GETTING THE ROYAL FLUSH
"Government funding agencies are attracted to innovative, resource-saving ideas”,

stated Mark Dellinger, resource manager for the Lake County Sanitation District, when
presenting the Lake County Board of Supervisors with the option of injecting their

wastewater into The Geysers. The supervisors were aghast at the ‘potential rate increase

that they would have to impose on the residents of the southeast area of Lake County and
were worried about how likely was the Federal and/or state government to kick in the
needed funds to cover the county's costs of $16 million. Sixteen million for what? What
was being proposed was that in order to cope with a cease and desist order slapped on
them for polluting waters of the state, and in order to break the logjam of housing
development restrictions, they needed to come up with a solution to get rid of their
secondary treated effluent and increase the capacity of their sewer treatment plants.
Everybody knows what the answers are but nobody knows where the money would come
from. '
- So the Royal Flush was devised. The Geysers, a Known Geothermal Resource Area
covering 140 acres east of Cloverdale, is the biggest geothermal resource in the world. In
the production of electricity by the use of a natural resource, steam, it is the Queen, the
largest site in the world. But the Queen, rather than being one of the most valuable
playing cards that you protect above all else, was being stripped clean. Too much steam
was being taken out to feed too many power plants. Rather than recoup and redesign, the
power operators are trying boost steam production to run their power plants. They want
to do overnight what it takes nature 500 years to do. Rather than natural recharge through
meteoric recharge or rain, the proposal was to spend more than $39 million to build a
grander treatment plant, a 26 mile effluent pipeline carrying 3.6 million gallons of
secondary effluent crossing 11 creeks 66 times, a series of pumping stations and 600,000
gallon surge tank, and the use of 16 injection wells to put wastewater into the ground. The
problem is, the tests for re-injection of water to flush the system and kickstart steam
production has been limited in scope and limited in time; that is, it is still experimental.
And what is King in The Geysers game? Water and power. Water to produce the
electrical power and power to pump other water to the urban areas. And the Ace irthe
is the money that keeps it all flowing in this gambling game.

GETTING TO KNOW THE GAME

No one came to the first public hearing on the proposed Geysers Effluent Injection
EIR before the Lake County Planning commission. Maybe it was because the meeting
unfortunately was held on a work day at 9:00 am, or because the project is so massive it is
hard to grasp. But grasp it we must and even though the next hearing before the Planning
commission will be over when this article is going to press, but you have another chance
to comment as there will be hearings before the Lake County Board of Supervisors probably
in September of 1994. Why should residents of Cloverdale or Sonoma County be
concerned? Because, after nine years of debate, the City of Santa Rosa is seriously
considering six options for discharge of their wastewater and one of them is the option of
Geysers effluent injection. Because, once more, a grand experiment is being paid for,
ultimately, by the taxpayers. Because, one of the greatest natural wonders is being further
trampled on. And because the experiment might effect resources in our own backyard and
the cumulative impacts of all proposed projects hasn‘t been fully explored.

Let's examine what is being proposed. First, wastewater discharge problems are
supposed to be solved. The City of Clearlake housing has been limited by the availability
of sewer hookups and Lake County’s sewage treatment plant was slapped with a cease and
desist order by the state Regional Water Quality Control Board. Santa Rosa wants to
discharge with the least opposition possible. Then, electrical power plant production




deterioration due to the decline in steam pressure is to be solved. However simply the EIR
tries to state the idea that "steam pressure is in decline”, it is not so simple to understand
and to fix. An understanding of the growth in electrical power production and an
understanding of the unique geology resource is needed. And finally, an appreciation is
needed of what is at risk. The risks include destruction to the habitat of plants and wildlife,
the risk of killing a productive resource and the risk of spending money at a loss.

WASTEWATER | ,

Let's explore the sewage problem. As of January 1993, no city is allowed to discharge
secondary treated wastewater into a waterway and must treat effluent to a tertiary state.
For instance, the Regional Water Quality Control Board (RWQCB), who has discretionary
oversite powers, has determined that for the Russian River Basin Plan, discharges to the
Russian River and it's tributaries shall be tertiary or advanced treated wastewater. However,
the Lake County residents sewage treatment plants including the City of Clearlake, Clearlake
Highlands and the Town of Middletown find that the cost of tertiary treatment is
prohibitive for release into their area watersheds.

what does secondary or tertiary mean? Secondary sewage treatment means there
is removal of 80-90% of organic materials and over 80% of suspended solids. It involves a
multiple-step operation involving one biological process and one or. more processes for
settling of suspended solids. The cost is generally between 10 cents and 70 cents per 1,000
gallons treated. Tertiary treatment is now required because synthetic organic compounds

. and inorganic ions are now in the waste stream and the tertiary or advanced wastewater

treatment includes additional steps in order to remove of such things as phosphate and
nitrate. Tertiary treatment costs generally 20 cents and 90 cents per 1,000 gallons treated.
Cities and towns of Lake County, and potentially cities in Sonoma County, could avoid of
cost for mandatory advanced wastewater treatment by using the Geysers effluent injection
option.

Why don't the cities in Lake County treat and discharge to surface area waters?
There is a prohibitive ordinance about discharging to Clear Lake. An original solution was
a proposal to discharge into Cache Creek drainage basin, a Clear Lake run off of the
Sacramento River. However, protests against the proposed discharge by residents of
downstream water users in Yolo County caused Lake County to regroup and rethink. Then
the proposal was made to ship their effluent to The Geysers. This proposal had been given
before. It had been offered to the City of Santa Rosa but they turned it down. And
because the biggest player, Santa Rosa, turned it down, it wasn't offered to the smaller
cities in Sonoma County. What was different now? The cost could now be justified.

GEYSERS GEOLOGY AND NATURAL WATER RECHARGE
Shipping effluent to The Geysers was now cost effective not because the raw

materials were cheaper but because the power operators were becoming more desperate.

They were desperate because pressure has dropped from 500 pounds per square inch (psi)
to less than 200 psi. This means the steam isn't coming to the surface anymore. They were
desperate because the steam is superheated and dry. This Is a problem because the hot
steam holds ammonium and carbon dioxide which is corrosive and destroys the plants
valves and pipes and affected turbine performance. They were desperate because a large
number of expensive plants were built (California has 50% of the world’'s geothermal power
plants), and there just wasn't the power to generate the electricity they were designed to
create. They were desperate because the costly plants and wells (Calpine 1991 well, Wolfe
No. 1 cost $2 million) were developed with long term financing and they can't back out.
They were desperate because the steam isn't there anymore. How could this happen? To
understand this, we must comprehend what is The Geysers and what influences it.
Geysers exist because volcanoes and magma exist. There have been 500 active
volcanoes in the history of man on earth but geysers are found at only 40 of them. The
Geysers is one of the most unigue and with the magma flow beneath Mt. Konocti and Mt.



Hannah, it is where the earth's crust is thinnest. The Geysers are being created by the
juncture of the Pacific and North American plates causing magma to rise from the deep to
an unusually shallow depth. The evolution of The Ceysers field into a steam system
occurred over 10,000 years ago.

Geysers exist because they are a "pressure cooker". That is, geysers are created
because a sealed area contains trapped water that is heated. If small openings are made
into the pressure cooker, steam or fumaroles are released to the surface. Geysers are rare
because a special set of geological conditions has to be met. Heat comes from a volcanic
source. The enclosed pressure cooker is fed water very slowly because there are never
open channels but just tiny cracks or water movement around mineral grains in rock. All
geysers are recharged from rain and snow with only 5% of surface runoff becoming a part
of the system.  They require enormous amounts of water (Yellowstone uses 70 million
gallons per day). The steam in a geysers never evaporates because it in kept under great

_pressure by the confining pressure of the water and rocks around it. The length of time
for water to naturally move from the surface down into a geysers and then return to the
surface is believed to be 500 years.

The Geysers consists of two unique areas, the north and south areas which have

different conditions and react differently. The north contains less vapor dominated
. conditions while the south contains ashallower, leaky and mature steam reservoir.. The type
of plant built depends on whether it is dry steam or water vapor steam. The steam in the
reservoir is about 475 degrees Fahrenheit and pressures of 500 pounds per inch exist
because hydrostatic pressure exists, indicating that the steam reservoir is substantially cut
off from the ground water overlying the system. The boiling brine contained in The
Geysers is made up of a high concentration of dissolved minerals, silica, boron and arsenic.
(The condensate left over after the hot steam is used to produce electricity must be cooled
and re-injected, otherwise it would have to be trucked to Kettleman Hills toxic waste
dump.) Dissolved minerals in a hydrothermal system creates veins of minerals sealing
fissures or fractures that radiate out from the heat source. The hydrothermal system at
The Geysers deposited the veins of mercury which has been mined commercially.

In 1981, the estimated capacity for The Geysers was to be 2,000 megawatts of
electricity (Mwe) and to have lasted 129 years. From 1968 to 1987 (when 4 plants were
brought on line in one year), production at The Geysers has risen from 4 Mwe to 2000 Mwe
and then dropped in 1992 to 1400 MWe. Capacity addition to The Geysers had been gradual
until the end of 1982, but in the following 7 years, power production was doubled from 943
to 2056 Mwe. BY 1990, most of the geothermal field was declining at rates exceeding 15%
and the southern part of the reservoir was experiencing declines of 20% to 25%. In less
than 30 years, The Geysers production has lost significant resource output. There were
simply too many straws in the geothermal glass.

RESOURCES AND RISKS

At one time, The Geysers were known as the 8th wonder of the world and in the not
too distant past, The Geysers were considered second only to Yosemite for California‘s
natural wonders (see December, 1993 EIR Reporter). Most of the world’s major geothermal
areas have been depleted though steam and power development. Only the Krontoski
Biological Reserve in the U.S.S.R and Yellowstone National Park remain intact among the
world's major geothermal areas. (Yellowstone is under the ax with proposed, nearby
geothermal development.)

Clear Lake is over 2.9 millions years old and perhaps the oldest lake on the North
American Continent. This project proposes to remove water from the lake to make up the
difference between the amount of wastewater available now and what is anticipated in the
future. Removal of the water is a potential impact on.the lake which suffers algal blooms.
The Lake is the source of water for Solano County, Yolo County and Lake County residents
and business. This project proposes the removal of water from its' watershed. Watershed
or area-of-origin protective legislation was enacted in order to alleviate the fear of




Northern California interests that local water supplies would become depleted. The
California Legislation enacted the watershed Protection Act wherein section 11460 states
that "a watershed or area wherein water originates, or an area immediately adjacent
thereto which can be conveniently be supplied with water therefrom,...the prior right to
all of the water reasonably required to adequately supply the beneficial needs of the
watershed area.”

This project has the potential to cause permanent reduction of habitat of the
northwestern pond turtle, red-legged frog, vellow-legged frog, California horned lark,
loggerhead shrike, black-shouldered kite, Cooper's hawk and sharp-shinned hawk, and the
Federally listed endangered species, the Bald Eagle. Species of special concern are species
with breeding populations within California that may face extinction in the near future.
There are potential cumulative losses of individual plants including listed and candidate
plant species and other special status plant species. The Serpentine or asbestos soils, and
the accompanying botany and insects are unique (see October 1993 EIR Reporter).

The Geysers area shows very high levels of the toxic elements mercury, lead, zincand
copper from the soil sedimentation and past mining activities which increase metal
burdens and leach trace elements into streams. Furthermore, the venting of steam wells
and mineral laden steam with atmospheric fallout from cooling towers also contribute to
the total or cumulative burden that effect aquatic life (see November 1993 EIR Reporter).
Note that in the past 20 years, there has been a 90% reduction of the total count of native
fish in the Russian River. '

IS THERE SOMETHING BETTER?

what a deal. The cities come up with something innovative that has that "resource-
saving" hook for the government funding. The power brokers get a source of water to
experiment with. And the taxpayers who don't grasp a thing will pay for anything that
goes wrong. Is there something better?

Perhaps. Perhaps you could save a natural resource that has been overplayed by
mankind but maybe the recharge could be in a natural system such as at the Collayomi
Fault or Cobb Mountain. But then that might take a while and might benefit the areas
wider resources rather than specific power brokers individual steam wells. It might affect
natural springs and drinking water sources. Perhaps the injection needs to be phased in
over a period of time with smaller amounts of water to really test the feasibility of re-
injection and suspend operation and reduce the cost of reclamation if injection doesn’t
work, but who would pay for it? Perhaps the wastewater needs to be adequately cleaned
SO that if there are problems with injection or accidental runoff, it won't effect the native
habitats or the downstream water users, but who will pay for it? Perhaps power plants
need to be run when power is needed instead of all the time, but only some of the plants
are owned by the steam producers themselves and it's out of the others control. Perhaps
the costs for this promised steam needs to be covered by bonds put up by the people
selling the idea and which will be used if they default on what they promise to deliver.
When royalties to the counties from one plant operator, NCPA, alone will be $120,461,000
between 1995 and 2028 then a bond to fully cover restoration is appropriate. Perhaps
power plants that are obsolete and inappropriately built can be closed so steam isn't
wasted and the land can be reclaimed, but who will pay the $5 to $15 million for
reclamation and who will cover the cost of dropped 30 year stocks and bonds sold to the
public? Perhaps a reliance on a 20 year agreement between business with only a 2 year
"walk-away" notice isn't good enough for a public system and a better deal is needed.
Perhaps a combination of options could be enacted that would allow for a renewable
resource, not just a secondary recovery. Perhaps more conservation of both water and
electricity needs to take place so the demands on our resources are reduced.

Other concerns are out there, like why the increased seismicity from the current
steam withdrawal and condensate re-injection? But ultimately your concern should be that



Sonoma County and Lake County are playing a game, a gambling game and this one isn‘t
being proposed by the Indians. The public officials know one certainty, the certainty that
citizens will continue to ploddingly pay taxes, and they know one uncertainty, that there
will be uncertain results from wastewater injection. The gambling game is dependent on
you, the taxpayer, willing to pay, one way or another. What is certain for the taxpayers is
that there is a spiral of costs for The Geysers and what once was a depletion of natural
resources has now moved into a depletion of a local economy. Please consider
commenting on this project and get involved. Call Mark Dellinger at (707) 263-2273 or
contact your local city and county representatives and voice your concerns.




BOX
INJECTION WELLS SUCCESS AND FAILURE

The Geysers is suffering a decline in electrical production because the steam is no
longer being produced and is no longer rising to the surface. The Geysers development is
based on a natural resource of heat or energy. The heat or energy is exploited by the
extraction of heated steam. The heated steam is piped from extraction wells to run turbine
steam engines which in turn generate electricity. The heat source is volcanic and comes
from magma close to the earth's surface. The heat source is constant and is not declining.
What has declined is the naturally trapped water sandwiched between the hot rock
reservoir and the cooled magma that caps the reservoir with impermeable rock.

During the production of the electricity, the hot steam must pass through the
turbines and then must be cooled or condensed for further handling. The condensate is
toxic and must be disposed of. The disposal method used for the past 25 years is to re-
inject the condensate into the ground at The Geysers. Steam well suppliers and the power
production companies have seen the use of condensate as a means to manage the use of
the steam field. They know that the source of decline in production is due to the
extraction in an area with little or no natural recharge.

Results of re-injection have been variable. The varied success or failure rates depend

~ on _the ability of the liquid to move successfully through small cracks and fractures or

around the minute spaces inside a rocks structure. The liquid must also get past rising
steam which is moving upwards with great pressure. uUnsuccessful injection is when the
injection material is injected too close to a hot steam well. The steam well is watered out
or killed by the cool liquid. Re-injection of liquids can also be unsuccessful when there is
no replenishment of area steam because there are no open pathways between the
injection well and the source of the steam for a production well. Further complicating the
matter is the fact that injection and natural recharge seem to be a smaller and smaller
fraction of the total steam still being produced. Something is causing the sealing of the
internal structure and it is unknown whether it is mineral sealing of fractures and fissures
or seismic collapse of fractures.

BOX
WHO IS INVOLVED

- Lake County Sanitation District Board of Directors (LACOSAN) seeking a way to dump
wastewater for City of Clearlake, Clearlake Highlands, and Middietown

- US. Bureau of Land Management (BLM) oversite of Federal land and through a
Memorandum of Understanding between the United States Geological Society and the Fish
and Wildlife Service, formulates the general requirements of geothermal leases and are
concerned with environmental protection.

- Environmental Protection Agency with oversite of waterway criteria whereby exceeding
recommended criteria (ammonia, aluminum, arsenic, boron, chromium, copper, iron,
manganese, mercury, nickel and zinc) with increased amounts entering Russian River
drainage from tributaries like Big Sulphur Creek. EPA criteria determines that an area
already significantly impacted cannot be impacted more. EPA approval for State Revolving
Fund.

- Department of Health Services

- Army Core of Engineers




- Caltrans

- North Coast Regional Water Quality Control Board with oversite of waterways and water
pollution.

- California Department of Conservation, Division of Oil and Gas and Geothermal Resources
with oversite over wells and protection of water.

- State Lands Commission (SLC), Governor Wilson iS proposing to eliminate the Energy
Commission and the State Lands Commission and replace them with a Department of
Conservation which will "absorb” their functions. He is proposing to transfer the SLC's land
and mineral management as well as its public trust responsibilities to a new Department of
Energy and Conservation which will assume the oil, gas and geothermal programs and the
mining and geology activities of the Department of Conservation, which is proposed for
elimination as well. The proposed changes are designed to "reduce the size of government
and conform regulatory practices to the market realities of the 1990's."

- A|r Qual|tv Management DIStrICtS for each COUﬂtV

- Sonoma County and the City of Santa Rosa, a last minute addition with the proposal of
Unocal to the city while scoping of options for its wastewater options

- Consortium of Northern California Power Agency (NCPA) and three private geothermal
companies, Calpine Corporation, Unocal Geothermal Division, and the Pacific Gas & Electric
(PG&E) company
- NCPA of which one member is the City of Healdsburg who owns a $60 million share
of the steam wells and two geothermal power plants in the southern part of the
Geysers, Healdsburg is now setting up funds to cover future power fees increases
- Calpine of San Jose (also known as Santa Rosa Geothermal Co. located in Santa Rosa)
in 7/94 bought out Thermal Power Co 25% interest in a geothermal steam field with
the remaining 75% held by Union Oil Co, and supplies steam to 12 power plants
operated by PG&E, Calpine operates two power plants Units 13 and 16 (formerly
owned by the bankrupt company GEO)
- Unocal or uUnion Oil Co. owner of about half of the wells in The Geysers and
principal steam supplier for PG&E (owner of 20 power plants)
- PG&E a utility company that faces the impacts from the Public Utilities Commission
proposal to deregulate or reorganize large utilities and open up the field to small
operators.

BOX

THE ROYAL FLUSH

The Royal Flush proposal will serve six exnstlng power plants. The proposal outlines
the use of 12 injections wells for NCPA and Calpine for steam for PG&E Units 13 and 16, and
4 injection wells for unocal leaseholds to supply steam to PG&E Units 18 and 20, and NCPA
units 1 and 2. Power plants Unit 20, Unit 18, and NCPA Units 1 and 2 are located in Sonoma
County. Units 13 and 16 are located in Lake County. There is to be 26 miles of piping over
landslide and fault line areas in the watershed areas for five counties with 66 crossings over
11 tributaries for the Russian and Sacramento Rivers. There could be, in the future, the
potential for supplying a total of 5 plants in Lake and 20 in Sonoma County using the
wastewater from all 9 cities in Sonoma and more from the surrounding areas.

Krista Rector, Citizens For Cloverdale, 894-3027
3903 words
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July 13, 1994

Lake County Planning Cemmission
255 North Forbes Street
Lakeport, California, 95453

Dear Ecard Members:

My name 1s Elioc Glusti, I am the owner of Howard Hot Springs
which 18 located in section 30, two and one-half miles northwest
from Childers Peak. I have been associated with Howard Hot Springs
since 1946, From the late forties thru the fiftles I used to hunt
deer with a neighbor who owned property in sections 28, 29, 32 and
33. We used to hunt from Howard Hot Springs thru to Childers Peak
and beyond. I am very familiar with the steep canyons and rough
topography of this area. I have a degree in geology from the
University of Galifornia, Eerkeley and state of California Regis-
tered Geologist license number 3052,

I have been reading about the pipeline to the geysers in the
Record Eee, the (Clearlake Observer and the Times Star. I was
amazed to read in tke July 7, issue of the Times Star that there
was no comment on the first hearing of the EIR/ETS which included
the Childers Peak route and surge tank. I obtained a copy of the
draft EIR/EIS to see how they addressed the complex geology of
the area. This area is highly folded and faulted and contains
bighly unstable: areas. I could find no geologic maps in the EIR/

|1 IS that dealt with Childers Peak. I contacted Mark Dellinger
‘on Monday July 11 and expressed by concerns with him. Mark sent

me a copy of the Draft EIR/EIS volumes 1 & 2 and he marked the
parts that dealt with geology and structure,

I do not believe that the problems with the Childers Peak
area have been properly mitigated and without proper geologic
maps of. the area that the pipeline will actually pass thru, it
would be difficult to say that it would ever be safe to put the
pipeline thru this area with any reasonable cost. The initlal
route of the pipeline which would have followed Highway 29 to
Coyote Valley and then up Putah Creek to Eig Canyon Road, would
have been a safer route. See figure 13-4 on page 13-22 of the
initial EIR/EIS. I have this labeled M1,

' The major geologic structures in the Childers Peak area
trend from the §W to the SE, where they cross the pipeline.
Because of my laeck ot time, I will have to rely on other
published geologic reports on this area and will refer to them .
when used..

The pipeline route is shown on a small scale map in figure
2.1.3A on page 2-9 in the ETR/EIS. I tried to project the
pipeline from Highway 29 to Big Canyon Road using the section
outlines of a larger scale topographic map. In this map M2
I am only showing the sections that the pipeline will pass
thru. There 1s no way that' I' could accurately project the pipe-
line on the topographic and geologic maps that I am using. The
only accurate point that can be projected 1s the saddle to the
west of Childers Peak where the surge tank will be located. This
18 an area where serpentine and silica carbonate rock may be located.




Map M3 1s part of a larger scale U,S.G.S. topographic map
that shows the Childers Peak area which will show how rough and
steep the terraln actually 1s. Each contour line on this map
shows a vertical change of 40 feet. This map also shows Sweet
Springs Creek which 1s the path the pipeline follows up to
Childers Peak. :

Map M4 1s part of a genlogic map from Division of Mines
Bulletin 166, published in 1953 by James C. Brice. The title
was, Geology of Lower Lake Quadrangle. Brice did his mapping
on a topographic map of one inch equals a mile scale. On a
map of this scale 1t 1s impossible to show small detalls, bBut
you can show rock types and major structures and faults. What
this map shows 1s the Childers Peak Fault, the anticlinal
structure, and rock types. I have outlined inblue the serpentine
outcrops thru the pipeline area in sections 33, 4, 3, and 10. I
also colored inorange the silica carbonate outcrop in the Childers
Peak saddle. You will see in section 4, below Childers Peak, an
X with an a and x with a cr. The xa refers to workings for
asbestos, the cr refers to chromite which 1s a chrome ore. The
serpentine from Bad Creek to Childers Peak contains minor velins
of asbestos, in places with major outcrops you see xa. The
8ilica carbonate which I have eolored orange, 1s serpentine which
has been altered by hydrothermal solutions. Silica carbonate rock
almost always contains iron sulfides and quite often 1t contains
cinnabar, from which mercury 1s obtained. The other orange silica
carbonate area to the NW which 1s located in Bad Creek, contalins
iron sulfides, minor cinnabar and there 1s a small warm spring
‘which eontaines hydrogen sulfide gas. There 1s also a small old
mercure mine in this area. There 18 no reference in the EIR/EIS
as to the possible occurence of iron sulfides, c¢innabar or
asbestos in this area. Cn map M4 you will see lines running
’ aeross across the page labveled C,D,E. See map M5 for a possible
g¢ross section of the geology. Also from Erices report you will
find pages S4 to 61,wkick desecribe in more detall the geologlce
structure, folding, faulting and location of some ore deposits.

Map M6 1s a small part of a U.S.G.S. mapping of the geysers
.area., They stopped mapping Just southeast of Howard Eot Springs.

They did not map in sections 33, 4, 3, and 1C where the pipeline . .

goes thru. They did map up to Big Canyon Road in section 5. 1In
sections 31, 32, 5 and 8 you will see outlined areas enclosing

an arrow, The outlined area indicates a slide area and the arrow
1s the direction of the slide. If you drive on Big Canyon Road
in the area of section 5, you can see the hillside sliding down
into the creek. Brices map M4, shows the structural trend from
NW to SE. As the same rocks and structure from sections 31, 32,
5 and 8 continues into sections 3%, 4, 3 and 10, you can expect
the same type of slides thru the pipeline area. There should be
a geologic map in the EIR/EIS showing the pipeline in relation to
slide areas.

References to geologic conditions are referred to in table
4,3.2-1 in the EIR/EIS. I 1ncluded pages 4-31, 4322, 4-33, 4-34,
4-35, 4-36 and 4-28. I will make references to some items on
these pages. Page 4-31 (under terrain) The outside edge of the
road has been narrowed by erosion and slope fallure. Under
(geoclogic hazards) There 1s high potential for slore instability
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to occur at several locations., There 1s potential to lose the entire

- road section at some of these locations and damage the pipeline

from natural or induced slope fallure. Page 4-31 (geologic hazards)
High potential for accelerated erosion. Page 4-34 %geologic hazards)
Potential for slope instability. About a ten foot section of this
road has been removed by accelerated erosion. The described soft
serpentine solls are likely subject to soll creep and present poor
foundation conditions.

Over the years at Howard Hot Springs, I have seen as much as
3 1/2 feet of snow at one time. I have also measured as much as

| 12 inches of rain in 24 hours. During a very heavy rainstorm, 1if

unstable ground should move on the slopes leading up to Childers
Peak, you might have movement of the pipeline creating a leak.
Depending upon the water level in the tank at that time, you could
have up to 600,000 gallons leak into the already saturated slide,
possibly causing a major leak or total rupture of the pipeline.

In the remote area of Childers Peak under very wet conditions,
repairs could take a considerable period of time, possibly up to

| weeks, Under extreme wet conditions, how long would the holding

ponds at Glearlake be able to contain the effluent before they
would overflow and cause enviromental problems, adding to-the
enviromental problems caused by the leak or rupture of the pipeline.
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the southwest, narrrowing as.it goces. 1ts swrface isnot flat, but surmounted
by broad mounds, which rise as much as 500 fect above the general level.
Flats between these mounds form the floors of a number of intermittent
lnkes, snch as the Sticnhart Lakes. Compared to the highly disseeted
topography of the older rocks which it overlics, the surface of the basalt
area is much subdued. Lava cliffs, 50 to 150 feet high, form the cdges of
the basalt cap, and testify to a former greater extent. There is little evi-
dence to show what this former extent might have been; but Childers
I’cak, located 1} miles south of the basalt tongue, is capped by a tiny
remnant of hasalt, at nearly the same clevation as the base of the main
flow. This suggests that the flow extended farther to the south. The large
mounds on the lava cap mark the probable sites of extrusion; the lava
cap was no doubt thickest at this point, hence its preservation. As re-
vealed by the clevations of the base of the lava, the surface over which it
pourcd had a rolling topography with a maximum relicf of some 760
fect. '

Borax Lake basin was apparently formed when obsidian flows dammed
the western end of a valley cut in Francisean rocks. Although the water
level fluctuates considerably, the lake is always shallow, drying np com-
pletely during periods of drouth. In March, 1944, the water surface stood
only 6 fect above that of Clear Lake; such close correspondence of level
suggests that the valley was occupied by the waters of Clear Lake before
formation of the lava dam.

Borax Lake is so named because of the considerable quantities of borax
crystals which were removed from its muds in the 1860’s. It bas been
descrihed in detail by Beeker (1888) and also by Anderson (1936). The
source of the borax appears to have been a group of hot solfataric springs
issuing from the obsidian at the southcastern end of the lake. Becker in
1888 noted that the ground was hot and moist, that impure sulfur had
been found in excavations, and that no water was flowing at the time of
his visit. At present the ground aronnd the former springs is bleached
white over an area of scveral acres, and the odor of sulfur can be de-
tected ; there has heen no renewal of flow from the springs. Becker showed
by analyses that no borax is present in the surrounding rocks, and that
the springs must have been the source of the borax crystals. Tf the springs
are inl(lcc(l extinet, no replenishment of the borax deposit may be ex-
pected.

Clcar Lake. Only the narrow southern part of Clear Lake, less than
one-fourth of its total arca, lies within the Lower Lake quadrangle. The
lake hroadens cousiderably in its upper part: it is locally deseribed as
having the shape of a tadpole with two tails, the broad upper pact being
the head, and the part in this quadrangle being one of ‘the tails. The lake
has a total arca of about 60 squarc miles, a length of about 18 miles, and
a maximum width of about 7 miles. A contour map of the bottom, based
on more than 100 soundings compiled by the Wallis Marine Service at
Clear lake Pavk, shows that the lake floor has the configuration of a
shallow, irrcgular basin, whose deepest part (52 feet) is direetly cast of
Monnt Konocti. .

Qeologic work in this quadrangle has shed some light on the origin of
the large topographic depression which is occupied, although not fully,
by the watcrs of Clear Lake. A casnal cxamination indicates that the
southern edge of the basin is formed entircly of lava flows, but sediments
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rom beneath the lava at Baylis I’oint, and, as prc\{lously noted,
:I‘:g:: ;sfcvi(lcncc that the pre-lava surface sloped toward this depression.
That the Cache formation is somchow rclau;d to the present dcprcssllgll is
indicated by the fact that lacustrine (_lcposms.o.f the Cache—marls, lli‘me-
stones, and dintomites—appear only in the vicinity of Clear Lake. d'“tl,.-
thermore, the dips of the Cache beds are mostly gentle in tlu;l m;mc 13.0
vicinity of Clear Lake, anddalthontlgh the bedsfon utll‘:enlzll‘:e shore dip
ncath the lake, the dips steepen away from .
gc:l"tvlv{) l;::ypotheses rcga,rding the origin of Clear Lake have bcen pro-
posed : (1) Clear Lake occupies the lowest part qf a shallpw downawa:‘p
or fault depression, which is related to t_he basin in 'w‘lnch the ;c l;e
gsediments were deposited. This is essentially the origin propoaeb 0y
Becker. (2) The waters of Clear Lake occupy an intermontane l'l.lsl:il
plain whosc outlets have been dammed in some manncr. The degl .
sequence of events for this hypothesis has been worked out by Davis
(1933), and Anderson concurred in general with these, after making 3
few minor corrections. As for the age of the lake, Anderson ghowe
that high-level lake sediments at Sulp!nl!r Banks and at chkmgl(l]ar.l:'
peninsula are older than voleanic activity at these localities, and 1
seems likcly that ¢‘ Clear Lake came into existence some tens (')f centuries
ago, prior to some, if not all, of the recent voleanic activity. q .
Davis’ hypothesis hinges in part upon the formation of a lava alln :
the southern outlet of the lake. Although the prescnt outlet of the la Ie
is cut though sediments of the Cache formation rather than tlll‘Out[i{l
Java, there are small remnants of lava flows scn.lttercd in and about the
southernmost tip of the lake. Whether these might represent remnapts
of a former barrier now destroyed, or whether there is perhaps a bur!e
channel filled with lava is not known. Recently, however, the elevation
of the channel of Cache Creek just below the Clear Lake Water Company
dam. which has a bottom of resistant Cretaccous sandstone, was deter-
mined as 1300 fect above sea level, whereas the bottom of the lake at
its decpest part stands at 1284 feet. Thus the lake would not be com-
pletely drained if any possible barrier were removed from its southern
emIlt. therefore scems that the ovigin of Clear I.mke is more fnm!nmc:ntally
related to the origin of the large topographic (Ic[')rcsmon. which it par-
tially fills, than to barricrs across its ontlefs. N9 dircet _cvn(lc_nce h.enrmg
on the origin of the depression was found, but its rclationships with the
Cache formation are considercd highly suggestive. The presence of .Caclle
sediments around the sontheastern border of Clear Lake, cxt.cndmg'ns
far west as Kelseyville, indicates that the area has been onc of mst.ablhltly
in the recent geologic past. Two large deprcssions have thus occupicd the
same general areas, in part overlapping, and the beginning of the younger
is essentially continuous with the end of the older. The Cache depres-
sion, in which thousands of feet of sediment accumulated, 18 unquel:;-
tionably a downwarped or downfanited fcature, and the Clear Lake

depression is probably of similar origin.

GEOLOGIC STRUCTURE
. . . d-
The Mesozoic and Tertiary sedimentary rocks qf th? Lower Lake quad
rangle strike persistently in a northwesterly (.ln-ectlon, and the dip is
generally moderate to steep. The sediments are mterrupte'd by numerous
irregular areas of serpentine rock, which are broadly aligned with the
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regional strike. These generalizations apply to the greater part of the
novthern Coast Range, and the geologic structural features of this quad-
rangle will he regarded as parts of this larger structural unit.

(leologic work in adjoining areas of the Coast Range has shown that
the basic structural features are large complex folds, several miles in
length and moderately narvow in propoertion, having northwestward-
trending axes; and northwestward-trending fanlts, some having a length
of many miles and displacements measnrable in hundveds of feet. Most
investigators have bhelieved that these fanlts were steeply dipping,
althongh Weaver (1949) has postulated low-angle thrust faniting in the
Napa Valley region. Evidence seen in isolated loealitics, as in mines or
euts by road or stream, indicates that these large structwral features
are very complex in detail, so that-the lavge folds inelude many folds
and ave complexly fanlted, and the larger fanlts are perhaps wide zones
rather than single planes of fanlting. Unraveling of these complexities
is precinded hy poor exposures aud lack of snitahle map units. None of
the large struetural features which had been distinguished hy geologic
work in gquadrangles adjoining to the south and west conld he traced
direetly into the Lower Lake quadvangle. '

Although there is no apparent diference in degree of deformation
between Cretaceous and Tertiary rocks of this quadvangle, the Frau-
ciscan vorks show a somewhat greater degree of deformation. In
particnlar, the Franciscan arvea is erossed by a large niumber of novthwest-
ward-trending shear zones. along which the sediments are sheared on
& wicroscopic seale, and ernmpled into open folds ranging in size from
microseopic to several feet across. Ontside the shear zones, the vaviable
attitndes in the Francisean may he explained cither hy complex folding,
or hy complex high-angle fanlting wherehy the different hlocks are
tilted in different directions; available covidence in this quadrangle

Ssuggests the fanlting,

The strnetnral vole of the serpentine hodies is important hnt diffienlt
to evalnate and to distingnish from the effects of other agents. Shearing
within and al the contacts of serpentine hodies indicates that they have
been squeezed into their present positions while solid, or nearly solid.
As cwplacement by assimilation or even hy stoping is not reasonable, the
intrided sediments have donbtless heen thenst up and aside, perhaps
before they were fully consolidated. ‘The apparent stiructural effect of the
serpentine is to locate the movements of major fanlts, which comnonly
follow the horder of a mass of serpentine.

Folding .

The dominant struetnral features of the quadrangle are broad, plung-
ing, northwest-trending folds, several miles in width and extending necarly
across the quadvangle. These folds are neither simple nor symmetrical,
but include minor folds, and are extensively fanlted. Their horders

are not sharply defined, becanse the stratigraphie units which form

them differ, for purposes of wmapping, only in their different relative
proportions of sandstone and shale..

‘The large wedge-shaped area of Cretaceons rocks ending just north of
Middletown has the general form of a donbly-plunging syneline, but its
strueture is mmeh complicated by fanlting and minor folding, so that
most of the rocks composing it dip to the northenst. At the eastern end,
it terminates alnuptly against a large hody of serpentine. There is evi-
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of strong faulting within the eastern end .of the synulmc, wll!ch
::I(‘t:;fclmvc rnisg(l a bloc%'t near the center, exposing detrital serpentine
near the base of the Cretaccous. . I

The large arca of Cretaccous rocks in the' center .of the quadrangle
form a broad, well-defined syneline, hut this, too, )m.:lmlvs nmmerouws
strnctmral complications. The belt of Cretaccons formmg the northern
limb is not so wide as that forming the southern limb, and it appears that
movement along a fanlt trending near .thc fold axis may have (ennm"el
uplift of the northern limb. Such direction of movement of the fanlt is
contradicted by the presence of a pateh of Martinez rocks north of the
fault, and a reversal of fanlt movement must'therefore be proposed.
Such an assumption is not justificd by the -ewdcncc, but reversal of
movement along fanlts has been demonstrated in the Coast Range (1lucy,
48).

! al‘?l)c isolated pateh of Palcocene rocka cast of Iower Lake has been
identificd as synelinal in structure b){ Dickerson (1914) and hy S.tnnton
(1895). Both men based their epinion l'argcly upon faunal cvidence:
similar fanna appeared at localitics 2 miles apart, and younger fauna
appeared in the intervening rocks. The present study indicates that these
rocks are folded into a complex syncline which plunges gently to the
north. The Mavtinez rocks of the northern limb swing sm!thwnrd bencath
the cover of Cache beds on the west, and nay join with those 9f the
sonthern limb, forming part of a basin. The center and southern limb of
the syneline are complexly fanlted hy northwestward-trending fanlts
and by cross-fanlts. Within the Martinez onterops, there appears an
clongate area of Tcjon conglomeratic sqndston.c, fo!(lcq ronghly into
synclinal shape, hut strnetnrally complex in detail, as indicated hy many
steep dips and erratic strikes. The Martinez rocks were probably foldqd
and fanlted hefore deposition of the ‘Tejon, as well as afterwards, Al.a in
the Mesozoic rocks, the lack of snitable map units precludes detailed
mapping of geologic structure.

'he Cache beds are considerably less deformed than the older rocks,
having dips which rarely exceed 30 degrees and commonly approach the
horizontal. Tn the northeastern part of the quadrangle, the Cache beds
are folded into a broad hnt well-defined anticline whose axis trends
northwestward, nearly parallel to the North Fork o.f Cache Creck,

As for the lavas, some of these are jnterbedded with the Cache forma-
tion, and have been tilted. Ilowever,%®nterop patterns of most flows indi-
cate that they are essentiallv undisturhed, if nllownnce.bc made for the
relief of the surface over which they flowed. Slumping is prcvnlcl_lt near
the edges of lava flows, and carc must be taken not to confuse this with
folding. .

Faulting

Faulting in this quadrangle is indicated by zones of crushed and
slickensided shale, by abnormally straight contact lines, by linear out-
crops of silica carbonate rock, and, for some ninor fanlts, by the observed
displacement of strata. Fanlts between the major rock units were traced
for distances up to several miles, and where well exposed these may show
zones of gonge and fanlt breecin several tens of feet in width ; other larvge
faunlts are probably preaent within the major rock nnits, but are not
discernihle heeanse of the uniformity of the unit and the soil cover. That
most of the fanlts are steeply dipping is indicated by the fanlt trends,
which are nearly straight or broadly curved.
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The longest fanlt which could be continuously traced extends for
some 8 miles, from Coyote Valley to Scigler Canyon, and it passes beneath
lava flows at both ends. It forms the contact between the Knoxville and
the Cretaccous rocks, and is marked hy zones of sheared and breeciated
rocks, also by silica carbonate rocks near Childers Peak,

The Cache formation seems tobe commonly downfaulted at its contacts
with older formations. Such a fault contact is well exposed east of Dead-
man Canyon, in the northcastern corner of the quadrangle, where it
shows & minimum displacement of 150 feet. Furthermore, the Cache-
Franciscan contact in Burns Valley, although concealed by alluvium,
may be traced northwestward into the Bartlett Springs quadrangle,
where it is well exposed and clearly fanlted. The south contact of the
main arca of Cache sediments trends for over four miiles in a nearly
straight line. The actual contact with older beds is covered by slumped
matcrial from the unconsolidated Cache beds; but because the Cache
beds strike into the contact while consistently appearing at lower topo-
graphic elevations than the older rocks, the contact is belicved to be
faulted. :

Minor faults in the lavas on the east flank of Monnt Konocti and the
adjoining lava ficlds are marked by sharp breaks in the topography. The
faults show clearly on the acrial photographs, but no pattern or general
trend emerges. Slumping and consequent tilting of lava blocks, some of
very considerable size, is common along the lava cliffs. .

GEOLOGIC HISTORY

The geologic record in this qnadrangle begins in Upper Jurassie time,
- some 125 million years ago, with the deposition of Franciscan sediments.
The Franciscan lithologic association is typical of geosynclines which
arc orogcnically and volcanieally active; the high ratio of graywacke to
shale suggests that transitional or perhaps continental conditions pre-
vailed in the geosyncline, although other evidence indicates that the rate
of subsideuce wag irregular both in space and time. ‘The sonree of sedi-
ments is thonght to have been a voleanie archipelago located to the west
of the present coastline, but much of the later sedimentary material was
probably derived from the reworking of earlier sediments, uplifted
within the geosyneline. During Knoxville time, subsidence was more
rapid than deposition, as indicated hy the predominaunce of gray clay
shale, and the outlying island ares projected only slightly above sea level.
Although Franciscan rocks erop out in only a small portion of the ¢unad-
raugle, they undoubtedly underlie the whole, being covered in most places
by Knoxville or younger rocks. Thus the .Jurassic sea covered the whole
quadrangle for a long period of time, sufficient to deposit some 15,000
feet of sedimentary rocks. As for the geozraphic extent of the Jurassic
sca, Taliaferroconcluded from a regional study that it covered the region
now occupicd by the central and northern Coast Ranges of California,
and reached northward into Oregon. Although there is no recognizable
break between Franciscan and Knoxville sediments, the greater defor-
mation of Franciscan rocks indicates some orogeny hefore deposition of
the Knoxville. Such orogeny would not necessarily be accompanied by
uplift. .

The beginning of Cretaccous time is not marked by any recognizable
break in the rock record, although the somewhat greater degree of

. e e
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rmation of I(noxville rocks suggests that mjlfl orogeny, perhaps
g:zgmpnnicd by uplift, preceded Cretaccons deposition. The (.lretace(.)uls
lithologic nssociation is characteristic of non-volcanic gcqsynchncs W!!Ic \
may develop adjaceut to gcosynclines such as the Franciscan-Knoxville.
The high ratio of sandstone to shale suggests that water depths gencrally
exceeded 120 feet, and the relatively small amounts of.chcrt and mud-
stone fragments suggests that earlicr geosynclmal sediments llt.ld been
stripped from old Franciscan-Knoxville source areas, cxposing the
granitic basement. The Cretaceous sea occupied, according to Taliaferro
(1943), a ‘‘long, probably continuous but far fro.r'n n{ufOtm .trough
which lay along the west border of the Great Valley.”' It is questionable
whether this quadrangle was entirely coverefl by the.sea, but large parts
of the quadrangle were covered for long periods of time.

The Paleocene rocks are similar to the. Cretnceous,.am.l clc_ar-cut con-
tact relationships were not observed; but the areal distribution of sedi-
ments shows that uplift and erosion pl_'eceded Paleocene dcposition.
Martinez deposition of massive feldspathic gandstone follow.cq by shale
was closed by uplift, deformation, and erosion before deposition of the
overlying Tejon coarse conglomeratic sandstone. These I’aleocene rocks,
confined to a small area east of Lower Lake, are evidently but remnants
of more widespread deposits laid down in a shallow marine geosyncline
which extended northward from the region of San Francisco Bay.

Both Martinez and Tejon rocks are considerably more faulted and
folded than is the overlying Plio-Pleistocene Cache .formatlon. Probably
the Tejon and older rocks underwent dqformatlon at several times
during the Tertiary, but there are no .sedlmelgts or other evidenee to
record the diastrophic history. In late P’liocene time, the Cache formation
began to accumnlate in a large structural basin. .S!.reams from the sur-
rounding highlands carried debris into the subsiding basin, forming a
large basin plain whose surface was probably covered with Inkc.s from
time to time. A maximum thickness of about 6,500 fect of clastic .sgdl-
menta accumulated in the basin. Toward the end of Qac_he deposltlon,
a large lake was formed in the eastern part of the basin, in \.vlncll marl
and diatomite nccumnlated in association with tuffaceons scdiments and
flows of basalt. The voleanism continued intermitiently Iln-ongh the
Pleistocene, with the extrusion, from scattercd.northwest-.trgndmg !is-
sures, of n number of separate lava flows, including three distinet major
flows of basic lava. In addition, there were ex'.;rnded, from f.issures or
centers, flows and bulbous protrusions of dacite and andcsite (Cobb
Mountain, Mount IIannah, Mount Konocti), and an extensive flow
of obsidian. Following the extrusion of the earliest volcanics, but before
the cxtrusion of most, the Cache formation was folded and locally
downfaulted against older rocks. The basin in which the Cache forma-
tion accumulated has been uplifted in the western part, but its eastern
part coincides with the present structural basin which Clear Lake
partially fills. )

The most recent volcanic activity formed the cinder cone named
Roundtop Mountain, and this episode occurred many thongands of years
ago, judging from the effects of weathering and erosion. SEJH more recent
voleanism in the arca may be evidenced by the accumulation of ‘‘recent-
appearing’’ pyroclastic. material found by Andecrson on Mount Konocti.
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ECONOMIC GEOLOGY
Ity Jasmges C. Bick AND J. GRANT (100DWIN ©

'Phe Jurassic (1) Francisean and Tevtinry-Quaternary voleanic rocks
of the Liower Tiake quadrangle are a potential source of a number of
mineral commodities in Lake Connty. Quicksilver oceurs in Franeciscan
sandstone and chert adjacent to serpentine hodies. Tt is also associated
with sjlica-earbonate rock, resnlting from alteration of the serpentine.
The cinnabar is thonght to have been deposited hy the earbonate solntions
which altered the serpentine late in the Tertiary period. Mineralization
has generally taken place along serpentine contacts in shear zones.
Chrysotile ashestos is common in the sheared serpentine bodies. The
mineralized zones of anastomosing veinlels trend ronghly parallel with
the clongation of the serpentine hodies. Chromite, disseminated and in
pods, also ocenrs in the serpentine and some high-grade ore has been
mined in the area. Sulfur has been produeed from the Tertiary-Quater-
nary voleanic rock where sublimation around solfataric ovifices has
occurred. Hot springs containing snlfur and carhon dioxide gases are
still active in the area. The voleanie rocks are also’ a source of building
materials such as pumice, plaster sand, lightweight aggregate and
ornamental stone.

During both World Wars the shortage of eritical minerals stimulated
prospecling and small-seale development of chromite, asbestos, and
quicksilver deposits.

Asbestos :

Copsey and Jones prospeet, located hy Avrthwre Copsey of Spruce (Irove
and Tlerhert Jonea of Tiakeport, is located in the N\V§ see. 32, 1. 12 N,,
R.7 W, in Big Canyon about 1 mile sontheast of Moward Springs. This
property was prospected in 1928 by Jolms-Manville during which time
they are reported to have taken ont 7 or 8 tons of chrysotile ashestos
(Averill, I'M7, p. 17). The main working is an open ceut ahout 160 feet
long by 30 feat wide by 20 feet deep. Five smaller pits have been opened
in the mineralized zone of the serpentine. Some ashestos was scen in
place and mueh of the serpentine on the dump is cut by anastomosing
ycinluts of chrysolile with fibers which average abont. one-quarter inch
in length and are of good quality. Maximum fiber length is three-
qnatters of an inch. Abont 6 sacks of fiber have heéen handeobbed from
the serpentine and remain on the dump near the largest open eut.

Marylyne prospect, clnimed by Mr. Tra B, Klein, is loeated in the N3}
see. 3, T. 12 N, R. 6 W, 2,600 feet north of the U. 8. Geological Survey
Bench Mark on Brnshy Sky High. The prospeet is reached hy a hull-
dozer trail from the llalle Bond Ranch in Movgan Valley. I the spring
of 1952, soil was remaved with a hulldozer and prospeet trenches were
cut at 4 points across the mineralized zone, which trends N. 44° 13, and
dips 52° W. The zone of chrysotile is abont 18 inches wide at the point
of discovery and pinches to 6 inches within 100 fect along the strike.
The serpentine is highly sheaved and alteved to pierolite in the vicinity
of the prospeet. ‘The fibers average only an eighth of an ineh and are
slightly brittle; however, the total ashestos content of the vein is high.

An ashestos prospeet located in the NE}Y of see. 4,'I. 11 N,, R. 7 W. has
been prospected by shallow pits at 4 points along the 200-foot length of
onterop which strikes about N. 30 W. 'T'he mineralized zone ranges from

¢ Junlor Mining Geologist, Callfornla Divislon of Mines.
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about 2 to 4 feet in width with an asbestos content of from 15 to 25 per-
cent consisting of good quality fibers of chrysotile about a quarter to
half aninch in length.
Borax

Borax was probably first produced in Culifornia from Borax lLake, 8
miles west of north from Lower Lake, and 2 miles south of Sulphur Bank
mine (Ianks, 1883, pp. 16-26). Commercial production of 590 tons of
rcfined borax was made from 1864-68 by the California Borax Company.
Ior analysis of BBorax liake, see scction on soda.

Chromite

Chromite, disseminated and in pods, occurs throughout much of the
serpentine in this area. I’roduction has been small, but considcrable
tonnage of low-grade ore is present.

Copsey chromite prospeet, located by Arthur Copsey of. Spruce Grove,
is in the NE} of sce. 4, T'. 11 N,, R. 7 W, about half a mile north of the
Big Canyon road. A 25-foot open cut was made and a 30-degree inclined
shaft was sunk. Chromite on the dwinp is of fair grade np(l low-grade ore
ocenrs as float along the entire hillside. ‘Fhree other claims were !ilfxl by
Copsey along the same ridge in sec. 33, T. 12 N,, R. 7 W., ncar Childers
Pcak.

(lordon Springs prospect (Averill, 1929) is in see. 2, T.11N, R. 8\Ww,
a quarter of a mile northwest of Cobb Valley School at theserpentine and
I'ranciscan sandstone contact. The adit which ran north into the hillside
is now caved and the workings inncecessible. No ore was found on the flmnp.

Harpe and Sons Ranch (Averill, 1929) chromite prospeet is in t!lc
N4 of see. 29, 1. 11 N, R. 7 W,, a quarter of a mile 8., of Harbin
Springs. The Sawyer Tanning Company mm.ed s«:,vernl pockets of lngl.l-
grade ore containing 50 to 52 pereent clw-omie oxide. Low-grade float is
common along this entirve ridge. '

Popp and lsiclwlini prospect is in the NE} of sec. 24, 'l‘._12 N,R.7W,
just north of Scigler Springs in a small boly of serpentine. Low-grade
float is common, but nothing of commercial interest was seen during this
investigation.,

Other areas where considerable float is reported are see. 14, T. 11 N,,
R. 8 W., just cast of Whispering 'ines (4vcrill, 1947) ; Ml‘lstlcl( Rtanch
(Averill, 1947), see. 3, T. 10 N, R. 6 W, )nst south of McCrecary Liake;
and east of Dendmans Canyon insees. 7 and 13,'T. 13 N, R. 6 W.

Clay
Clay of doubtful economic interest was found in the Cache formation
in see. 8, T. 13 N, R. G \V,, along the North Fork of Cache Creek. The
material is a silty clay, interbedded with sand and pebble beds. The
low-grade clay might have limited uses in the brick and cement industry,

Copper

Three places (Jenkins, 1948) in sce. 19, T. 11 N, R. 7 W, in a body of
gabbro-diahase show traces of copper mineralization, Small prospect pits
have heen sunk along fracture zones showing azurite- and malachite-
stained rock. The pits disclosed some primary ore which is disseminated
chalcopyrite cut by veinlets of chaleocite in zones of altered gahhro. One
of the prospeets was in a 5-foot vein of aragonite. Most of the ore seen is
highly oxidized and it scems probable that disseminated primary sulfides




TABLE 4.3.2-1: GEOLOGICAL CONDITIONS ON THE PROPOSED ALIGNMENT AND FACILITIES SITES (Continued)

Alignment Segment Existing Geologic Environment
: Terrain: In this segment is a narrow steep sided stream canyon which carries Sweet Springs Creek. At Station 60.2 the
Station 60 to 63.7 road slowly climbs up onto the lower portion of the easterly canyon wall and remains between 15 and 20, to as high as
40 feet above the stream bottom. The side slopes are steep (o very steep below the road and somewhat less steep (o
Principal Iimprovements: occasionally moderate above the road. The outside edge of the road has been narrowed by erosion and slope failures.
Improvements consist of the - Localized failures have also occurred on the uphill side of the road. Elevations range from slightly less to slightly
existing, narrow 4-wheel-drive more than 1,600 feet msl.

road through unimproved hill
country. The road is up to about Drainages: The principal dramage is Sweet Springs Creek which flows along the narrow, moderate gradient canyon
12 feet wide. bottom. Sweet Springs Creek is crossed at Station 60.2. Several natural, small drainages pass across the road or under

via culvert and empty below into Sweet Springs Creek.

Bedrock Formations: Scattered small to large blocks of hard sandstone indicate that this segment is primarily
underlain by sandstone of the Great Valley sequence. Interbedded shales are also likely present. Near- surface bedrock
is probably present along the inside edge of the road at various locations.

: Soil mantels most of the segment, but is occasionally thin and patchy as evidenced by the presence
‘of sandstone blocks. Artificial fill is present along the outside edge of the road. Principal soil type (SCS) present are
those of the Maymen-Hopland-Mayacama association which consist of gravelly to very gravelly loams which are
shallow, excessively drained and have a severe erosion hazard. These soils develop on hilly and mountainous areas
and contain rock outcrops and rock blocks randomly scattered throughout.

| &% 4

Smggs[_&:waggg Areas of seepage and ponded water were noted along lhe roadway at a few locations where
positive drainage does not exist.

Geologic Hazards: There is high potential for slope instability to occur at several locations. There is potential to lose
the entire road section at some of these locations and damage the pipeline from natural or induced slope failure. There £
is also high potential for accelerated erosion along the roadway and resultant stream siltation. '

: Geologic hazards as noted. This entire segment is very sensitive due to slopc X!
steepness, slope instability, existing erosion and potential for accelerated erosion due to project construction. Large
blocks of hard sandstone will probably be locally encountered in excavations.

(Continued)
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TABILE 4.3.2-1: GEOLOGICAL CONDITIONS ON THE PROPOSED ALIGNMENT AND FACILITIES SITES (Continued)

Alignment Segment Existing Geologic Environment
i : Terrain: In this segment the alignment continues southwest and then southeast along the canyon bottom of Sweet
Station 63.7 to 65 Springs Creek, approaching near the upper reaches of the creek at the end of the segment. The width of the canyon,
and thus space available for construction varies along the segment. From about Station 63 to 63.5 the alignment
rinc : traverses along a narrow (one hundred feet+) alluvial-filled stream valley with a relatively gentle gradicnt. From
Undeveloped hill country. about Station 63.5 to 63.6 the vallcy narrows to a canyon bottom a few tens of feet in width. The active channel, which

has incised a few feet through the alluvium, and in some cases to bedrock, meanders back and forth across the narrow
width of the canyon bottom. The base of the canyon sidewalls at creek elevation are steep. South of Station 63.5 the
canyon bottom widens to a narrow stream valley through which the active channel continues to meander. Except
where small side tributaries enter, the valley width usually ranges between 60 to slightly over 100 feet. Progressing
toward the southern end of the segment, the active channel again begins to narrow and is less incised. Commencing at
about Station 65 the canyon once more narrows with the base of the steep canyon sideslopes terminating near the
edges of the narrow active channel. Elevations along the segment range from about 1,600 feet msl on the north to
about 1,700 feet msl on the south.

Drainages: The principal drainage is Sweet Springs Creek with side tributaries entering at about Stations 63.5 (from
the cast), 64 (entering from the east) and 65 (entering from the east). Four to five smaller side tributaries were also
noted. Due to the meandcring nature of the creek, the alignment crosses the active channel on the order of 15 times
throughout the length of this segment. The channel is incised into shallow alluvial deposits between about 2 and 6 feet
in the northern part of the segment and | to 2 feet in the southem part. Banks are vertical or nearly so.

[2 %

Bedrock Formations: Scattered rock outcrops visible in the bottom of the active channel at the base of shallow valley
alluvium consist of hard, massive, fractured, graywacke sandstone which has been mapped as belonging to the Great
Valley scquence. Other rock types possibly present include shale and siltstone.

Surficial Deposits: Surficial deposits present along the narrow canyon bottom and stream valley consist of sands, silts
and gravels deposited by Sweet Springs Creek. These deposits are mostly 2 to 6 feet in thickness and are thinner to
absent ncar the north end of the segment. At the base of the canyon sidewalls and stream valleys, colluvial soils
transition into the periphery of these stream deposits. These consist of sandy clay soils with intermixed rock
fragments. Soil types present (SCS) on nearby sideslopes consist of Millshom-Bressa-Hopland association, Mayem-
Etscl-Mayacamas complex, and Mayem-Millsholm-Bressa complex. The first of these soils occupies a small portion at
the north end of the segment and has been previously described. The second of these soils occupies most of the
scgment. It consists of shallow, gravelly to very gravelly loams which are excessively drained and have high erosion

* hazard. The third of the soil types occupy a southcrn part of the scgment, are shallow, gravelly loams which are
excessively draincd and which have severe erosion hazard. Rock outcrops and large rock fragments arc present.

(Continued)
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TABLE 4.3.2-1; GEOLOGICAL CONDITIONS ON THE PROPOSED ALIGNMENT AND FACILITIES SITES (Continued)

Alignment Segment Existing Geologic Environment

{ g: Springs/Secpages: None observed on 4/15/93, but considering the steep sideslopes and colluvial soils present, seasonal
Station 63.7 to 65 seepages may develop.

(Continued) ¢
Geologic Hazards: High potential for accelerated erosion.

: Erosion hazards as noted. The numerous (251) stream crossings by the
alignment withinthe narrow confines of the stream canyon/valley result in yery sensilive conditions. Along the
northem part of the segment (narrow canyon area) very limited space is available to gain access for construction
equipment. Because of shallow, hard bedrock, special excavation techniques mcludmg blasting will llkely be
necessary, or the pipe will have to be constructed on piers with aerial stream crossings.

: Terrain: At Station 65 the stream canyon tums easterly and narrows. Slopes drop moderately steeply directly into the
Stations 65 to 66.3 " stream channel which is about | to 2 feet wide and incised to a depth of | to 2 feet. The alignment has been
positioned along the 4-wheel-drive trail which is no more than six to eight feet in width, with steep slopes below and
i §: above. Three small side canyons come in from the north between Stations 65 and 66. At Station 66 the alignment
Unimproved hill county. A turns southward and climbs up a steeply inclined portion of the narrow trail. Below the outside edge of the trail slopes
narrow, abandoned 4-wheel-drive  drop off steeply into one of the small drainages comprising the headwaters of Swcet Springs Creek. The drop-offs are
trail traverses along the north side  up to 25 feet high. Cuts lopes above the inside edge of the road are up to 10 to 15 fect and ncar vertical. At Station 66.5

13307

of the steep canyon sideslope a the 4-wheel-drive trail tops out at the drainage divide. The divide is about 350 feet below and west of Childer's Peak,
few to several feet above the the prominent geographic feature of the immediate area. Elevations along this segment range from about 1,680 feet
active stream channel. msl on the west to 1,720 feet msl at the top of the drainage divide.

Drainages: This segment continues along the upper reaches of Sweet Springs Creek. At Station 66.1 the alignment
pulls away from the main branch of the creek and continues upslope on the trail along one of the creek's smaller
tributaries. Along the central part of the segment well-incised, secondary canyons drain into Sweet Springs Creek from
the north at the Stations indicated above. On 4/19/93 the creek and main tributaries were flowing,

Bedrock Formations: Several outcrops of hard, fractured graywacke sandstone were observed along the creck and on
adjacent sideslopes to the east. This bedrock possibly belongs to the Franciscan complex. If so the contact between the
Franciscan complex and Great Valley sequence rocks would be located at approximately Station 65.0 to 65.5. At
Station 66. | serpentine fragments were noted in the soil indicating the presence of serpentine bedrock beneath soils at
this location. From Station 66.1 to 66.3 serpentine bedrock is exposed along the 4-wheel-drive trail cutslopes and on
the ridges above. This rock varics from blocky and hard to highly fractured to crushed and sheared.

(Continued)
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. TABLE 4.3.2-1: GEOLOGICAL CONDITIONS ON THE PROPOSED ALIGNMENT AND FACILITIES SITES (Continued)

1477

Alignment Segment Existing Geologic Environment
sits: From Station 65 to 66 soils are thin and patchy and are primarily gravelly clayey sands. At Station
Stations 65 to 66.3 66 a small fan shaped deposit of clayey soils derived from serpentinite is exposed. These soils are at least a few feet \
(Continued) deep, soft and compressible when wet and highly expansive. From this location to about Station 66.5, the soil cover is )

- very thin and patchy and consists of rocky sands to clay weathered from serpentine bedrock. Artificial fill is present \

along the outside edge of the 4-wheel-drive trail. Soil types present (SCS) are Maymen-Millsholm-Bressa complex and !
have been described previously. ‘

Springs/Seepages: At Station 66.1 an area of surface wetness was noted which included the above described
serpentine soils. The area was saturated on 4/19/93.

Geologic Hazards: Between Stations 66.1 and 66.3 there is potential for slope instability along the outside and inside
edge of the existing 4-wheel-drive trail. In the event of such failures the pipe alignment would be at risk. About a ten

foot section of this road has been removed by accelerated erosion due to upslope runoff being intercepted by the ;
sloping road surface. The described soft serpentine soils are likely subject to soil creep and present poor foundation !
conditions. .

: Geologic hazards as noted. Very difficult trenching conditions due to shallow
bedrock. From Station 66.1 to 66.3 conditions are very sensitive due to the narrowness of the 4-wheel-drive trail, )
potential instability, serpentine soils and the steep drop-off into the tributary creek. The remaining areas of segment
are moderately sensitive to sensitive due to mostly steep short drop offs into creek channel and resultant /
erosion/siltation potential. : (

(Continued)
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TABLE 4.3.2-1: GEOLOGICAL CONDITIONS ON THE PROPOSED ALIGNMENT AND FACILITIES SITES (Continued)

Alignment Segment

Existing Geologic Environment

Stations 66.3 10 67.6

Unimproved hill country.
Alignment sited along existing
4-wheel-drive trail. At about
Station 67 is one of two sites for
the surge equalization facility. It
is located iminediately east of the
align-ment. The second site is
imimed-iately to the west of the
alignment at Station 67.0. The
westerly tank site is the preferred
sitc (probably less grading
required) and the easterly site is
the alternate.

Terrain: The northern part of the segment traverses across moderate to moderately gentle sideslopes which drain to the
west. These slopes are contained within a large, gently to moderately sloping declivity located just below the drainage
divide downslope of Childer's Peak. The south, southwesterly portion of the segment is on sideslopes which steepen
beyond this declivity and which drain into the upper reaches of a creek which is tributary to Big Canyon Creek.
Elevations range from about 1,720 feet msl on the north to about 1,680 feet msl on the south southwest.

Drainages: The principal drainage is the unnamed tributary to Big Canyon Creek which is located downslope to the
west southwest from the alignment. The slopes are moderately gentle to moderately steep. The stream channel is
narrow and there are steep slopes immediately above the channel on both sides. The slopes flatten somewhat in the
upslope direction on to the east, northeast as the alignment is approached. Small side tributaries enter the channcl

from both sides of the stream canyon.

ions: The entire segment is underlain by serpentine associated with the Franciscan complex. The
Childer's Peak fault, located a short distance to the northeast is the geologic contact between a serpentine/Franciscan
complex rocks and the Great Valley sequence rocks which lie along the northeastern side of this fault. The fault is not

considered active.

Surficial Deposits: Thin and patchy soils up to few feet in thickness are present. They consist of serpentinite rock
fragments intermixed with smaller amounts of sandy material with clays at the base of thicker soils. Some fragments
of volcanic rock intermixed with serpentinite. These fragments are derived from upslope beyond the boundaries of the
serpentine body. Soil types present (SCS) consist predominantly of Mayem-Etsel-Snook complex which consist of
shallow, well drained gravelly loams with large rock fragments and rock outcrops. They have severe erosion hazard.

sepiages: At Station 67.1 a small seepage was noted across the alignment (4-whceel-drive trail). Seepage
was active on 4/19/93, '

: If deeper serpentine soils are present, weak, clayey foundation materials may be encountered \/
beneath the surge equalization facility sites.

: Possibly weak soils as noted. Locally shallow bedrock will likely result in
difficult trenching conditions. This segment is not particularly sensitive. Tank sites require foundation investigation A
(geotechuical investigation).

(Continued)
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TABLE 4.3.2-1: GEOLOGICAL CONDITIONS ON THE PROPOSED ALIGNMENT AND FACILITIES SITES (Continucd)

Alignment Segment Existing Geologic Environment
Terrain: The entire segment traverses along the east, northeast base of the moderately well-dissected canyon sidc
Stations 67.6 to 72.5 walls tributary to Putah Creek whose slopes range from steep to moderate. The west southwest canyon sidewalls are

Unimproved hill country with
alignment located along existing
4-whecl-drive trail.

. potential for stream degradation in this interval.

formed by a lower, less dissccted linear ridgeline. Elevations along the alignment range from about 1,780 feet msl
along the north end of the segment to 1,550 feet msl at the south end.

Drainages: The principal drainage is an unnamed tributary to Big Canyon Creek. There are numerous secondary
drainages entering the stream canyon particularly from the east-northeast side. At the north end of the segment the
stream is well-incised into a narrow stream canyon. As the southern end of the segment is approached this canyon
slowly widcns into a narrow stream valley through which the channel meanders, and into which it has incised.
Channel width varics from | to 2 feet to up to 8 feet along the segment and has incised between | and 3 feet into
strcam deposits. Along this segment the alignment crosses the creek channel on the order of ten times.

Between Station 68.0 and 69.1 the alignment pulls away from the stream along the 4-wheel-drive trail reducing the

lons: Rock consists of fractured , massive graywacke sandstone and interbedded shales. These rocks

probably belong to the Great Valley sequence.

Surficial Deposits: Surficial deposits consist of clayey soils developed on the shale and sandstone bedrock. On more \
steeply sloping areas they exhibit soil creep and local potential for slope failure. The soils appear to be at least
moderately expansive. Artificial fill is likely present along the outside edge of the jeep trail.

Soil types present (SCS) consist of Millsholm-Bressa loams which vary from loams to rocky loams. They are shallow,
well drained with clay loam in the subsoil. The erosion hazard is severe. These soils develop over sandstone and shalc

bedrock.

Springs/Seepages: Active spring and seepages were nol observed.
ﬁgglggig_ljawglé: The soils and weathered bedrock present on the slopes within. this segment are locally undergoing L )

soil creep and have the potential for accelerated erosion. There is also the potential for localized slope failures. No
active landslides were noted crossing the alignment.

(Conlinucd)




TABLE 4.3.2-1: GEOLOGICAL CONDITIONS ON THE PROPOSED ALIGNMENT AND FACILITIES SITES (Continued)

Alignment Segment Existing Geologic Environment
: Henneke-Montara-Rock outcrop complex, Millsholm-Bressa-Hopland association, and Xerofluvents-Riverwash
“Stations 72.5 1o 77 complex. The first of these soils is present over the serpentine bedrock and is shallow, well-drained consisting of
(Continued) , gravelly loam and clay loam which has a severe erosion hazard. The second of the soils has developed over the Great o

Valley sequence rocks and is shallow, well-drained loam with a clayey loam subsoil. The hazard of erosion is severe.
A third of these soils has developed along the channel and nearby floodplain of Big Canyon Creek and consist of very
gravelly sandy loam with underlying very gravelly loamy coarse sand and very gravelly coarse sand. There is
generally no hazard of erosion except along stream for there is streambank erosion during high intensity storms.
Intermixed with the soils are numerous sub-rounded to sub-angular hard cobbles.

Springs/Secepages: None observed.

Geologic Hazards: Due to the locally steep to very steep gradients of the 4-wheel-drive trail as well as the short
alternate segment, there is a high potential for accelerated erosion. Between about Station 74.8 and 75.3 on the prime
alignment the 4-whcel-drive trail crosses very steep sideslopes. An extensive cutslope failure has developed along this
interval. This failure plus the steep slopes below make this interval very hazardous in its present condition. More
localized areas of deep clayey serpentine soils are present. They will be weak and expansive.

Important Conditions and Cominents: Geologic hazards as noted. Due to massive serpentine bedrock along the

portions of the segment, expect very difficult excavation conditions. Smaller areas of deeper serpentine clay soils K ‘
where present will result in poor foundation conditions and the possibility of unstable trench sidewalls. The short
segment of altcrnate alignment is preferable. Both stream crossings present potential for erosion/siltation. Big Canyon
Creek Crossing is very sensitive due to the large size of the stream and the under-stream crossing proposed.

8ev

(Continued)




Response to request for revnew

Dated: June 13, 1994

TO THE LAKE COUNTY SANITATION DISTRICT
ATTN: MARK DELLINGER

225 N. FORBES ST

LAKEPORT, CA 95453

In regard to the Draft Environmental Impact Report on the Southeast Regional Wastewater
Treatment Plant Facilities Improvements Project and Geysers Effluent Pipeline Project, I should
like to make the following comments.

The plan proposes to draw up to two inches of water from Clear Lake on an annual basis. Yet the
Draft EIR does not address any cumulative effect on the water quality and quantity of the lake over
time. Clear Lake is an extremely marginal lake that requires all the water it can store during the
wet season in order to combat drawdowns and evaporation during the remaining months. Clear
Lake is a vital resource for Lake County. Any adverse impact on the lake will be a detriment to the
county as a whole as well as to rimlanders and the county’s resort and recreation industry.

Furthermore, this project will also include an attempt to amend the Solano Agreement that
governs the present operation of Clear Lake. Even though the proposal is to amend only one stage
limitation curve, the impacts of such an amendment should be addressed and they are not.

The operation of Clear Lake under the Solano Agreement was won after an expensive and lengthy
court battle. It sought to maintain a fair balance between the interests of all parties. Any alteration
of the operation of Clear Lake is a matter of vital importance. The entire proposal to amend the
Solano Agreement and its impacts on Clear Lake must be addressed in this draft EIR.

Thank you.

%w K/ a;f/,/%
Bonny J. j ett “

13806 CHff Drive

Lower Lake, Ca 95457

Lake Co. Planning Dept.

JUL 14 1994

RECEIVED






RECEIVED A
To Thoes it should Concern: Clearlake CA..

JUI 14 1994 July 12, 1994

LAKE counTy
PLANNING commisg,

I have been so ingrossed in other matters of importance to Clearlake,
that the matter of "THE PIYELINE" eluded me! I do intend to attend

the second and perhaps mot the final hearing Thurs: July 14th. at

9: A. M. of the rlanning COmmiséion in the courthaouse in Lakeporte.

I urge thoes who can attend do it. Listen , say your peice and take
part in this. Let the commission know where you stand on this...Fax
your comments to them prior to the hearing if possible. Lets not allow
another mistake in vake County History!

? Why cant the wastewater/effluent if so pure/so safe after treatment
be added to our uake? After all, we kmow worse things go into the Lake!
? Whay cant the effluent be aprayed over the dry hills td the morth
thus eliminating fire hazzards?

? How can you use any of the Lake water for the Geyser use when we

do not own the water? Yolo owns it, remember? -

? Why should we, the citizens of Lake County pay the 10 to 15 % of
the costs for maintenance of the pipeline feeding the Geothermal wells,
when we receive no benifit from it?

?°%hy do the little people allways have to help finance such boondoggling
ventures that make some richer and the taxpayers poorer:

? Why should we of Lake County support this venture in order to provide
Jobs for 100, while ruining 26 miles of our scenic Lake County?

I cannot see pumps placed anyvhere along the proposed route, how large
would they be, -HOW NOISY ARE THEI? Ve are trying to work for the beauti-
fication of the Lake and the surrounding areas, as we grapple with the
algae problem! That is enough to contend with! We do not need a 26 aile
ditch dug to bury the pipeline, or an exposed 24 inch pipeline where it
cannot be buried! The destruction of woodland and chaparral vegetationm
would cause errosion in areas that sutain wildlife and the areas could
coze down in massive slides when and i8 we get heavy rainfalls: I
cannot understand why the »eople who built the Geysers could not forsee

the declinme in staam levels, being ©x¢eXrt in thier feild they shquld

Bave! Whats in it for uwake County+ We should see an increase in capaci¥
levels in our ~.E. Regional wastewater Treatment Facillity. And we get
to pay for the maitemance of the pipeline. Hidden Valley could tap into



it, middletown also will . Terrifici we will become known for having the
longest , largest sewer line in Californta. I do not like the term
"short term'" used ininforming us that the pipeline will impact the

9 quality of the creeks of the area and thier tributaries. And the

steam was supposed to last forever? At a cost of 39 milliom dollars

the pipeline is the countys single largest project ever: Wow! all

that State and Federal money in grants Jjust cannot be ignored, we

10 allways have to spend grant money whether we need it or not! And we

do not need this! Heminds me of another great pipeline that was supposed
to benefit all of the U.S. of A« by lowering oil and o0il products costs!

Tuw nuch SULFOR in it , cant be used, sell it ti Japan! Think about it}

Mignon rerry
rUB 1761
uovier Lake va.
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l STATE OF CALIFORNIA PETE WILSON, Governor

| GOVERNOR'S OFFICE OF PLANNING AND RESEARCH

1400 TENTH STREET
SACRAMENTO, CA 95814

July 11, 1994

MARK DELLINGER

LAKE COUNTY PLANNING DEPT.
255 NORTH FORBESWW STREET
LAKEPORT, CA 95453

Subject: SOUTHRAST REGIONAL WASTEWATER TREATMENT FACILITY SCH #: 86021101
Dear MARK DELLINGER:

The State Clearinghouse has submitted the above named draft Environmental Impact
Report (EIR) to selected state agencies for review. The review period is now closed
and the comments from the responding agency(ies) is(are) enclosed. On the enclosed
Notice of Completion form you will note that the Clearinghouse has checked the
agencies that have commented. Please review the Notice of Completion to ensure that
your comment package is complete. If the comment package is not in order, please
notify the State Clearinghouse immediately. Remember to refer to the project’s
eight-digit State Clearinghouse number so that we may respond promptly.

Please note that Section 21104 of the California Public Resources Code required

that: ' :
"a responsible agency or other public agency shall only make substantive
comments regarding those activities involved in a project which are within
an area of expertise of the agency or which are required to be carried out
or approved by the agency."

Commenting agencies are also required by this section to support their comments with
specific documentation.

These comments are forwarded for your use in preparing your final EIR. Should you
need more information or clarification, we recommend that you contact the commenting
agency(ies).

This letter acknowledges that you have complied with the State Clearinghouse review
requirements for draft environmental documents, pursuant to the California
Environmental Quality Act. Please contact at (916) 445-0613 if you have any
questions regarding the environmental review process.

Sincerely,

M

£
Michaél Chiria€ti, Jp. ™
Chief, State Clearinghouse

Enclosures
cc: Resources Agency
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United States Department of the Interior

FISH AND WYLDLIFE SERVICE
Ecological Services
Sacraramto Field Office
2800 Coltage Way, Roam E-1803
Sucramento, Callfornia 95325-1846
In Reply Refer To:
PPN 1371 July 20, 1994

Mark Dellinger

lake County Sanitation Distriet
255 North Forbes Strest
lakeport, California 95453

Rich Estabrook

U.S. Bursau of land Management
2550 North Stata Street

Ukiah, California 93482

Subject: Lake County Sanitaticn District, Southeast Regicnal
Wastewater Treatment Plant Facilities Improvemencs Project
and Ceysers Project Draft Envirommental laspact
Report/Statement, Cicty of Clearlake, Lake County,
California.

Dear Sirs:

The U.S. Fish and Wildlife Service (Service) has reviewed the Draft
Environmsncal Impact Report/Statement (DEIR/S) for the Southsast Ragional
Vastevater Treatment Plant Facllitles Improvements Project and Geyaers Project
in Lake County. Ths following comments are providsd to assist in your
preparation of the Final Environmental Ispact Repor:/Statement and axre not
intended to take the place of any formel comments which may be required at a
later date under the auspices of the Fish and Wildlife Coordination Act.

Project Desoription

The lake County Sanitatiom District (LCSD) proposes to improve sxisting plant
capacity and wastewater treatment facilities at the Southeaast Reglonal
Wastevater Treatment Plant and tranaport treated effluent in a 26-mile
pipeline to the Geysers for power generation. Inadequate storage and disposal
facllities for existing sffluent have resulted in smsrgency discharges inco
Burns Valley Creek and ultimataly into Clear lake, resulting in a Cesse and
Desiat Order issued by the Central Valley Regional Water Quality ContTol

Board.

Specific Comments

The DEIR/S states that the amount of nppfoprin:ad watsr sent to the Geyssrs
represents & small fraction of the available water supply within Clear Lake
(approximatsly 0.6% under dry conditions). Although the total amount of water

o ——— e
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may be small, resolution of LCSD’s wascswater problems may facilitats
residential growth in the area. Therefors, ws recommend that the DEIR/S
consider both the loss of Clear Lake water to the Geysers and incrsased
diversions dua to rasidential growth facilitated by this project.

Any diversion should comply with the California Department of Fish and Game's
(CDFG) scraening criteria to ninimize impingement and entralmment of aquatic
11fe (Contact: Rick Macsdo, CDFG). Ths CDFG typically recommends scresns with
mesh sizes less than 0.25 inchas and screen approach velocities less than 0.32
fest/second. In addition, a monitoring and cleaning program needs to be
developed that paintains the sffsctivensss of cthe scrsen. The Intake
structure should be located away from any nearshors areas or in-water
structures vhich are areas of high fish use.

The DEIR/S notss that the pipelins and related features (e.g., roads) will
cross sxeas with high erosion potential due to steep terrain and unstable
soils. Although mitigation measures such as jute natting and hydrosseding
will undoubtedly reduce ths risk of erosion, the applicant should commit to
long-ternm remediation of any erosion problems should mitigation measurss faill.
This commitment requires long-term monitoring to identify problams. Also,
replanting and/or mulching should occur in all sicuations where soils are
disturbed and any replantings should use locally, native materials. Plantings
that ocour in the dry season should be irrigated.

Based on conversacions with Lake County Sanitation persomnnel, we understand
that exposad pipelines would ba placed in geologically and biologically
sensitive aress on tranchioms, elevated 1-2 feet above ground. Changes in
this proposal that involve the placemsnt of pipeline directly on the land
surface may interrupt movamsnts of wildlife including western pond turtles and
should bs avoided.

The DEIR/S does mot quancify the loss of habitat associated with project
construction activicies. The final anvironmental document should fnclude a
table that displays acreage of habitat loss for each alternative. This would
help in {dentifying the alternative, particularly for pipeline routes, that
.best uinimizes the impacts to sensitive habitats. Unavoidable, temporary and
psxmarent lioges of wetlasd, aguatic, riparisn, asrpentine, and
woodland/savenna habitats should be suitably coapensated. To our knovledge,’

w0 compensatory mitigation for loss of senaitive habitats has been propoaed by
tha preject proponant.

To assist in your monitoring efforts for the California red-leggad frog, we
enclose the following survey protocol. The results of these surveys should be
published in tha final EIR/S. Survey results should also be providsd to our .
offica. Should these survsys determine that the frog may be affected by the
proposed project and irrespective of vhather the California red.legged frog is
1listsd as either endangersd or threatensd (Mitigation 5.2.3.13), the project
proponent should develop a plan that mitigates for the project’s direct,
indirect, and unavoidable {mpacts to this -p-ciu and compensatas for project-
related lou of hadbictac.
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At this tisa, ws do not have emough information to cencluds that the
nitigation measures for seusitive plants would reduce impacts to insignificant
levels (Impact 5.2.3.10)." Salvaging and transplanting of sensitive species
and thelr sesd banks are sxpsrimental technologies. The specifics of the

7 micigacion plans including the location and long-term protection of
transplancted species have not basn fully developed. Therefore, if any
unavoidable impacta to listed, candidate, or proposed plant specles are
identified, we recommend that the project proponent contact our Botanical
Group (Contact: Jan Knight) for technical assistsnce ia developing and

{opleuwsnring appropriate mitigation.

In ths svenc of project termination, the DEIR/S (Fage 2-125) notes that
pipelines would be abandoned in place and plugged or- sealed. We recoamsnd

8| thaz tha project:nroponents be required 5o removs &iy .expesed pipeiiue
segaents, particularly pipes spanning watercourses, This commitment should be
explicitly stated in the final EIR/S.

The DEIR/5 notes that cthes proposed wastewater disposal altarnative would allow
continued geothermal energy production in the southeast Geysers at highsr
production lavels than would occur otherwiss. The DEIR/S concludes that these
increases in steam production would not substantially effect emissions from
geothernal davslopment (Impact $.3.5.3). However, no information is provided
as to the lsvels of existing sulfur smissions or the anticipated levels {f the
9 proposed project is implementsed. This information i{g important because the

Geysers are possibly cthe largest anthropogenic sourca of atmospheric sulfur in
Californfia (Suter, 1578) and sulfur dioxide has been shown to be a
phytotoxicant. Research by Thompson et al. (1977) found that tress near the
Geysars pocver plants exhibited raduced cover and diversity of lichens vhen
cooppared to tress further awvay. The final environmental document should
eddress potential biological impacts resulting from increased powsr production
end rescoumend appropriste mitigation msasurss.

Thank you for considering our comments in the development of your final BIR/S.
If you have any questions regarding these cozmsnts, pleaze contact Darren Fong
at (9186) 978-5408 (Ext. 348) rsgarding wetland issues or Batty Warne at (916)

978- 4866 ro;n‘dtng sensitive plant issues.

: Sinceraly, . ,
Joel A. Medlin
Fiald Supervisor

cc: Reg. Dir., (ARD-ES), FWS, Portland, OR
CDFG, Ragion I1I, Yountville, CA
CDFG (R. Macedo), POB 1338, Codb, CA 55426

Enclomurs
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SURVEYING PROTOCOL FOR THE CALIFORNIA RED-LEGGED FROG
U.8. FISH AND WILOLIFE SERVICE
MARCH 1994

To detarmine presence or absence of red-legged frogs or
establish population sizes, surveys should be conductad at
night. The first balf of the night is the best time period

to survay.

A poverful light should be used to detect eye shine. To

accurately ldentify red-legged frogs, the surveyor must be

close enough to ses the dorsolateral folds that distinguish

red-legged frogs from bullfrogs.

The optimum tine of the year to survey is March through the

end of April. Surveys can be continued through September it

necessary.

be positivaly jdentified only bY to&th patterns

and requires considerable expertise. Tnis technigue is not

recommended.
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July 26, 1994
Bureau of Land Management

Attention: Richard Estabrook
2550 North State Street

_ Ukiah, CA 95482

Dear Mr. Estabrook:

This letter is in response to the draft Environmental Impact Statement/Environmental Impact
Report for the Southeast Regional Wastewater Treatment Plant Facilities Improvement
Project and Geysers Effluent Pipeline Project. The National Park Service has the
following comments about the discussion of cultural resources.

GENERAL COMMENTS

We believe the sections on cultural resources could be more specific. We recommend that
they specify what resources are present and what the potential effect of the project might be
on these resources. For example, consideration might be given to the following factors:
general locations for the known sites including graphic displays on maps, the estimated site
dimensions, the potential effect of related construction activities on the known sites, and
individual site integrity.

SPECIFIC COMMENTS

We recommend the data displayed in Table 4.8.1-1: TABLE OF PREHISTORIC AND
HISTORIC ARCHAEOLOGIC SITES in Volume 1, page 4-154 be more completely
addressed. Further consideration of Site CA-LAK-510 might evaluate the entry "recently
excavated.® What does this mean? By whom? Why? Similarly, the reference to "human
burials” at the same site could be explained. Are the burials currently exposed? Have they
been disturbed? Do they need immediate attention? Also, the entries "round alignments, "
“displaced materials,” and "midden-like material® respectively describing Sites CA-LAK-269,
CA-LAK-1787, and CA-LAK-1792 could be explained in more detail.

| We recommend further analysis of the Ethnographic Sites and Historic Sites sections in

Volume 1, pages 4-153 to 4-155. The following questions might be posed: What are the
"eight ethnographic village locations?® How do they stand to be affected by the proposed



pipeline? Can these village locations be confirmed and 1o what contemporary groups can
they be affiliated? Similarly, what does it mean to say that two historic village sites are
"Native American®? Can the latter villages be more accurately identified?

We also recommend greater analysis of the cultural resources and design alternatives in

Volume 1 pages 4-156 to 4-157. If it has been decided that a discussion is warranted here, it

should include information sufficient to compare and contrast each alternative’s potential to

affect significant cultural resources (i.e., listed, eligible, or poteatially eligible National
Register sites).

We recommend reassessment and rewriting of sections in Chapters S and 6 regarding cultural
resources. The Chapter 5.2.6 entries (Impact Significance Criteria) should be related more
rigorously to the California Environmental Quality Act (CEQA) and the National Historic
Preservation Act (NHPA). We do not believe that the Native American Graves Protection
and Repatnation Act (NAGPRA) mentioned in this section is pertinent to the production of
this draft EIS.

We believe that the subsequent Chapter § and 6 entries, which address some aspect of
cultural resources, should to be more specific to offer utility for planning purposes to the
decision makers. In particular, the questions at hand for Chapters § and 6, i.c.,
environmental consequences and mitigation measures, could be more completely addressed.

Unlike our concerns about Chapters 4, 5, and 6, we believe that the cumulative impact
discussion (Chapter 7.4.4.6) is brief but adequate.

Please contact Thomas L. Burge at (415) 744-3916 if you have any questions about thae

comments.
tanley T. nght
Iakc County Planning Departnent
. 255 N. Forbes St., Room 329
Lakeport, CA 95453
Lake County Sanitation Department
230A Main St.
Lakeport, CA 95453

Thomas L. Burge, WRO, National Register Program




Mark Winsor

ESA

301 Brannon Street
Suite 200 ,
San Francisco, California 94107-1811

Dear Mr. Winsor

Oon July 12, 1994 Gregg Mangan, Wildlife Biologist, Rich Estabrook,
Petroleum Engineer, Dan Brown, District Soil Scientist inspected a
proposed road and geothermal pipeline to be constructed on BLM land
at T. 10 N., R. 8 W., of section 1, see attached Whispering Pines
topo map and attachment 1. About one half mile of road is proposed
to be constructed on BLM using heavy equipment e.g. dozer and
trucks. The road width will be about 10-20 feet wide at various
areas and about 170 feet wide at the stream-crossing. One concrete
- bridge with a culvert will be installed to cross the one
intermittent unnamed stream. This intermittent stream runs water
during winter months delivering flows into Bear Canyon Creek,
hence, Putah Creek, hence Lake Berressa. Soils located at this site
are located on steep slopes and are highly erosive.

I recommend the following protective prescriptions to reduce
possible soil erosion sedimentation impacts to riparian and water
quality values aiding in the protection of downstream fisheries

riparian and aquatic ecosystems.
The following prescriptions pertain to BLM administered land.

1. Construction, seeding and fertilizer shall be completed by
October to protect disturbed soils, reduce rainfall impacts
and possible sediment load dispersal into the unnamed stream.

2. Within the 150 feet stream buffer, straight line measurement,
of the un-named stream, use an excavator (back-hoe) to extract
road soils/materials and haul material to disposal site, not

on BLM land. Cut banks within the 150 foot buffer shall be

hydromulched using rates A and B below. There should be no
£fill material down-slope from the new road within 150 feet of
the stream buffer. See attachment no. 1 for 150 foot
straight measurement example.

A. Seed Rate: 50 lbs./acre of California certified
vymnmera ryegrass

B. Fertilizer: 400 1lbs./acre of 12-16-16

C. ﬁice Mulch: 1,000 1lbs./acre applied evenly over
£ill slopes (Noxious weed-free rice straw)

Note: Estimated surface disturbance activities on Biu,
excluding the road surface is about 1/2 of an acre.

1l




3. Fill slopes out of the 150 foot buffer shall be seeded,
fertilized and mulched to achieve a 75 percent vegetative
cover. Use mulch rate C above.

4. Water shall not be taken from the un-named stream for
construction purposes.

5. Fuel materials shall not be stored within the 150 foot stream
buffer.

6. Any hazardous spill(s) of fuels, chemicals or unknown fluids
shall be immediately reported to the appropriate state, county
and federal hazardous materials specialist. In case of a
hazardous spill on BLM land, contact Dave Fatch, Hazardous
Materials Specialist, at (707) 468-4053 or Renee Snyder, Clear
Lake Area Manager, at (707)-468-4070 , BLM office in Ukiah.

7. All trash, cans, debris shall be disposed of in an authorized
refuge site.

8. BLM shall have a project coordinator occasionally visit the
work site when work is performed on BLM land. .

9. A BLM employee below shall be notified before work on BLM land
commences.
Renee Snyder (707) 468-4070
Greg Managan (707) 468-4078
Rich Estabrook (707) 468-4052 or
Dan Brown (707) 468-4049

10. BIM shall monitor protective vegetative prescriptions
approximately 1 year after project completion.

11. In the event of any road or construction failure on BLM land,
corrective measures shall be taken.

cc: Mr. Mark Dellinger, Lake County Special Districts




UNITED STATES DEPARTMENT OF THE INTERIOR

BUREAU OF LAND MANAGEMENT
CLEAR LAKE RESOURCE AREA
2550 N. 8tate Street

Ukiah, California 95482-3023
IN REPLY REFER TO:

July 18, 1994

Memorandum

To: Dan Bfown

. From: Gregg Mangan *ﬂwyz”

Subject: Proposed Road and Culvert for Geysers Effluent Pipeline

I talked with Rick Macedo, Fisheries Biologist with CDFG about the
proposed road/culvert and what he knew about the local fisheries
situation.

The proposed culvert crossing is located approximately 0.9 miles up
from Bear Canyon Creek on an unnamed tributary. Rick said that
rainbow trout and a non-anadramous strain of steelhead have been
found in Bear Canyon Creek. The northwestern pond turtle (federal
candidate-2 species), California red-legged frog (federally
proposed as endangered), and the foothill yellow-legged frog
(federal candidate-2 species) could also be found in Bear Canyon
Creek. To his knowledge none of these species have been confirmed
in the unnamed tributary.

I explained to Rick that we had noticed what appeared to be
barriers to fish passage when we stopped at the location near the
Bear Canyon plant where we walked through the existing culvert
under the roadway. I told him that the location of the proposed
culvert crossing had a steep gradient with steep side slopes and
had no riparian vegetation to speak of. From my description of the
project area and Rick's professional opinion, we both agreed that
the project site would not support a fishery.

The concern to the above-listed species therefore would arise from
sedimentation resultant from the construction of the culvert
crossing. Stipulations should be listed which will minimize the
amount of sedimentation. This could include the use of an
excavator within 150' of either side of the culvert crossing and
then removal of this cut material off-site.
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Jﬂﬂu~ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
y 1 REGION IX
@3 75 Hawthorne Street

J San Francisco, CA 94105

Rich Estabrook

US Bureau of Land Management
2550 North State Street
Ukiah, CA. 95482

Dear Mr. Estabrook:

The Environmental Protection Agency (EPA) has reviewed the
Draft Environmental Impact Statement (DEIS) for the project
entitled Southeast Regional Wastewvater Treatment Plant (SERWWTP)
Facilities Improvement Project and Geysers Effluent Pipeline
Project, Lake County, California. Our review is pursuant to the
National Environmental Policy Act (NEPA), Council on .
Environmental Quality (CEQ) requlations (40 CFR Parts 1500-1508),
and Section 309 of the Clean Air Act.

The Lake County Sanitation District is under a 1991 Central
Valley Regional Water Quality Control Board Cease and Desist
order, with associated building moratorium, until adequate
wastewater treatment capacity is provided. A previously prepared .
Facilities Plan Environmental Impact Report (EIR) evaluated
SERWWTP facility improvements and 12 options for the disposal of
treated effluent. At that time, the preferred effluent disposal
alternative was discharge to Cache Creek. Subsequent
environmental review and public comment has resulted in a shift
to effluent injection in the Southeast Geysers Geothermal Field
as the preferred effluent disposal alternative.

The present DEIS/EIR focuses on three project components: a
26 mile Geysers effluent pipeline, Geysers effluent injection,
and SERWWTP facility improvements. Alternatives include no
action, alternative SERWWTP facility designs, and alternative
routes for pipeline segments. Thée proposed action includes an
average annual flow of 7.8 million gallons per day (mgd) of
treated effluent and make-up water diverted from Clear Lake to
the Southeast Geysers Geothermal Field. The effluent would be
distributed to 16 injection wells owned and operated by Unocal, -
Calpine, and the Northern California Power Agency (NCPA). These
wells are located on private lands and a federal leasehold
managed by the US Bureau of Land Management (BLM). BLM approval
will be required for proposed construction and well injection on
the federal leasehold. ‘

. EPA commends the projact proponents for their effort to
reuse treated effluent. Pollution prevention and reuse of
1 wastewater are EPA priorities. However, we urge maximum
reduction of the infiltration and inflow (I/I) problem and
implementation of maximum water conservation techniques (e.g.,
retrofit program) prior to consideration of effluent disposal
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alternatives. Reduction of the amount of treated effluent should
1 be the primary focus before reuse and disposal is considered.

The Final EIS (FEIS) should describe in detail the efforts which
are being made in the I/I reduction and water conservation areas.

We support the envirommentally preferred alternative (page
1-78) which will eliminate the need for placing a substantial
amount of f£fill in an intermittent creek. Purthermore, given the
2 38 or more stream crossings, Clear Lake intake and associated

pipeline impacts, and potentially significant cumulative impacts
to Sweet Springs Creek and a Bear Canyon Creek tributary, it is
our belief that an individual Section 404 permit from the US
Corps of Engineers may be regquired.

The FBIS should demonstrate compliance with the zgdg:gl

zill_n;;g;iglg (40 CFR 230), promulgated pursuant to Section
404 (b) (1) of the Clean Water Act (CWA). The proposed action must
meet all of the following criteria: there is no practicable
alternative to the proposed discharge which would have less

3| adverse impact on the aquatic ecosystem; the proposed action does
not violate State water quality standards, toxic effluent
standards, or jeopardize the continued existence of federally
listed species or their critical habitat; the proposed action
will not cause or contribute to significant degradation of waters
of the United States, including wetlands and fish and wildlife
habitat; and all appropriate and practicable steps are taken to
minimize adverse impacts on the aquatic ecosystem.

EPA has concerns regarding potential impacts to water
quality, water supply, wetlands, riparian habitat, and fish and
wildlife. Furthermore, there is insufficient information on
water conservation, potential impacts to Clear Lake, water
4| supply, and compliance with Clean Water Act Section 404 (b) (1)
requirements. Based upon our review of the DEIS, we have
classified this document as category EC-2, Environmental Concerns
- Insufficient Information (see attached "Summary of the EPA
Rating System"). Detailed comments are enclosed.

We appreciate the opportunity to review this DEIS. Please
send two copies of the FEIS to this office at the same time it is
officially filed with our Washington D.C. Office. If you have
any questions, please call me at (415) 744-1574, or Laura Pujii,
of my staff, at (415) 744-1579.

Sincerely,

e Y~
David J. Farrel, Chief

Environmental Review Section
Office of Federal Activities

Enclosure: Detailed Comments, 3 pages
EPA Rating System, 1 page.
E.O. Environmental Justice, 2 pages
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94-191
MI001878
Filename: WWTPGEYS.DEI

cc: Mark Dellinger, Lake County Sanitation District
Wayne White, USFWS, Sacramento
Linda campion, CDOGGR, Sacramento
Central Valley RWQCB
CDFG, Yountville
Lake County AQMD
Northern Sonoma County APCD
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Water Quality

We commend the project proponents for the proposed erosion
control mitigation measures. However, we remain concerned with
the significant short-term accelerated erosion in some areas and
the short-term water quality impacts to Clear Lake, Sweet Springs
Creek, and an unnamed tributary of Bear Creek (pg.7-1l). We
recommend the use of silt curtains and technigues which minimize
turbidity during installation of the buried Clear Lake intake and
5| pipeline. In addition, sediment testing for potential
contaminants and biological surveys for fishery habitat should be
conducted prior to excavation. Emergency response plans for the
project should include a clean-up plan to mitigate wash-out
impacts and to provide instructions on sediment and mud removal,
stabilization of creek beds, and habitat restoration.

EPA has delegated regulation of geothermal activities to the
California Department of 0il and Gas Resources (CDOGGR). We
recommend BLM and project proponents coordinate with Linda
Campion or Mary Lou Habble, 916-324-1268 of CDOGGR.

Water Supply

The proposed project would utilize up to 6,994 acre-feet of
water per year from Clear lLake. This water would be purchased
from the Yolo County Flooed Control and Water Conservation
6| pistrict (YCFCWCD). The FEIS should describe in detail current
and future wvater supply demands, current and future water
allocation from Clear Lake, the status of negotiations with
YCFCWCD, and the likelihood for water use conflicts (e.g.,
drinking water vs make-up water) resulting from direct, indirect,
and cumulative impacts and induced growth. s

Air Qualjty comments

Federal agencies are required by the Clean Air Act to assure
that actions conform to an approved air quality implementation
‘Plan. BLM may need to demonstrate compliance with conformity
requirements of the Clean Air Act [Section 176(c)). General
7 Conformity Regqulations can be found in 40 CFR Parts 51 and 93 (58
Federal Register, page 63214, Novembar 30, 1993). These _
regulations should be examined for applicability to the proposed
action. We recommend that project proponents work with the Lake
County Air Quality Management District and Northern Sonoma County
Air Pollution Control District to ensure the project conforms to
air quality planning activities. In addition, the FEIS should
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evaluate potential cumulative impacts to air quality which may
result from induced growth and expanded activity within the

Geysers Geothermal Pield.

general Comments

1. The PEIS should provide more detail regarding previously
evaluated SERWWTP improvement and effluent disposal alternatives.
Even though the previous Pacility Plan EIR may be incorporated by
reference, the FEIS should provide a summary of critical issues,
results, assumptions and decisions complete enough to stand alone
without depending upon continued referencing of the other
document. We strongly recommend the FEIS include a detailed
sumnary of the envirommental consequences of previously evaluated
effluent treatment alternatives and the rationale for the
elimination of these alternatives from consideration.

2. We approve of the many mitigation measures which are
proposed. We urge adoption of these measures and the
recommended, but not required, mitigation measures. Recommended
mitigation measures which we believe may be of potential benefit
are those recommended for fish and wildlife, sensitive plant
species, and sludge disposal. To address public concerns, viral
and bacterial contamination evaluation prior to atmospheric
release of gases may be of benefit during the initial stages of

- the project.

3. As stated in the DEIS, studies have demonstrated a clear
correlation between increased injection and gas production within
the Geysers Geothermal Pield with an increase in local
microseismicity. However, induced seismicity is still not well
understood. We urge BLM and the project proponents to make a
commitment in the Record of Decision to develop and implement a
plan for additional seismic monitoring in the Southeast Geysers
and for increased outreach and information dissemination to the

concerned public.

4. The DEIS states that Clear Lake could be drawn down by
approximately 2 inches. Although this change in surface water
elevation may not appear significant, it could have impacts on
associated riparian habitat, wetlands, and shoreline wet meadows.
The FEIS should evaluate potential impacts of the proposed change
in surface water elevation on the above associated natural

resources.

5. Although the Californga red-legged frog is not yet listed as
a Pederally endangered species, we urge preparation of a
preliminary mitigation program prior to ground moving activities.
Having such a plan on hand will prevent unnecessary delays if the
species is listed during construction.

2
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6. A recommended mitigation measure for odorous emissions, if
anaerobic conditions develop, is to add sufficient chlorine to
13 the effluent to reduce these odor problems. If a chlorine

effluent additive is considered, the FEIS should evaluate the
potential risk to fish and wildlife in the event of a pipeline
leak, break, or blow-out.

7. The DEIS states that the proposed pipeline and associated
facilities would have permanent strong visual contrast to the
14 surrounding background. Mitigation measures that are described

are only recommended versus required. Given the scenic role of
this area, we urge adoption of these recommended visual
mitigation measures.

8. Current project design includes a numbar of pumps which
would not be enclosed (e.g., SERWWTP pumps). These pumps have
15| the potential to significantly increase noise levels. We urge
the project proponents to adopt the mitigation measures which
recommend enclosure of these pumps.

9. Thirty-eight or more stream crossings are proposed along the
pipeline alignment. In winter, flows in some of these streanm
channels (e.g., Big Canyon Creek) may be substantial. The FEIS
16| should provide a more detailed description of winter flood flows
and the risk to the buried or elevated pipeline. Describe how
the risk will be prevented or reduced and the safety and spill
contingency plans which will be implemented.

10. In keeping with Executive Order 12898, Federal Actions to
Address Environmental Justice in NMinority Populations and Low-
Income Populations (EO 12898), the FEIS should describe the
measures taken by the BLM and project proponents to: 1) fully
analyze the environmental effects of the proposed Federal action .
17 on minority communities and low-income populations, and 2)
present opportunities for affected communities to provide input
"into the NEPA process. The intent and requirements of EO 12898
are clearly illustrated in the President’s February 11, 1994
Memorandum for the Heads of all Departments and Agencies,
attached.

11. Table 4.4.4-4, page 4-92. For comparison, we recommend a
18| third column be included which provides the minimum water
quality/effluent quality standards.

12. Page 9-6. Add the Clean Air Act Section 176 on Conformity as
19 a possible requirement.
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MDAWMNWWMMMWMMnMW.
The revicw may have disclosed opporamiries for application of mitigation mensnres that conld be accompiahed with Do
more than minor changes 10 the proposal.

EC-Environmental Concemns

The EPA revicw has demified envirommenta) impacss that should be avoided in order to fully protect the envirammem
Corrextive axmsures msy require changes to the prefizred ali=mative or applicstun of mitigation measures that can reduce
the environmental impace EPA would like to work with the lead agency to reduce these impacts.

BO-Eavi | Objects

The EPA review has idemified signifiam enviromnental impacts that mmst be avoided in order to provide adexquste
protection for the envirommant. Comrective easures may require ssbsamrial changes to the preferred alt=rstive or
consideration of some other project altermadve (inchading the no action ak=rnstive or a new alernarive). EPA imends o
work with the iead agency to redoce these mmpacss.

EU-Eayi llv Ungatisf

The EPA revicw has idemifed adverse coviromnenml impacts that are of euffick=e owgnimde that they are
unsatisfactory frum the sandpoint of envirommesmal quality, public bealth or welfare. EPA intends to work with the lead
agency to reduce these impacs. If the potential \asmixfacory impacs are not correcad at the final EIS stage, this proposal
will be recommend for refuml to the Council on Eovironmenmal Quality (CEQ).

Category 1-Adeguste

EPA believes the draft EIS adequatrly sets forth the cnvirommennl impack(s) of the preferred altermative and those of
the alternadves reasanably available to the project or action. No finther analysis or dats collection is necexxary, but the
reviewer may suggest the additiom of clarifying language or informarioa.

c 2 Insufficient Informa

The draft EIS does not coofain sufficient information for EPA to fhily assess enviroamentsl impacts tha should be
avolded in order to fully protact the environment, or the EPA reviewer has ilantified new reasonably availahle alrnatives
that are within the spectrum of alzzrmafives analyzzd in the draft EIS, which could reduce the enviramucmial impacss of the
sction. The identified additimm] mformntiva, data, analyses, or discmmzion should be incfuded in the inal EIS.

Category 3-inadecuate

EPA does not believe that the dnft EIS adequaply assesses potentially signifiam coviramnammnl impacss of the action,
or the EPA revicwer has identified new, reasonably available siermatives that are cutside of the specfrum of sharmfives
analyzed in the draft EIS, which ehould be amiyz=d in order to reduce the potentially significsre envirammemnmal impacts.
EPA belisves that the identified additional infremation, data, analyses, or disamxions are of such & magnimde that they
shouid have full public review at & draft stage. EPA does not believe that the draft EIS is adequae for the purpasss of the
NEPA and/or Section 309 review, and thus ehould be formally revised and made available for public comment in a
supplementat or revised draft EIS mumauwwmmmmmu.
anddnforufumlutheCEQ

*Prom: EPA Mamial 1640, *Policy and Procedures for the Review of Federal Actioos Impacting the Eavirammmt *
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THE WHITE HOUSE
WASHINGTON

February 11, 199¢

FMEMORANI:M POR THE HRADS OF ALL DEPARTMENTS AND AGENCIZS

mauunﬂuu EXecutive Order en Federal Actions to Address
- Eavironmental Justice in Minority Populations
- and Low-Income 2opulatiens )

-

-

. aouuw..\ i

_have issued an Executive order on Federal Actions
M_Mtwmmuwuu Exvironmental Justice ia Minority Pepulations and
unnpbwmuao Populaticns. That -order is designed to focus Federal
ninozit > ©B the snvirammental and human health comditions -in
.un nﬂw* Coumunities and low-income communities with the goal
Co pocseving envircnmental justice. That order is also intended

nnvnmwano Rondiscrimisation in Federal programs substantially
w»uwmwnuggnwﬁnuoig‘ and to provide
.»unouamw‘woogmwmu and wot.“maannoﬂnpwwmug n.onow.u €0 pudlic

en on, an epportunity for- ¢ pazrticipatien :i=,
MATEEIA relating to human health or the envircament.

FPilpose of this s
wMoM»uuou on.sn.nn»uuomu: that can help ensure that all comersi-
avirand perscns across this Hation live in a safe and healshs&:l
p»M»Nnuauun. Environmental and ecivil rights statyces provide
- 22Y CPporzunities to adiress environmental hazards in mi{no=-izy

.oﬂspnu_..n ties and low-income commnities. Application of these
Admi .Fw_ statutory provisicns is an important pare of this

\nd oy STRtion’s efforts to pravent those ﬁbonwm_mnnognau.. |

Y oﬂﬁn)..»nnog communities fzom being subject to

"80".
ly high and adverse enviroamental effects. ® :

I am thyosere today directing thac all department and agency . .

weads tyq Appropriate and necessary steps to ensure that z-e
uowuboa..dn ‘specific directives are implemented imrediately:

“ach Tardance with Title VI of the Civil Rights Act of 1964,

oy ol Hﬂﬁ agency shall ensurs that all pregrams or acciv:-:es

Tee uﬁfum Federal financial assistance that affect human hea.:h

R meo®_ ‘envizonment do mot directly, or thyough contractual oo

MM a.onwud..uubnoﬂ-unu. -use eriteria, methods, or practices t:=ac
STifhinate on the Basis of race, coler, o national orig:n

Tate memorandum is o underscore n.o.nuuuu

€
_ | ok
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RESPONSES TO WRITTEN COMMENTS ON THE DRAFT EIR/EIS







Responses to Comments on the Draft EIR/EIS

COUNTY OF LAKE PUBLIC WORKS DEPARTMENT LETTER OF JUNE 9, 1994

1. Construction management practices would be applied during construction to reduce impacts

to acceptable levels. Appropriate mitigation measures will be applied to the affected roads
and best management practices should be employed to avoid or minimize impacts.
LACOSAN would be responsible for direct verifiable damages to roads from construction of
the project. LACOSAN intends to document the pre-construction condition of all roads used
for project construction. Where very heavy equipment would be needed, avoidance of roads
that would be potentially damaged would be the chosen approach, if possible. As part of the
construction strategy, LACOSAN and its contractors will have responsibility for complying
with these mitigation requirements.

There would be no permanent road closures or loss of access during pipeline construction
and no loss of access to residences, businesses or schools for emergency vehicles and postal
deliveries. It will be necessary to have some lane closures and to redirect traffic around
construction areas for short periods, which could cause delays, but roads would remain open
to through traffic. It is possible that open trenches may be present for a period of about two
weeks at a given location. In most cases, this would not impair access for vehicles, as steel
plates can be used to bridge the trench. Appropriate mitigation (Mitigation 5.2.11.4 in the
EIR/EIS), requiring advance notification of residents and businesses, would minimize the
effect of the impact.

This comment is noted by the lead agencies. On page 1-81 of the Draft EIR/EIS, it is
indicated that various permits would be required from the County. The review by the Public
Works Department, while not specifically identified, would come under requirements for
compliance with Lake County permits.

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD CENTRAL VALLEY
REGION LETTER OF 23 JUNE 1994

1.

Because of the size of the pipeline and the operating pressure conditions, solids would not
pose problems for the flow through the pipeline. The treated effluent itself will have
insignificant suspended solids. Also, because of the depth of the intake for the lake diversion
and screening, it is not likely that significant solids will be drawn into the system (see
following letter of Tom Smythe, Lake County Public Works Department, June 24, 1994). It
is possible, therefore, that it may not be necessary to shut down the lake diversion during the
algae bloom in Clear Lake. However, if experience indicates that algae were being drawn
into the system in substantial amounts, the lake water diversion system could be adjusted to
incorporate a shut down of the pumps, as indicated in the project description.

The chief concern regarding solids has come from the geothermal operators in relation to
injection operations. As the proposed injection of combined lake water and effluent has
never been done before in The Geysers, there is no prior empirical data from which to
establish a level of anticipated problems. The industry operators do not anticipate a problem
with clogging of pipelines or injection wells because the injected water would not vary
substantially in solids content from surface water (rainfall or stream diversions) which has
been used for injection for many years without problems. Additionally, if algae were
entrained in the flow, it is assumed that as a combustible organism, it would be destroyed in
the high temperatures (400 to 500 degrees F) of the reservoir. In sum, no specific level of



Responses to Comments on the Draft EIR/EIS

solids content in the injection water has been identified as a threshold beyond which
"problems" are anticipated. The industry operators intend to carry out continuous careful
monitoring of injection and steam production. If problems were to develop, it is anticipated
that these would become evident in the monitored well data.

Filtration may be included as a precautionary measure to minimize the potential for solids to
enter the system and thereby reduce optimal injection and return in steam production.
Additionally, the effects of long-term injection of effluent are not known. As noted in the
Draft EIR/EIS, it is not possible to predict an effect (or threshold) of organics, suspended and
dissolved solids. However, the impact on the reservoir itself is probably not significant
because of the fractured nature of the rock. At worst, there might be some clogging of fine
fractures, but the effect is speculative and probably would be attenuated over a lengthy period
of time. Clogging might affect a porous-medium reservoir such as sandstone more than a
fractured reservoir such as The Geysers because the former consists almost exclusively of
compact spaces, whereas the latter contains larger, open fractures. (See also response to
Comment No. 9 of the Sierra Club regarding diatoms.) The use of filtration and the
monitoring of well and reservoir behavior are considered reasonable approaches to prevent a
potential problem, if it were to occur.

The definition of an "acceptable level” of solids deposition is perhaps best established in
terms of the optimization of steam production. This, in turm, is based on the overall modes
and methods of operation, specifically the schedule for delivery of water to specific injection
wells. Much of the proposed injection operation would be based on the judgment of the
steamfield operators. Therefore, the threshold of acceptablelevel of solids or dissolved
solids will depend on the individual well (or array of wells) behavior and the point at which
less than optimum steam production results. This could vary geographically or over time,
and would be determined as monitoring data are developed.

The comment is acknowledged. Inthe Draft EIR/EIS, page 2-2, paragraph 1, sentence 4 is
revised to read:

"In fulfilling its delegated responsibility for wastewater treatment plant permitting under
the Porter-Cologne Water Quality Control Act, the California Regional Water Quality
Control Board issued a Cease and Desist Order in 1991 to LACOSAN, citing treatment
and disposal deficiencies."

See response to Comment No. 2, above. It is important to note, in addition, that the
steamnfield operators submit monthly injection reports to the California Division of Oil, Gas
and Geothermal Resources (CDOGGR). The CDOGGR reviews the data on volume,
temperature, chemical constituents and other data included in the report.

In the Draft EIR/EIS, page 2-119, paragraph 2 is revised, adding the following statement:

"Application of sludge to the reclamation property will be governed by the waste
discharge requirements in conjunction with the Federal regulations 40 CFR part 503."




Responses to Comments on the Draft EIR/EIS

COUNTY OF LAKE PUBLIC WORKS DEPARTMENT - MEMORANDUM OF TOM
SMYTHE TO G.R. SHAUL JUNE 24, 1994

1.

This issue was analyzed in earlier engineering feasibility studies, which determined that it
could be cost-prohibitive to deal with the algae at this point. While effluent filtration is not
considered a necessity, solids are of potential concern to the operators. Therefore, filtration
has been proposed as part of the project as a precautionary measure.

The corrections identified in the comment are acknowledged. Inthe Draft EIR/EIS text
references to mean lake level should be revised in all noted references to 1322.5 msl.

The comment is achnowledged. Inthe Draft EIR/EIS page 1-11, paragraph S, sentence § is
revised to read: ‘

"The water would be obrained from the Yolo County Flood Control and Water
Conservation District, which has the water rights to use the upper part of the lake.
LACOSAN would seek to purchase the adjudicated rights to use the water for the
proposed project."

The recommendation is noted by the lead agencies. It is possible, as the commentor notes,
thatalgae may prove to be no problem for the lake diversion because of the depth at which
the water would be diverted. The proposed project assumes a "worst-case" approach, i.e., the
assumption is that algae blooms may create a potential operational problem that is best
avoided through pre- and post-algae bloom pumping of the lake water at higher than average
rates and shut down of the diversion during about a month of the maximum anticipated algae
bloom. It is possible that these operating modes may prove unnecessary. A water sample
will be taken during the algae bloom period in August or September 1994 to determine the
extent of algae in the water at the intake.

Mitigation Measure 5.2.3.1.1 on page 1-34 of the Draft EIR/EIS indicates that the banks of
the stream would be replanted with the same native species present on the undisturbed banks
upstream and downstream from the disturbance.

In the Draft EIR/EIS, page 1-82, it is noted that encroachment permits (unspecified) will be
required from Lake County. However, to ensure that the requirement is specified, as
requested, in the Draft EIR/EIS, pages 1-30 and 5-30, Mitigation Measure 5.2.2.4.C is
created:

"5.2.2.4.C. LACOSAN shall obtain an encroachment permit from Lake County Lakebed
Management."

The comment is acknowledged. Mitigation Measure 5.2.2.5 on pages 1-30 and 5-30 of the
Draft EIR/EIS is revised as follows:

"The project sponsors must obtain a permit from Lake County Environmental Health
before any well is abandoned."

Similarly, "well closure permit" is added to the list of Lake County permits identified in
Table 1.7-1, on page 1-83 of the Draft EIR/EIS.



8.

10.

11.

12.

13.

14.

Responses to Comments on the Draft EIR/EIS

The project sponsors considered the alternative mitigation measures and have agreed to carry
out Mitigation Measures 5.2.2.7.A and 5.2.2.7.B instead of Mitigation 5.2.2.7.C. In the
event that Mitigation Measure 5.2.2.7.C were selected, the measure would be revised as
suggested in the comment; on pages 1-32 and 5-34 of the Draft EIR/EIS, the mitigation is
revised toread:

"5.2.2.7.C Conduct annual sampling of well water for any well within 100 feet of the
pipeline alignment, and provide contractual assurances to the well-owner of a guaranteed
supply of potable water at the expense of the project sponsors in the event a leak in the
pipeline is identified as the source of groundwater contamination."

In addition to the above revised mitigation measure, a new mitigation measure is also
identified as follows:

"5.2.2.7.D To avoid hazards of contamination for future wells, the County should not
issue a permit for any new well within 100 feet of the effluent pipeline."

ESA's geotechnical engineering consultant, Michael J. Dwyer, indicates that in most cases,
drainage toward the outside of the road, as indicated in the comment, is appropriate.
However, there are site specific situations wherein sloping of the road to drain toward the
inside would be more appropriate. Outsloping on some steep slopes has the potential to
increase erosion cutting into the road surface which is aggravated by runoff in the road and
wear by passing vehicles. In such situations, it is recommended that the road surface drain
inward and then be directed into a drainage pipe under the road which would discharge into
surface drainage systems. This mitigation measure also conforms with recommendations of
the BLM. Recommendations in the comment regarding provision of adequate cross-
drainage, energy dissipation at natural drainage crossings, and use of culverts or half-pipe
flumes on fills are appropriate measures.

The comment is acknowledged. Figure 2.3.2-A on page 2-33 is revised toread: "Normal
high water level 1,326 msl." The corrected figure is presented in this document.

The ability of the Lake Swreet Bridge to carry the pipeline with water is being analyzed in the
final design engineering. This would be reviewed by the Lake County Public Works
Department. The commentor is correct in noting that the pipeline would not hang below the
bridge.

This comment is acknowledged and will be considered by the lead agencies. If this
alternative is selected, in the final design, the pad for the pumps would be above the flood

level.
This comment is noted and will be considered by the lead agencies in the final design.
In the final design, the project sponsors will consider utilizing "ball-joint" DIP for the lake

water intake piping to reduce the need for underwater assembly and anchoring of the pipe
and reduce local turbidity caused by construction.
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15.

16.

17.

18.

19.

20.

Responses to Comments on the Draft EIR/EIS

The comment is acknowledged. In the Draft EIR/EIS page 4-63, paragraph 1, sentence 4 is
revised toread:

"The cause and controls of the algae bloom are under investigation by the University of
California, Davis."

The sentence referencing additional water quality information was a fragment from the
earlier Draft EIR/EIS on the SERWTP Facilities Improvements Plan and has been deleted:

"Additional information on water quality of Clear Lake is presented in Section 4.4.4."

The comment is acknowledged. In the Draft EIR/EIS, page 4-63, paragraph 2, sentence S is
revised toread:

"The contributing drainage area for the Lower Arm of Clear Lake is about 8] square
miles."

This comment is acknowledged by the lead agencies.

The comment is acknowledged. In the Draft EIR/EIS page 4-63, paragraph 3, sentence 7 is
revised to read:

"The Rumsey Gauge established zero datum at elevation /,318.65 feet above mean sea
level in reference to the 1929 NGVD. Resurvey by the U.S. Geological Survey in 1982
indicated that the revised datum equated zero Rumseyto 1,318.26 NGVD."

The text on page 4-70 of the Draft EIR/EIS only addressed "large" (i.e., wide) flood plains at
the location that would be crossed by the pipeline or in which other project facilities would
be located. In particular, the discussion was intended to identify floodplains with wide active
channels. The comment is acknowledged and the information regarding designated
floodplains for Burms Valley Creek, Miller Creek and Copsey Creek, as provided in the
comment, is incorporated into the EIR/EIS to establish a specific record of FIRM
designations.

Coordination with the City of Clearlake and the Lake County Flood Control and Water
Conservation District will be undertaken by the lead agencies in compliance with EO 11988.
Compliance with this and other Executive Orders is identified in Section 9.2 of the Draft
EIRJEIS. '

COUNTY OF LAKE, LAKE COUNTY FLOOD CONTROL, MEMORANDUM OF SUE
ARTERBURN TO G.R. SHAUL JUNE 30, 1994

1.

As noted in the comment regarding limitations on pier length or depth, if this alternative
design were to be chosen, it would be in conflict with the existing Lake County Code and
would require an amendment to the code. Current plans do not envision use of a pier of this

type.




Responses to Comments on the Draft EIR/EIS

The comment is acknowledged. In the Draft EIR/EIS, page 2-67, paragraph 1, new sentence,
and on page 3-34, paragraph 1, new sentence should read:

"Screen size and intake flows are subject to review by the Lakebed Management staff and
the California Department of Fish and Game. These final design features will be
identified in the Lakebed Alteration Agreement."

. The comment is acknowledged. In the Draft EIR.EIS, the following new mitigation

measures are added to those on page 1-30 (impact summary table) and page 5-30:

"Mitigation 5.2.2.4.C. Construction specifications for the lake diversion intake and
pipeline should require the contractor to comply with California Harbors and
Navigation Code."

"Mitigation 5.2.2.4.D. Disturbed sediment at the excavation site in the lake for the lake
diversion should be controlled by a siltation curtain if feasible."

The use of a silt curtain at the depths required may partly help to minimize impacts.
However, it is the opinion of the EIR/EIS preparers that temporary, significant, unavoidable
impact likely will occur.

This comment regarding State Lands Commission mineral rights is acknowledged by the
lead agencies.

. Noblasting in the lake is anticipated at this time, but if it is necessary, approvals would be

obtained from the California Department of Fish and Game. However, in the event that it
may be needed, the following text is added to the list of permits on page 1-82 of the Draft
EIR/EIS:

"California Department of Fish and Game Blasting Permit in Clear Lake."
The comment is acnowledged. Inthe Draft EIR/EIS, page 9-5, paragraph 1, new sentence 2
is added: -

"In addition, Lakebed Management would issue an administrative encroachment permit
for the water intake structure."

The comment is acknowledged. In the Draft EIR/EIS, page 9-8, new section 9.2.9 should
read:

"9.2.9 CLEAR LAKE SHORELINE ORDINANCE, LAKE COUNTY CODE CHAPTER
23, SECTION 23-4

Lake County Code Chapter 23, Section 23-4 requires an administrative encroachment
permitfrom Lakebed Management."
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FRIENDS OF COBB MOUNTAIN LETTER OF S JULY 1994

1.

The referenced letter to Supervisor Mackey is included in Appendix B of this document. The
project sponsors have undertaken careful consideration of the concerns of residents in the
area with regard to induced seismicity and to the specific concerns raised by the Friends of
Cobb Mountain in its letters of response to the Notice of Preparation/Notice of Intent. A *
brief summary of actions undertaken by the project sponsors in this regard is presented here.

(a) Since construction of the first geothermal power plant in Lake County (1981), County
staff have been aware of the issue of induced seismicity from geothermal injection and
production. Since 1988, Lake County geothermal field permits have included conditions for
seismic monitoring. The 1989 Lake County Geothermal Resource and Transmission
Element Policy 43 codified the use of a monitoring network to analyze seismicity data and its
relationship to resource extraction. The input of representatives of the Friends of Cobb
Mountain and the Lake County Geothermal Advisory Board was received in developing this

policy.

(b) In 1991, Calpine Corporation first presented its ideas regarding injection in The Geysers.
The participants acknowledged induced seismicity as a potential issue. Also in 1991, the
County of Lake participated in the California Energy Commission Proceedings on the
Geysers KGRA Generating Capacity and Steam Resources. Approximately $100,000 of
County funds were provided to support the CEC proceedings. The funds were specifically
targeted to characterizing the behavior of the geothermal reservoir.

(c) Atthe time the Initial Study for the project was prepared, as well as the scope of work
was issued for the present EIR/EIS, special emphasis was placed on the induced seismicity
issue. Established and recognized expertise in evaluating seismicity was an important
criterion for selection of the EIR/EIS contractor. A sizable portion of the effort and cost for
preparing the EIR/EIS was given to analysis of this issue.

(d) Atthe public scoping meeting for the EIR/EIS on 3/26/93, input regarding concerns of
the Friends of Cobb Mountain with respect to induced seismicity and other concerns was
received. Subsequently, at a public information workshop on 5/6/93, at the Guenoc Winery,
information was presented about the proposed project, including issues of induced seismicity
in the Southeast Geysers. Representatives of the Friends of Cobb Mountain were present,
and their concerns were acknowledged by the project sponsors.

(e) After work onthe EIR/EIS was initiated, a coordination meeting on the induced
seismicity issue was held on 6/21/93 that included the EIR/EIS seismic hazard analysts and
geologists, representatives of the U.S. Geological Survey, representatives of LACOSAN and
the industry partners. The meeting was focused on identifying meaningful approaches to the
analysis using available monitoring data, limitations of the data, and identification of a
strategy for further monitoring in the Southeast Geysers.

(f) On 2/11/94, an interagency meeting was held at the U.S. Geological Survey in Menlo
Park that focused on seismicity in The Geysers, ongoing and future monitoring programs,
data requirements and uses, and other issues related to relationships between geothermal field
operations and seismicity and microseismicity. The project sponsors, representatives of the
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Friends of Cobb Mountain, and other parties involved with seismic monitoring attended this
meeting. ’

In sum, the issue of induced seismicity has been the subject of considerable attention by the
project sponsors, receiving both recognition as an issue of concern and effort in the attempts
to address it in a meaningful manner.

This comment is noted and will be considered by the lead agencies. The EIR/EIS has
attempted to make maximum use of available data on which to base the conclusions. The
EIR/EIS authors of the induced seismicity analysis are aware of the data referred to in the
comment and have considered the long term history of seismicity in The Geysers.

The commentor takes issue with the sixth sentence, first paragraph on page 5-129 of the
Draft EIR/EIS. This sentence is revised as follows:

"However, the frequency of earthquakes between M 3.0 and 4.2 is relatively small and
assuredly many of these events are atwributable to natural, regional tectonic stress."

The above text revision recognizes the accepted idea that some earthquakes are induced by
injection of geothermal fluid. This revision also acknowledges that there has always been
significant natural seismic activity in the region of The Geysers, even before injection began
and continuing to the present, as a result of the regional swress field. However, there is no
clear evidence that either the maximum magnitude of earthquakes at The Geysers is
increasing, or that those earthquakes of maximum magnitude (e.g., greater thanor equal to M
4) are the result of injection. The evidence does show that the number of small and very
small magnitude earthquakes has increased since the onset of steam production and water
injection activities in the 1960's, probably because of geothermal injection and production
operations. Most of these are below the threshold at which they are felt by people, and
almost all are below any threshold of causing damage.

Approximately 9,100 events of a magnitude greater than 1.4 have occurred in The Geysers
field since 1975 (see Figure 4.5, Appendix B, Volume 2 of the Draft EIR/EIS). The majority
of these events have been located outside the Southeast Geysers project area. During this
same approximate period, about 200 events (of all magnitudes) have been located within the
project area of the Southeast Geysers. Four events of magnitude greater than 3.0 have been
located within the project area of the Southeast Geysers since 1975 (see Figure 4.4,
Appendix B, Volume 2 of the Draft EIR/EIS). Within the wider Geysers region, the U.S.
Geological Survey seismologists believe that some earthquakes of magnitude 3.0 or greater
are tectonic in origin and unrelated to operations at The Geysers. The historical data indicate
that some of the microearthquakes are locally riggered by injection, but the larger events
(magnitude of 2.0 or greater) show little, if any, correlation to injection (personal
communication of Mitchel Stark). Similar behavior has also been observed in the Lardarello
steam field by Batini ¢t al, (1985).

As the above data illustrate and as noted in the Draft EIR/EIS, there appears to be a need to
distinguish the seismicity conditions of the Southeast Geysers project area from those of the
larger geothermal field. Data from injection in the wider Geysers field indicate that
microseismicity effects are limited to about a 2,000-foot radius from the wells. Therefore,
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there is no basis in geophysics for concluding that induced microseismicity in the Southeast
Geysers would result in a larger pattern of increased regional seismicity.

The commentor has suggested that the statistical analysis of earthquake probability is
somehow invalid. The use of statistical and probabilistic analyses is one of the foundations
of risk assessment. Such analyses of earthquake location, frequency and magnitude are
among the most basic and frequently used methods of the U.S. Geological Survey for the
assessment of location, size and probability of future earthquakes. Computer modeling using
statistical analysis is used both to model past earthquakes and predict future ones. It is
perhaps worth noting that such statistical analyses by the U.S. Geological Survey indicate
that the number of large earthquakes (magnitude 5 and greater) has been increasing
throughout California in recent decades ("Quake Rate Soaring Since 1980", San Francisco
Chronicle, 1/23/94), causing the Survey to issue a recent reassessment of the likelihood of
major earthquakes in Northern California in the near future.

The questions of responsibility for damages is a legal question beyond the scope of the
EIR/EIS. The comments (11 specific questions) are based on the assumption that a
significant impact of geothermal operations in the Southeast Geysers would have wide
impact on property. The finding presented in this EIR/EIS is that significant impacts would
not occur, and, therefore, CEQA/NEPA do not require mitigation. The Draft EIR/EIS
presents the probable worst case prediction: it shows, at worst, potential for minor damage to
poorly built or deteriorated swructures. Setting aside the issue of responsibility for
maintenance of structures in a deteriorated condition, the difficulty in establishing a legal
responsibility of the project sponsors to damage of property is that there is no clear link
between geothermal operations and an individual earthquake of a size sufficient to produce
property damage. Most earthquakes are natural events, and the larger events that cause major
damage to property are related to large-scale tectonic processes affecting the Pacific coastal
region. Recent research even indicates that seismicity at The Geysers can be influenced by
large earthquakes as distant as the Gulf of Alaska (EOS, April 20, 1993, Abstract TS28B-2).

In the case of an individual property damage claim against the project sponsors, it would be
necessary to establish that an individual action or series of actions by geothermal injection
and steam production in the Southeast Geysers project area was the proximate cause of the
property damage. As noted above and in the Draft EIR/EIS, existing data do not establish a
linkage between geothermal operations and individual earthquakes of a size sufficient to
produce property damage. It is recognized, however, that by making data on seismicity
available to the concerned residents of the area, they can assemble information that may be
useful for mitigation planning on their own part, or, in the event that future data would reveal
a linkage between Geysers operations and damaging earthquakes, devise appropriate
responses, which might include individuals pursuing legal remedies.

The comment is noted and will be considered by the lead agencies. In earlier periods (e.g.,
1986) the volume of condensate water injected into the geothermal field was approximately
that proposed for the project (about 10 to 15 percent less), and was not accompanied by
significant increases in seismicity. As noted by the California Energy Commission (1991,
Geysers KGRA Generating and Steam Resources Committee Report), "optimum location

and rates for injection must be determined through trial and error and may change over time."

This does not suggest license to carry out irresponsible operations that could result in
damaging earthquakes - which could be damaging to the industry's facilities in The Geysers
and property of residents. What it does suggest, however, is that ongoing monitoring (as
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proposed as part of the project) will be a critical element of future injection operations and
will be useful in early identification of any future adverse activity and, thereby, allow the
establishment of a strategy to minimize any adverse effects. The BLM and California
Department of Conservation, Division of Oil, Gas and Geothermal Resources have ultimate
responsibility for proper and effective reservoir management and have oversight authority for
compliance with their requirements.

The project sponsors have agreed to participate in a meeting with the Friends of Cobb
Mountain. The County intends to address the need for ongoing monitoring of project area
reservoir activities. The approach to this will be developed in the Monitoring and Mitigation
Plan. The objective will be regular public distribution and review of seismic activity and
injection data to identify changes in reservoir behavior that may be related to project
activities.

CALTRANSLETTER OF JULY 11, 1994

1.

2.

The comment is noted by LACOSAN.
The comment is noted by LACOSAN.

This comment is noted by LACOSAN. Final engineering design will be undertaken if the
project is approved by the LACOSAN Board of Directors and the BLM. It is understood
that, if longitudinal encroachment in Caltrans right-of-way is needed, the alternatives
analysis must include a financial analysis, cross-sections for each longitudinal encroachment
location, and reasons why placement within the Caltrans right-of-way would not be
reasonably avoidable.

BRUCE ARNDT LETTER OF JULY 11, 1994

1.

This comment is noted and will be considered by the lead agency. The Planning
Commission and the Board of Supervisors (LACOSAN Board of Dll'CCtOl‘S) are the decision
makers who consider the public's input in this process

STATE WATER RESOURCES CONTROL BOARD LETTER OF JULY 12, 1994

1.

2.

The comment is noted by the lead agencies.

The comment is noted by the lead agencies. Upon certification of the final EIR/EIS,
mitigation measures will be recommended by the Planning Commission to the LACOSAN
Board of Directors. In permitting the project, the LACOSAN Board of Directors will specify
required mitigasion. Details of the mitigation program included in the Monitoring and
Mitigation Plan adopted by LACOSAN will be presented at the EIR/EIS certification
hearing.

As is required by law, excavated soil containing asbestos, such as serpentine, should be

tested to determine the relative amount of asbestos content. If tests reveal concentrations of
one percent or greater, the California Environmental Protection Agency Department of Toxic
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Substances Control may require disposal in a Class 1 hazardous waste facility or other
facility designated for accepting asbestos waste. The Department possibly could grant a
variance if it is determined that there is no threat to public health by other methods of use or
disposal.

The /I (infiltration and inflow) reduction is part of the normal operations at the SERWTP
facility, and has been analyzed in the Improvement Facilities Plan Engineering Report 1994
Update, prepared by Eco:Logic Engineers. This analysis was required for the SWRCB
revolving loan. A program of inspection and rehabilitation has already been initiated by
LACOSAN. A detailed investigation of I/ sources and control methods was completed for
the Southeast Regional /System in January 1994. A cost benefit analysis was completed as
part of that study. Potential savings in project costs to expand the SERWTP that mightresult
from system I/I reduction were developed and compared with system rehabilitation costs to
effect that I/I reduction. It was concluded that costs to reduce I/] in the system by a
significant amount exceed the benefits of the reduction in overall project costs. However, the
recommendation was made to use manhole grout sealing in specific areas and flood-proofing
of system components subject to inflow from high levels in Clear Lake as a desirable
component of a regular District maintenance program. A reduction in sewage flows of 1.0 -
2.0 million gallons per day (mgd) appears to be attainable by identification and correction of
major inflow sources subject to lake flooding. The current District pipeline maintenance
program is expected to achieve this objective over several years. LACOSAN intends to
continue its program of I/ reduction as part of the ongoing and long term maintenance
activities at the SERWTP and collection system. The goal of this program is to reduce I/I by
25 to 30 percent by the year 2000.

In addition, LACOSAN will implement water conservation programs which are consistent
with existing local water conservation ordinances and the State Water Resources Control
Board. Both the County of Lake and the City of Clearlake have adopted water conservation
ordinances. Provisions of these ordinances apply to new connections only and require new
single family houses to install water-saving shower heads, water-saving aerators on kitchen
sinks and lavatories, water-saving toilets, and pressure reducing valves, when appropriate, to
maintain 60 pounds per square inch (psi) or less in the system. A

The comment is acknowledged by the lead agencies. Through its Memorandum of
Understanding, it is understood by the lead agencies that studies will be required to provide
additional information for Section 106 compliance. LACOSAN is working with the
SWRCB in developing the details of a mitigation plan and monitoring program.

6. The comment is acknowledged by the lead agencies.

RESOURCES AGENCY OF CALIFORNIA, DEPARTMENT OF CONSERVATION, OFFICE
OF GOVERNMENTAL AND ENVIRONMENTAL RELATIONS, LETTER OF JULY 7, 1994

1.

The comment is acknowledged. All references cited as The California Division of Oil and
Gas and Geothermal Resources (CDOG&GR) in the Draft EIR/EIS should be understood to
refer to the corrected title of California Department of Conservation, Division of Oil, Gas,
and Geothermal Resources (DOGGR).

12
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The comment is acknowledged. In the Draft EIR/EIS, pages 1-30 and 5-30, Mitigation
5.2.2.5, the text is revised to read:

"The project sponsors shall comply with all requirements of the Lake County Department
of Environmental Health for irrigation/domestic well closure. An inspector from this
agency shall certify that the well has been properly sealed and capped.”

The comment is acknowledged. In the Draft EIR/EIS, page 1-83, Table 1.7-1 is revised to
read:

Action Requiring Permit Statutory
Fluid Injection California Division of ~ Project Approval CA Code Title 14,
0Oil, Gas & Geother- Division 2

mal Resources

” ”

Geothermal Drilling
Permit, Permit to Rework

Please see the response to Comment No. 3 of this letter, above.
In the Draft EIR/EIS, page 2-10S, paragraph 3, sentence 2 is revised to read:

"There have been 25 years of augmented injection in The Geysers, and of the 40
approved injection wells, an average of 29 wells are in operation each month."

The comment is acknowledged by the lead agencies. It is understood that DOGGR and BLM
will require the industry partners to periodically demonstrate the mechanical integrity of the
wells.

The comment is acknowledged. In the Draft EIR/EIS, page 4-71, paragraph 1, sentence 1
and new sentence 2 are revised to read:

"Groundwater resources in the Southeast Geysers are regulated by the BLM and the
County of Lake and the County of Sonoma. DOGGR is mandated to prevent damage to
underground and surface waters suitable for irrigation or domestic purposes by reason
of the drilling, operation, maintenance, and abandonment of geothermal resource wells."

. The Lake County Air Quality Management District reports that few wells have been drilled

in recent years and sumpless drilling was used in most cases. Permits to conduct sumpless
drilling are issued by the County Planmng Department with the review of the State Water
Resources Control Board.

In response to the suggested text edits, in the Draft EIR/EIS page 5-140, paragraph 5,
sentence 4 the text deletions are acceptable and the textis revised to read:

"Besides the biennial tests, a Division inspector will make periodic visits to the well
site."

13
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SIERRA CLUB - REDWOOD CHAPTER LETTER OF JULY 4, 1994

1.

It has been widely recognized for some time that the geothermal steam resources at The
Geysers are being depleted much faster than originally anticipated. Reviewers are directed to
the report by the California Energy Commission (1991) Geysers KGRA Generating and
Steam Resources Committee Report. The information in the Draft EIR/EIS does not conflict
with the findings of the Commission. The Geysers reservoir is essentially a closed system,
and the decline in steam pressure is caused by overdrawing of the resource at a rate in excess
of recharge. The California Energy Commission (CEC) report indicates that "The Geysers
resource has been seriously over built by numerous competing interests". The report goes on
to note that "policy makers should remember that generation from The Geysers has been a
major source of economic, clean electricity for over 30 years, having saved California the
equivalent of almost 200 million barrels of oil. With proper management, The Geysers will
continue to provide a significant amount of generation as well as environmental and other
benefits for decades to come. Moreover, proper management will further the state's long-
standing policies, recently reaffirmed by the CEC's draft Biennial Report, supporting
development of the geothermal resources and efficient utilization of existing resources."

In the above referenced CEC document, the Interim Coordinated Resources Management
Plan is described. As set forth in the Management Plan, Element 2 contains the
recommendation of water injection to support the reservoir pressure. Treated wastewater
from Lake County is specifically identified as a potential, dependable source of water to meet
this goal.

The Sierra Club Depletion and Geology Discourse provided with the comment letter is
included in this response to comments document.

Impacts to the aquatic environment are discussed in the Draft EIR/EIS in Section 5.2.1,
Geology, Seismicity and Soils, specifically with regard to erosion of stream banks and
stream channels, in Section 5.2.2 Hydrology and Water Quality, with respect to effects on
water quality of construction at all stream crossings and within Clear Lake, and in Section
5.2.3, Biological Resources with respect to habitats and species in riparian zones, wetlands,
Clear Lake, and water bodies containing species of concern.

All known cumulative projects within the study area have been identified in the Draft
EIR/EIS and are indicated in Table 7.4.1-1 and Table 7.4.2-1. As indicated in these tables,
by far most of these projects are residential subdivisions and commercial property
developments. Only one of the projects, Park Place in Clearlake is classified as industrial.
Except for the residential project at Cobb and four residential and two commercial projects in
Middletown, all of the projects are within the drainage of Clear Lake. These projects, taken
cumulatively may significantly affect aquatic habitat through the increase in silt loads, which
is especially of concemn in Clear Lake, and the addition of nutrients and urban pollutants
entrained in runoff. The frequent blooms of blue-green algae in Clear Lake are attributed to
silt loading and phosphorus inflow because of development in this watershed since the late
1930's. This information is presented in the detailed report "The Causes and Control of
Algal Blooms in Clear Lake, by Peter J. Richerson, Thomas H. Suchanek, Stephen J. Why
and the University of California - Davis, Division of Environmental Studies and Institute of
Ecology, 1994".
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The control strategy for the Clear Lake water quality problem contributing to algae blooms is
effective control of creek channel erosion, and use of best management practices in
construction of roads, cuts and fills and other sources of erosion is one of the recommended
strategies for control of aquatic habitat degradation in water courses and Clear Lake. Permits
for cumulative development projects contain or will contain conditions specifically directed
to minimizing direct and indirect impacts on the aquatic environment through best
management practices. Additionally, any project over S acres must obtain a National
Pollutant Discharge Elimination Permit for Stormwater Runoff, which must be supported by
detailed mitigation to effectively reduce untreated runoff into surface waters. The current
EIR/EIS contains these requirements as well. The project itself will result in a combined
total of about 0.28 acre of aquatic habitat impact. These would all be temporary impacts, as
all stream and lake bed crossings would be buried, and recovered with native streambed and
lakebed materials. Of the total 0.28 acres, 0.1 acre is disturbance related to the placement of
the lake diversion intake and pipeline (noted in the EIR/EIS as a significant, although
temporary impact on the Clear Lake aquatic environment), and a combined 750 square feet of
stream environment would be located in intermittent and ephemeral streams that drain into
the Clear Lake Outlet Channel. Given these figures, and assuming the mitigation included in
this EIR/EIS, the contribution of the project to the cumulative impact on aquatic habitat in
Clear Lake is considered insignificant.

Almost all pipeline crossings are in intermittent or ephemeral streams, and construction
likely would occur when they are dry, minimizing any impact on seasonal aquatic habitat.
The perennial streams with aquatic environments (Copsey Creek, Harbin Creek, Big Canyon
Creek and Putah Creek) are also subject to extreme variations in flow, and in the dry summer
period are reduced to small channels with flows of an inch or two at most. The location of
the pipeline crossing in each of these streams is an area in which the streams have very
coarse substrate of cobbles and gravel, with little aquatic vegetation and no habitat deemed
suitable for fish. Some of these areas do support amphibians, as noted in the EIR/EIS.
Because of the small summertime flows that can be diverted, minimal disturbance to
downstream aquatic habitat is anticipated. The natural substrate materials would be replaced
as cover for the buried pipeline. The EIR/EIS addresses appropriate additional mitigation
measures for construction in those water courses as well as in tributary intermittent streams.
The principal concern with regard to stream course ecosystem impacts is related to the
Geysers Effluent Pipeline Project construction in Sweet Springs Creek and an unnamed
tributary of Big Canyon Creek south of Childers Peak. The EIR/EIS addresses impacts in
these watercourses, and appropriate mitigation in detail. There are no other cumulative
development projects in either of those watersheds.

The six projects on the cumulative list located in Middletown are all located well
downstream of the Geysers Effluent Pipeline crossing of Putah Creek. One Middletown
project is already under construction and would be completed before the Geysers Pipeline
would be constructed. The five remaining projects, if constructed, have the potential to have
cumulative impacts of construction on aquatic ecosystems, primarily effects of silt loading.
As noted above, the project impacts would be minimal in the Putah Creek watershed,
assuming all mitigation identified in the EIR/EIS is applied. Expansion of the Middletown
Treatment Plant is not proposed and there is no moratorium on development in that area.
Therefore, the Geysers Effluent Pipeline Project would have no growth inducing impact in
that portion of the county.

15




Responses to Comments on the Draft EIR/EIS

There are no cumulative projects identified for the Big Sulphur Creek watershed. Impacts of
the Unocal pipeline are addressed in the EIR/EIS.

The project, by increasing the amount of geothermal steamfield use above existing levels and
extending the life of operations in the Southeast Geysers, would contribute to the long-term
cumulative risk of accidental spills and releases of hazardous substances into the
watercourses of The Geysers. The likelihood of additional accidental spills is speculative.
Were spills of effluent or condensate to occur in the future, they could adversely and
significantly affect aquatic life in the watercourses, possibly including fish kills in some
streams. In the past, geothermal operators have been required to carry out extenswe stream
remediation efforts in addition to paying fines for accidental spills.

Lake County requires aquatic monitoring in The Geysers. The Aquatic Resources
Monitoring (ARM) program, which includes monitoring of a variety of aquatic parameters is
oriented to identifying aquatic resource conditions.

The project does not include any discharge of wastewater to water sources. The nature of the
geothermal reservoir, as described in Section 4.4.1.4 of the Draft EIR/EIS, indicates that the
deep injection area of the Southeast Geysers is isolated from the groundwater system of the
area. Wastewater injected into the reservoir would not become a groundwater resource.

The various alternatives for disposal of the SERWTP wastewater were analyzed in detail and
are summarized in Section 3.2 of the Draft EIR/EIS. The stand-alone alternative of disposal
into Cache Creek was the subject of considerable investigation and determined to be less
feasible than disposal at The Geysers. It was found that this disposal method, besides
requiring advanced treatment levels, would result in several years of delay in order to
conduct impact studies likely costing over one million dollars. Because of the prior threat of
litigation by Yolo County, there was no guarantee that a permit could be received for this
disposal method. For this reason, the proposed Cache Creek disposal alternative was
dropped. Land irrigation was found to cost more because of higher land value for other
forms of development. Also, reservoir sites needed for this alternative were constrained by
geologic instability problems. The proposed project (Geysers disposal) was determined to be
the only alternative that provided sustainability for continuous disposal of effluent, as well as
sustainability for the geothermal operations. Finally, funding would not be made available
from public or private sources if the project were not cost effective.

LACOSAN is required to meet all regulatory requirements for wastewater discharge
established by the Central Valley Regional Water Quality Control Board (CVRWQCB). The
current and proposed level of treatment is secondary, which is the current level required by
the CVRWQCB. LACOSAN independently investigated the feasibility of tertiary treatment.
Continued pursuit of this approach would have resulted in substantial delays created by the
need for detailed investigations, and, therefore, in resolving the problem and lifting the Cease
and Desist Order. The likelihood of this delay is confirmed by the experience of the Clear
Lake Oaks County Water District, which investigated effluent discharge into a tributary of
Cache Creek, and was unsuccessful in obtaining a permit from the CVRWQCB. Preliminary
investigations by LACOSAN of advanced treatment systems (tertiary) indicated that a
problem of induced algae growth in the Clear Lake Outlet Channel (CLOC) was possible.
The use of extremely costly reverse osmosis systems appeared prohibitive. Even with
tertiary treatment, a potential consideration for disposal alternative into the CLOC or Cache
Creek was constrained by current state policy and county ordinance prohibiting a discharge
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into the lake and the possibility that downstream users in Yolo County would not find the
disposal method acceptable. Under the proposed project, as there is no proposed discharge
into waters that would be used as resources for other beneficial uses, there is no inherent
reason or requirement to treat the water to a tertiary level.

This project would not discharge wastewater into Big Sulphur Creek or any other creek. To
the contrary, the project, if implemented, would solve the problem of occasional overﬂows
into Burns Valley Creek and ultimate discharge into Clear Lake.

If the pipeline were significantly damaged by earthquake or landslide, effluent could leak
into the creeks in the project area. The watersheds are described in the EIR/EIS, and it may
be assumed that a break of the pipeline would follow the general course of flow in those
watersheds. A map of the drainage systems which the pipeline would cross is included in
Appendix A of this document. The flow from a broken or leaking pipeline would not
necessarily run directly into watercourses, as it may run in streets in developed areas or over
land in rural areas. Neither would the entire pipeline drain at one location because of the
topographic configuration, the placement of isolation valves, and the flow control system.
The analysis of pipe drain flow from any and all points along a pipeline of this length is
essentially impossible to assess because an almost infinite combination of possibilities exist,
taking into account the size and location of the rupture, slope inclination, pressure conditions
and head, response time, lag time for shutting off pumps and other factors. It is not in the
experience of the EIR/EIS preparers that such an analysis has ever been required for a
wastewater pipeline. The EIR/EIS attempted to illustrate the impact using a simple worst-
case rupture and drain down.

It is possible that the drain down following a rupture of the pipeline would discharge some
toxins, metals and salts, such as those identified in the comment. However, these would be
in highly diluted concentrations because of the wastewater itself and the very large dilution
from the raw lake water diversion. A drain down likely would require some clean-up,
primarily because of the mud deposition created by a break. Such a failure would be an
extremely rare event, and could lead to some changes in the design in the affected area to
avoid another similar rupture. However, the low risk of pipeline rupture does not justify the
cost of treating the effluent to tertiary levels. There is no precedent in California of tertiary
treatment being a requirement because of the risk of rupture of the pipeline. LACOSAN is
developing response plans, operational practices, and inspection procedures to follow in the
possible, although unlikely, event of a catastrophic failure of the pipeline to prevent this from
occurring.

. The "runoff potential" (drain down of a ruptured tank) from the Childers Peak Regulating

Tank and the Y-Pad Tank would both vary according to the amount of water in the tank at
the time. The volume of water will vary depending on operations of the pumps. As a worst
case, the entire contents of the tanks might drain in a catastrophic failure. In both cases,
some, if not most, of the flow would discharge through the pipeline. For Childers Peak tank
the flow would be toward the Middletown WTP in the pipe. For the Y-Pad tank, the flow
would be to the distribution lines. Water draining from a leak in the Childers Peak tank
would drain into the unnamed tributary of Big Canyon Creek and eventually into Putah
Creek. Water draining from a leak in the Y-Pad tank probably would flow into unnamed
watercourses that drain into Big Sulphur Creek.

See the response to Comment No. 4 regarding pipeline rupture.
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An investigation of the location of mines and mining prospects was undertaken for an area of
several miles on either side of the pipeline corridor. Mining claims were also identified from
existing databases. An interpretation of aerial photographs also was carried out. The
findings of this investigation indicate that there are no mines or mine tailings observed
within or near the pipeline corridor. This is further supported by field investigations
undertaken by the study team in preparing the EIR/EIS. The closest mercury mines to the
pipeline are one-half mile or more distant. These are located north of the Bear Canyon
power plant. The most significant of these are the Big Injun, Big Chief, and Thorn mines.
None have been actively mined for decades and all were relatively small procedures.

The U.S. Geological Survey (USGS) topographic quadrangles, and special California
Division of Mines and Geology geologic studies of the Lower Lake Quadrangle (e.g., James
Brice, 1953) were used as the information base for the maps in the Draft EIR/EIS. These
USGS topographic quadrangles are the best available maps that cover the entire project area.

The removal of water from its watershed of origin is supported by existing Calif ornia law.
The California Legislature in 1980 declared that the facilitation of voluntary water transfers
is state policy (Water Code, Sections 109, 475 and 480). In 1992, Governor Wilson signed
into law AB2897, Chapter 481 of the Statues of 1992, which allows water suppliers to
transfer water out of their service area without making a finding that the water is surplus to
their needs provided that it is a beneficial use of the water. The same bill also limits the
transfer of water from a water supplier to 20 percent of the supplier's water supplies for the
year of the transfer, unless the supplier holds a public hearing. Out of basin water transfers
have further been encouraged through the State Water Bank program, founded in 1991. Yolo
County has participated in the Water Bank Program through water transfers out of the county
(approved by the Board of Supervisors through a Memorandum of Understanding and
contract with a large water user), and, for example, in 1992, sold over 41,000 acre-feet of
water to the Program (State of California, The Resources Agency, Department of Water
Resources, 1993, Draft Program Environmental Impact Report State Drought Water Bank).
Additionally, water marketing has been the subject of a number of bills considered by the
Legislature in recent years, and the concept appears to be gaining widespread support among
water users, water suppliers, holders of water rights, and state and federal agencies.

The commentor's suggested relationships between seismicity and pressure are theoretical at
best. That such a relationship exists in the Southeast Geysers is not supported by data. As
the data in the EIR/EIS indicate, there is a well defined low pressure area in the Southeast
Geysers, while the occurrence of seismic events is low compared to other parts of The
Geysers. The relationships between fluid injection, steam production, and seismicity are not
well understood at present. If a relationship between low pressure and seismicity does exist,
then, conceptually, the project would reduce the occurrence of seismic events, because it
would result in increased pressure in the field.

There is no “critical level” of microearthquakes at which the project would be halted. A
finding of the EIR/EIS is that induced microseismicity is notlikely to have a significant
impact. See also response to comments of the Friends of Cobb Mountain.

Typical conditions of the Lake Couty Geothermal Use Permit and those of Sonoma Couniy

do not allow water diversion for project facilities until appropriate permits are acquired from
the Department of Water Resources, Division of Water Rights (DWR). There are no
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diversions for the project in Lake County that require a permit from DWR. There is no
diversion proposed for the project in Sonoma County.

Diatoms are microscopic organisms which secrete a shell (or "test") composed of opaline
silica. Silica is any substance made only of silicon and oxygen atoms bound together. The
general chemical formula is SiO, (silicon dioxide), because overall there are two oxygen
atoms for each silicon atom. The most common form is the crystalline mineral quartz. Ina
crystalline mineral, the different constituent atoms are positioned in a regularly repeating 3-
dimensional array. Amorphous silica is a non-crystalline form in which there is no regular
structure; common window glass is an example of an amorphous mixture of silica and minor
amounts of other elements. Opaline silica is an amorphous combination of silica with water,
written as SiO, - nH,O, where "n" indicates the number of water molecules per SiO, unit.
The value of "n" varies among different examples, up to about 0.1 (10% water).

The solubility of diatoms in heated water has notbeen reported in the publicly available
literature known to the EIR/EIS authors. However, diatom solubility is likely to be close to
that of pure amorphous silica, which is well-known, and which exceeds the solubilities of all
the crystalline forms of silica (quartz and several other less common minerals). Amorphous
silica solubility increases with temperature in roughly linear fashion, from about

100 milligrams of SiO, per kilogram of water at 63°F, to 360 mg/kg at 212°F, to

1,200 mg/kg at 460°F (240°C), the approximate temperature of The Geysers steam reservoir.
In contrast, the solubility of quartz is less than 10 mg/kg at 63°F, SO mg/kg at 212°F, and
440 mg/kg at 460°F (240°C).

The potential effect of injecting diatoms into the reservoir can be evaluated in the context of
"Effects on Permeability," which starts on p. 5-108 of the Draft EIR/EIS. This includes a
description of calculations done by Crecraft and Koenig ("Geochemical consequences of
treated wastewater injection at The Geysers, USA geothermal field", Geothermics, Vol. 18,
No. 172, pp. 65-72, 1989), to predict the chemical reactions caused by heating injection water
to 240°C. If extended to consider the present question, this model would show that

1,200 mg/kg of SiO, in diatom tests will dissolve as the water is heated to 240°C, but any
SiO, dissolved in excess of 440 mg/kg will re-deposit as quartz. That is, if diatoms are
present in the injected water at less than about 440 mg/kg, some quartz will still dissolve,
and there still will occur a net increase of porosity. If diatoms are present in the injected
water at more than about 400 mg/kg, quartz will form from dissolved diatoms, and there will
occur a net decrease of porosity.

As noted on p. 5-111 of the Draft EIR/EIS, the Crecraft and Koenig (1989) calculation is a
simple equilibrium heating model which does not consider chemical disequilibria, flow rates,
heating rates, reaction rates and boiling. For example, amorphous silica tends to dissolve
much more quickly than quartz will deposit, so there is the potential that dissolved diatoms
will form a solution which is to some degree super-saturated with quartz. Additionally, the
formation of quartz from dissolved diatoms would not be expected to occur because of
kinetic factors in the reservoir, such as heat.

Crecraft and Koenig (1989) also presented a conceptual model of injection, which is

described starting onp. 5-111 and on Figure 5.3.1-C of the Draft EIR/EIS. Even though the
mechanisms in this model are too complex and uncertain to allow any meaningful calculation
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of the net quantitative effect of diatoms on reservoir injectivity or permeability, the following
points are noted.

(1) Low to moderate concentrations of diatoms should have no effect on the injection
wellbore. (2) The zone of carbonate precipitation and quartz dissolution or precipitation
(depending upon diatom concentration) will still tend to migrate outward from the
injection well over time, decreasing the likelihood of an effect. (3) At the interface of the
water plume and reservoir steam, the presence of an intermediate zone of quartz
dissolution, or the presence of quartz deposition, will depend upon the initial diatom
concentration. (4) At the outer zone of complete evaporation and deposition of all
solutes, all of the silica contributed by diatoms will deposit. Some of this may re-
dissolve later if the concentrations of silica in the injected water swings from high to
low.

It is known that diatoms are present in Clear Lake water, with abundance varying seasonally
and in different parts of the Lake (Bradbury, J.P., 1988, "Diatom biostratigraphy and the
paleolimnology of Clear Lake, Lake County, California", in Late Quaternary Climate,
Tectonism, and Sedimentation in Clear Lake, Northern California Coast Ranges, U.S.
Geological Survey Special Paper 214, J.D. Sims, Ed., pp. 97-130). The concentration of
diatoms per unit volume or mass of water apparently has not been measured. However,
considering that the diameter of a diatom test is on the order of 10 microns, and with the
conservation assumption that each diatom is a solid sphere of opal with a radius of

10 microns, the population of diatoms required to yield a silica concentration of 440 mg/kg
(the concentration of reference for dissolution or formation of quartz in the reservoir) would
have to be about S billion per liter. A consistent, widespread population of this density
seems very unlikely.

If the diatom concentration consistently greatly exceeds 500-600 mg/kg, then there is some
precedence in geothermal experience to say that it may effect injection well performance.
This is because at some geothermal installations the injection well performance has been
found to decrease when injected water contains elevated silica. However, in these cases the
silica is already dissolved before entering the injection well, so it tends to deposit in or very
close to the well. Such deposits are treated by mechanical clean-outs of the injection wells,
by re-drilling, and/or by using acid treatments to dissolve the silica which has formed. The
Southeast Geysers project EIR/EIS case is different, however, because the diatoms would
only dissolve after entering the formation, at some distance from the well, and silica
deposition would only happen also at some distance. Considering this, the conclusion is that
an effect is not likely to occur. If an effect were to occur, any approach to «reatment would
be experimental.

With respect to some particular aspects of the Sierra Club comments, we note in addition the
following.

In Comment 23, the reference to "analyses of water besides diatoms . . . Page 1-10" is
unclear, since analyses are not discussed on that page. This comment also asks about
injection of diatoms into compact mineral spaces. As noted above, heated diatoms are likely
to dissolve. In the cold part of the injection plume, undissolved diatoms could perhaps clog
fine fractures and rock pores, but the extent of this effect is speculative. Clogging would
presumably affect a porous-medium reservoir such as a sandstone more than a fractured
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reservoir such as is present at The Geysers, since the former consists almost exclusively of
compact spaces, whereas the latter contains larger, open fractures.

Comment 95 asks about conclusions concerning significance in the next to last paragraph on
p. S-114. It is hoped that the discussion above clarifies the EIR/EIS conclusion regarding
diatoms that "An evaluation probably would be highly speculative and difficult to rank...."
Regarding biological growth downhole fed by effluent organics and nutrients, there are no
data. The EIR/EIS authors are not aware of any experience in the geothermal industry which
suggests that this has happened at injection wells elsewhere, but the typical injection well is
fed hot water, not cold, and the typical injection water is saline, but lacks the nitrogen and
phosphorous nutrients which may be present in the Clear Lake injectate.

The criteria for selecting the injection points were largely determined by the industry partners
to obtain the maximum recovery of geothermal energy from the reservoir. In order to make
the project a worthwhile investment, the industry wants to generate the greatest amount of
steam as aresult of injected fluids. Studies determined that the maximum amount of steam
would be produced if the wastewater is injected in the proposed wells and at the rates
indicated in the EIR/EIS. The project proposes using only existing wells, although some
would be converted from production to injection wells. Injection into Cobb Mountain or the
Collayomi Fault would require drilling of new wells and would potentially create additional
environmental impacts. Evidence of connection between the Collayomi Fault and the steam
fields is not proven.

Currently there are bonds for spills, mishaps and reclamation for geothermal permits by the
Division of Qil, Gas and Geothermal Resources (DOGGR), as well as the BLM and County.
Bonds also exist for reclamation for abandonment of the geothermal resource. There are
statutory limitations imposed on the DOGGR for bonding requirements for restoration and
reclamation. Lake County does not require bonding for public agencies, that is, for the
publicly owned portion of the project.

Lands owned by the Bureau of Land Management fall under BLM jurisdiction. The Lake
County Planning Department and Sonoma County Planning Department oversee project
lands that occur in their respective counties. It has been recognized by the California Energy
Commission in its 1991 Committee Report on the Geysers KGRA Generating and Steam
Resources that a "fragmented approach” to regulatory oversight responsibilities exists and
has contributed to the problems of resource depletion in The Geysers. However, this project
may provide an opportunity for all agencies to coordinate responsibilities with the goal of
The Southeast Geysers becoming a sustanable resource. It is beyond the scope of the
EIR/EIS to resolve this situation. The EIR/EIS indicates which permits and regulations will
apply to this project.

Primary responsibility for monitoring of mitigationrests with the BLM on lands under
federal jurisdiction and with the County of Lake and County of Sonoma for the remainder of
the project area.

No new wells will be drilled for the project. If new wells would be proposed at some future

date, appropriate permits would be required from the agencies with jurisdiction and entail
further environmental review pursuant to CEQA.
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The County would have possession of the pipeline up to the Bear Canyon Pump Station No.
1. At that point, the effluent would be owned by the industry operators. The project
sponsors are regulated by federal and state agencies, as is described in the EIR/EIS.

LACOSAN and the industry partners are completing negotiations on the terms of the
operating agreement. Present language in the agreement will replace the two-year noticing
requirement with a long-term commitment for the industry to take the water. Alternatives for
disposal of LACOSAN's effluent are listed in section 3.3, Possible Future System
Modifications Alternative, on page 349 of the Draft EIR/EIS. Federal, state and local law
prohibits unauthorized discharge of wastewater to surface waters and groundwater. Although
no County ordinance prohibiting wastewater discharge into waterways is planned, the
Mitigation Monitoring Program for the project is a functional equivalent of a use permit.
Under this permit, the project must meet the same requirements as other developments.

This comment is noted and will be considered by the lead agencies. The materials included
with the comment have been included in this document.

See Response to Comment No. 5, above. Currently there are no plans for measuring or
monitoring mercury or other toxins in the effluent, because no discharge to waterways would
occur. The Central Valley Regional Water Quality Control Board establishes the constituent
types and concentrations as part of its Waste Discharge Requirement permit.

See Response to Comment No. 1, above. Implementation of the project would supply new
water to the resource area rather than deplete the resource. The Geysers is essentially a
closed system, and the decline in steam pressure is caused by overdrawing of the resource.
The augmented injection program proposed in this EIR/EIS would provide an additional
source of water, which could be converted to steam by the heat from the reservoir rock and
thereby help to reduce the decline rate in steam pressure. The rate of pressure decline has
been analyzed by the operators and by other entities. The location of injection wells reflects
this prior analysis. The monitoring of injection results will be continuous. If advisable,
injection sites and quantities can be changed.

The Cache Creek wastewater disposal option was determined to be politically unfeasible
based on comments that were received when this was first presented as an alternative. This
alternative would have been challenged in court and would require significant policy changes
with regard to discharges into Clear Lake, as noted in the Draft EIR/EIS. Furthermore, the
Cache Creek alternative would require extensive supplemental environmental studies,
including in-depth hydrological studies, that are estimated to cost $950,000 to $1,000,000.
Completion of these studies, and the possibility of a drawn-out permitting and/or legal
process would create substantial delays in the lifting of the Cease and Desist Order. See also
the response to Comment No. 3, above. The proposed project would be funded by federal
and state grants that would lower LACOSAN's costs and prevent high increases in ratepayers
charges.

\

This project does not involve drilling new wells. Since no drilling would occur, no adverse
impacts to aquatic life would occur from that type of action. The Aquatic Resources
Monitoring (ARM) program, which has been in place for a number of years, is specifically
designed to obtain a data base on the aquatic resources and water quality of creeks in The
Geysers, including the project area.
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The cause of a potential fish kill would be the possibly high turbidity of the creek water in a
large spill. Because of the sudden increase in flow volume from a drain down of a broken
pipe, the water would be expected to entrain considerable silt. The high silt loading
potentially could clog fish gills, resulting in fish kills.

Turbidity impairing fish respiration is the cause of potential concern addressed in the
discussion on page 5-59 of the Draft EIR/EIS. With the mitigation measures proposed,
sediment in the tributary of Big Sulphur Creek would not likely result in kills of Rainbow
Trout.

The California Environmental Quality Act Guidelines, Section 15146, addresses the level of
specificity needed for an EIR. The Guidelines indicate that the "level of analysis provided in
an EIR is subject to the rule of reason."... The level of analysis must be "specific enough to
permit informed decision making and public participation”. The analysis provided in the
EIR/EIS is considered by the lead agencies to sufficiently encompass the potential impacts of
the project. -If the final design results in changes to the project that would reveal
substantially new potential impacts, these revisions to the project would be required to
undergo supplemental environmental review pursuant to CEQA.

The types of pipe being considered for this project (cement-lined and tape coated steel pipe,
cement lined and bare exterior Type A606 weathering steel, or high density polyethylene
pipe; see page 2-38 of the Draft EIR/EIS) have been commonly used throughout California,
including areas that have experienced more severe earthquakes than those measured in The
Geysers. Pipe selection will be part of the final engineering and design and the criteria for
selection are cited in the Preliminary Engineering Report.

Damage to the Childers Peak Regulating Tank is considered unlikely, but if it did occur,
could result in a release of water into the nearby unnamed tributary of Big Canyon Creek.
The type of tank proposed by the project is used extensively throughout California and has
few instances of failure. The amount of water release would depend on the nature of the
break, which could vary between a small leak and a sizable draining. A rapid loss of water in
the tank would be revealed by the float monitor, which would trigger an alarm to shut off the
pumping system. Most of the tank water probably would drain through the pipeline without
impact to surface streams. The amount of water draining to the surface environment would
depend on the size of the rupture and its height above the ground level. The downhill
environment that would receive the water is open woodland and rangeland lacking any
houses or other developments. A rough road currently winds up the valley to the tank site.
The stream that would receive the water from the tank is a small, intermittent water course.
Regular inspection of the tank would identify a small leak. A concrete containment basin
could be constructed to capture small releases, if deemed necessary. Since tank failure is
unlikely, construction of a large containment structure probably is unnecessary and would
create additional environmental disturbance.

The primary impacts are topographic alteration related to grading of the pad and cutting
back the hillside, visual alteration created by the cut and the tank itself, and a loss of
chaparral vegetation cover in the graded area. None of the impacts are considered
significant. Revegetation of the exposed cut and fill slopes is recommended to reduce
erosion. Mitigation 5.2.7.4 also recommended appropriate revegetation and paint color
selection to minimize visual impact.
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No other analysis of the water constituents is anticipated. See response to Comment No. 9,
above.

No facilities have been planned for treating the make up water. There is no reason to treat
the lake water.

. There are several instances in which lake water would have to be shut off. Maintenance of

the pipeline, problems with the operation of the pipeline, etc. The project would not
necessarily draw the amount of water agreed on; this amount is the maximum the project

may remove from the lake. If lake diversion flow is stopped for a significant amount of time,

the SERWTP has storage capacity to maintain steady flow rates. Severe drought conditions
in Clear Lake also could limit the amount of water withdrawn for the project. Significant
toxic spills into the lake are not likely. Because of the proposed use of the water and the
mixing of it with treated effluent, a toxic spill likely would not affect operations and,
therefore, would not necessitate a shut-down of the diversion.

The flow is regulated by the system of pumps. The Childers Peak Regulating tank is the
primary tank in the system for this purpose.

Pipeline pressure loss could be the result of several things, such as a leak or a pump that has
stopped. Specific mitigation measures would vary depending on the cause of the pressure
loss. Standard procedures are followed which involve first identif ying the problem,
characterizing its origin, responding quickly, and implementing the appropriate corrective
measures. In most cases, loss of pressure will be primarily a systems operation concern
rather than an environmental problem. Full containment of pipeline drain down is provided
in the project within the reservoirs at the Middletown Wastewater Treatment Plant and
Southeast Regional Wastewater Treatment Plant.

The total anticipated water removal over the anticipated 25 year life of the project is 165,621
acre-feet per year, based on the withdrawal rates projected in Table 2.1.4-1 on page 2-16 of
the Draft EIR/EIS. No cumulative effect on Clear Lake is anticipated (see response to
Comment No. 11 of the Environmental Protection Agency).

There would be absolute redundancy in all control systems. Back-up diesel generators also
would provide back-up power for the monitoring systems. If the DCS fails, operation and
maintenance of the pipeline could be controlled manually.

A telemetry connection would provide redundancy for the emergency control system.

The alanm would be triggered by a pressure loss. Once the alarm is sounded, the problem
would be identified by visual inspection. Because of the potential danger of spills, operators
are required to respond quickly to locate and repair the leak. The average flow rate would be
5,400 gpm.

As noted in response to Comment No. 4, above, an assessment of the potential flow rate and
path of discharge at all points in a system of this size is beyond the level of analysis of an
EIR/EIS required by CEQA and NEPA. The proposed system design would minimize the
risk to life and property though use of isolation valves, flow controls and other preventative
measures described in the EIR/EIS. Emergency response planning will be developed by the
project sponsors as part of the Monitoring and Mitigation Plan and in conjunction with final
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design. The EIR/EIS (page 5-30 - 5-32) provides an illustration of the effects of a
catastrophic break in the pipeline. The information provided is considered by the EIR/EIS
preparers to be sufficient disclosure of potential risk of upset hazards on which the decision
makers can base their determinations.

This project is Unocal's only on-going proposal in the Southeast Geysers. Therefore, no
cumulative impact would occur. There are currently no plans to expand the project;
however, if an expansion is proposed, a review of the impacts associated with such an
expansion would be required.

No separate permit process would be required if NCPA adds other sources of water for
injection. NCPA already is permitted to use captured rainfall as an injection water source.

Aluminum sulfate and chlorine may react with mineral constituents of the reservoir rocks
when heated, to form secondary replacement minerals, and/or may go into solution into the
reservoir fluid. The water in most geothermal fields contains abundant sulfate and chloride
in solution, whereas aluminum is very poorly soluble and usually present only in trace
amounts except where pH is very high or very low. These do not appear to have effects upon
either the reservoir or the ability of wells to produce geothermal fluids.

The comment refers to proposed facilities at the SERWTP. There is no plan to heat or
superheat chlorine at the SERWTP. The use and storage of chlorine at the SERWTP was
addressed in the EIR/EIS. Dechlorination would be provided before the water is discharged
to the SERWTP reservoir. Chlorination of the effluent in the pipeline is not specifically
proposed as part of the project, because there is no strong basis for requiring it. It would be
considered if a problem with bacteria growth inside the pipeline were to occur, which event
is considered unlikely because of the flow pressures in the pipeline. It might also be
considered if a problem with odor were to occur. Heating of these substances in highly
diluted form and at great depth in the geothermal reservoir is not anticipated to result in
environmental impacts or pose health and safety concerns.

If the oxidation ditch process is not operating normally, the biological reactions have
somehow been inhibited. Oxidation and pollutant breakdown would not happen as
completely. This problem could be alleviated by funneling wastewater to another ditch.

"Open space” as used on page 1-19 of the Draft EIR/EIS refers to undeveloped grassland and
trees.

Surges of flow in the pipeline impair the efficiency of pipeline operation, and severe surges
are potentially damaging to pumps and possibly to the pipeline. The proposed pipeline will
be of a design and materials sufficient to accommodate the effects of large surges without
risk of rupture. The proposed surge tank is one of the preventative measures designed to
prevent damaging surges from occurring. '

If wastewater is cut off, the volume of water for injection would be reduced. Some injection

may continue using other sources already permitted, e.g., power plant condensate, collected -

rainwater, and diverted stream water. This is not expected to affect the integrity of the well
or have any adverse impacts other than reduction in resource use.
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If Clear Lake were to become contaminated, pumps and valves to the pipeline could be shut
off. If this were to occur, flows to the injection wells would remain steady because the
SERWTP would have a backup supply. There is no apparent reason to believe that lakewater
would be contaminated to such a degree that this would be necessary.

. There are no points in this alternative where the pipeline would be above ground and there

would be public access. Therefore, hazards caused by vehicles would not occur.

The information requested cannot be provided because quantitative data on the extent of the
affected habitats and the size of the species populations are not available. The species of
concern are designated so because of apparent regional destruction of habitat. The project
would contribute in small degree to that habitat loss, roughly estimated at about 7.6 acres of
Mixed Chaparral, and about 50 acres of woodlands. It would add cumulatively to region-
wide reduction in habitat. Some of these losses probably would not be permanent, as a
certain amount of revegetation with the native plants would occur in the right of way.

Previous study on water availability in 1991 by Criterion indicated that within a S0 mile
radius of The Geysers, the only water source of sufficient size to meet the needs of the
Geysers was in Lake County, and specifically the wastewater from the Clear Lake Basin.
The City of Santa Rosa has considered disposal of wastewater at The Geysers for some time.
Earlier studies indicated that construction of a pipeline to The Geysers would be expensive
because of the required distance and lift (one of the highest in the world). Other
considerations in reaching an agreement also presented problems, and a specificaly define
project was not advanced. The City of Santa Rosa continues at present to consider disposal
of wastewater at The Geysers. However, given the previous experience and the lack of a
defined project, disposal of Santa Rosa wastewater at The Geysers is regarded as very
speculative, and, therefore, is not considered in the cumulative impact assessment of this
EIR/EIS. It may be worth noting that, in the event that the City of Santa Rosa does progress
to development of a Geysers disposal project, it would be required to consider the cumulative
impacts of the Southeast Geysers Effluent Pipeline Project, if it is approved by LACOSAN.

Alternative F includes a segment of pipeline running overland over steep terrain. It would
not have an access road adjacent to the pipeline. As a result, if some form of problem, such
as a leak, were to occur in that segment, access to the problem site would have to be on foot
or from helicopters. Because rapid vehicle access would not be possible for part of that
route, a delay in getting to the site and effecting repairs would occur.

. Responsible Agency and Cooperating Agency are designations given to public agencies

relative to CEQA and NEPA. The designations are not necessarily exclusive. The same
agency can be both with regard to a specific project for which that agency may have
permitting or oversight authority, or as the comment suggests, a role in mitigation
monitoring. The roles of Responsible Agencies are established by statutory authority.
Cooperating Agency designation (which is specific to NEPA) is discretionary depending on
the role which an agency has for a given action, for example, the agency may have a role in
funding the proposed action.

CEQA Guidelines Sections 15131 and 15358 do not require cost analysis unless they result
in physical environmental impacts. NEPA (Section 1502.14) does not require a cost
analysis, but does allow them if the federal agency chooses to use cost/benefit considerations
in making its decision. However, in the facilities plan for the SERWTTP, a cost analysis was
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done and has been made available as a back-up study. Tertiary treatment of the wastewater
would require reverse osmosis, which is a very expensive process and would result in
marginal benefits and increasing costs to service area ratepayers.

Final agreements occur between industry participants and LACOSAN. Two such agreements
are the construction financing agreement and the operating agreements. These agreements
cover the financing of the project construction, operations and maintenance, and obligations,
including obligations for system modifications. Currently LACOSAN and the industry
participants are in the advanced stages of negotiating the terms of these agreements.
Provision of funds for system modification will be required.

If the industry terminates the project or seeks a reduction of the demand for water, an
adjustment to the program or an alternative disposal method would be required. It is possible
that a partner might withdraw, thereby reducing the demand for water, and effecting a
reduction in lake water withdrawal. Other industry partners may choose to purchase the
water. If all industry partners were to withdraw or reduce the demand for water below the
projected wastewater volumes, then an alternate method of disposal would have to be found.
The terms of the agreement addressing that possibility are still in negotiation between
LACOSAN and the industry parters. The industry partners might be required to pay part of
the cost of a back-up disposal alternative. The intention is to cost-share system
modifications, if they are needed.

In the Draft EIR/EIS, Figure 2.1.4-a on page 2-19 is not to equivalent scale on the two axes.
The vertical axis measures elevation in feet, while the horizontal axis measures distance in
thousands of feet. As aresult, the horizontal axis label should be revised to read: "Distance
(thousands of feet)."

A comminutor is a shredding device that grinds solids passing through bar screens to about
1/4 to 3/8 inch in size and removes foreign objects. It is installed directly in the wastewater
flow channel and is provided with a bypass, which allows the length containing the unit to be
isolated and drained for machine maintenance.

The wastewater will be treated to a secondary level. Secondary treatment is common in
plants throughout Calif ornia. ‘

The choice of which pad(s) to use for laydown will be based on the relative ease of access of
the pads to the construction sites. As all three pads are cleared dirt surface areas, no
environmental disturbance from laydown is likely to occur at any of them.

The emergency spill response plan will be included with the final Mitigation and Monitoring
Plan and will contain emergency response procedures. Spill bonding and oversight authority
is addressed in Comment No. 11, above.

Table 2.3.5-1, Southeast Geysers Effluent Pipeline Project Construction Disturbance Area
Estimates, on page 2-77 of the Draft EIR/EIS, provides the total disturbed area, the total
disturbance of existing roads, and total duration of disturbance.

The comment references pressure testing. This would not be carried out using waste water.
The release of the test water would occur by opening a valve. The water could be drained
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into a tanker truck or possibly drained onto the ground. If the latter approach were used, a
permit would be required because the water probably would contain small amounts of silt.

If drawn from Clear Lake, the use of the water would entail purchase from the Yolo County
Flood Control and Water Conservation District. The volume of water used for dust
suppression is highly speculative since it will depend on the relative need for dust control
under various weather conditions. Construction during hot and windy summer days would
require more frequent watering, and consequently greater volumes,than that occurring in the
cooler, wet portions of the year. On the whole, one may anticipate on the order of 10 truck
trips per day during the summer season. Assuming use of 2,000 gallon trucks, this would
entail roughly 20,000 gallons per day.

Slopes with a 67 percent inclination are within the range of accessibility of four-wheel drive
and all terrain vehicles. There are only short stretches of the pipeline route that would
encounter slopes of this type. A 67 percent inclination should not be confused with a 67
degree inclination; the latter would be prohibitive far vehicles.

The exact behavior of fluid injected into the geothermal reservoir is governed by a large
number of parameters, such as fluid mobility, porosity, fracture length and width, liquid
saturation of the rock, etc. These parameters, and their impact on fluid behavior, are
estimated within a degree of uncertainty, reflecting the current state of observation of the
results of injection at The Geysers and other geothermal fields. If the injected fluid behaves
in unexpected ways in the reservoir, changes can be made in the quantity, location and
timing of injection to mitigate the unexpected behavior. Nothing at the present time
indicates that this will be necessary. There will be continuous monitoring of the injection
process and results.

The amount of power generated is dictated by the amount of steam that can be extracted from
the reservoir at commercially useful pressures. The amount of steam produced from each
production well is controlled mainly by the permeability around the well (the ability to move
fluid through rock), and by the steam pressure. The proposed project provides additional
water for injection. This is expected to help reduce the rate at which pressure is declining.
However, pressure is expected to continue to decline, albeit at a lower rate, because the net
extraction of fluid from the reservoir will still exceed the net injection. Therefore, the steam
production rate also can be expected to continue to decline. The project would help to
prolong the life of the reservoir, but may not serve to restore pressure to earlier levels.
Approximately 500 megaWatts of plant capacity exist at The Geysers.

It is planned that existing injection and production wells will be used for the proposed
injection; therefore, no new injection wells are anticipated for this project.

Unocal has an existing permit to divert water from a tributary of Big Sulphur Creek. This
water would be used with the proposed project wastewater for injection. Mixing in this case
simply means that the flow of the two water sources in the two pipelines would be joined
into a single flow in one line through a valve. There is no spill potential unless the line were
to break.

Enthalpy is the heat energy in a substance available for conversion to mechanical energy and

then to electrical energy. At each of the conversion stages, a portion of the energy is lost
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because of various factors. The enthalpy of water is relatively low when it is in a liquid
state; it becomes progressively higher as water is heated to become two-phase (a mixture of
liquid and vapor), fully vapor, and then superheated steam. Enthalpy monitoring is a
standard practice in any geothermal operation, involving measurements of temperature,
pressure and mass flow rate at the wellhead. Through the monitoring process one can make
an assessment of the effects of injection and the interaction between the injected and the
produced fluid.

No new wells are planned for this project. If new wells were to be drilled, they would be
required to obtain the appropriate permits and undergo environmental review.

The reservoir is a body of rock, containing pores between grains comprising the rock and
fractures that pass through the rocks, which together form probably less than 10% of total
volume. The resource is the fluid that occupies those fractures and pores. Induced seismicity
is not expected to reduce the overall porosity or permeability of the reservoir, although
individual rock pores and/or fractures possibly may be enlarged or diminished in volume.
This is not expected to damage the reservoir or alter the fluid flow pattern, based on prior
injection experience at The Geysers and other geothermal fields. There is no documented
case of a geothermal resource being destroyed by induced seismic activity.

. There is no evidence to suggest that the project would lead to an increase of spills in the

Southeast Geysers. Beyond the basic fact that the project would prolong the life of
operations in the area, there is no element of the proposed project plan that necessarily would
increase hazards of spills or result in degradation of waterways in the area. Once
constructed, the project is essentially a closed system of pipes. Spill hazards relasive to the
project would primarily be the result of a pipeline failure, which is unlikely, or the accidental
opening of a valve that is not connected to an injection line. Existing geothermal use permits
in Lake and Sonoma counties require monitoring of fish and water quality in the local
waterways of the Southeast Geysers. A spill of the effluent in the distribution lines to the
injection points would have similar effect in kind to that of a spill from the main effluent
pipeline. The chief difference is that it would entail a smaller volume of water because of the
smaller pipe sizes. The potential impact on waterways and aquatic habitat would be the
creation of high silt loads if the flows were continued unabated for some time. Continuous
monitoring of the system by the operators and the ease of access to the distribution lines
would reduce the risk of a lengthy response time to a spill. The silt loads could be harmful
to fish and other aquatic species, such as amphibians that require clear water.

A specific abandonment plan for the pipeline and facilities has not been prepared because of
the long design life of the facility. It is possible that the pipeline could be put to effective
reuses, for example, to supply potable water from Clear Lake to Middletown and other
growing parts of the County, to supply water for agriculture. The pump stations may obtain
reuse in the same way. The Mitigation and Monitoring Plan will provide for abandonment if
it becomes necessary.

If the pipeline does not obtain reuse, pipeline segments would be removed and pumps likely
would be salvaged and reused elsewhere or sold. The abandonment could require regrading
and revegetating of disturbed right-of-way, unless regrading were itself to result in greater
slope stability and erosion hazards. Regrading could entail importing fill material to backfill
the trench and recontouring to create more natural slopes with drainage that would not result
in erosion. Revegetation would be carried out to provide control of soil loss on slopes and to

29



66.

67.

68.

69.

70.

71.

72.

73.

Responses to Comments on the Draft EIR/EIS

promote the reestablishment of the natural vegetation cover. All roads probably would be
left in place. These would be maintained or regraded, depending on the need to be
determined at that time.

LACOSAN has investigated additional sources of funds and has identified at least three or
four other federal agencies that might provide more money for the project. Before
construction of the pipeline can begin, the Board of Supervisors and the industry participants
must be assured that sufficient funds are available. At present, sources of equity and debt
financing have been identified in excess of project requirements. The selection of the final
funding sources will occur during the final agreement negotiation.

4
Mitigation requirements and oversight responsibilities would not be eliminated even if a
government reorganization were to occur. The reorganization noted in the comment is
speculation.

The injection into The Geysers is governed by DOGGR or the BLM, depending on where
federal or state jurisdictions apply. Injection volumes and other information are reported to
the agencies. These agencies must undertake enforcement action if any regulation and permit
requirements were violated. If no violations occur, they may provide to the operators
specific recommendations which might correct an existing or potential problem.

Alternative G in the earlier EIR on the Southeast Regional Wastewater Treatment Plant
Facilities Improvement Plan has evolved to become the preferred project considered in the
current EIR/EIS. The original concept, disposal of wastewater in The Geysers, remains the
same, but more detailed information aoubt the design has evolved.

This information is included with this document in the Appendix.

Clearlake Oaks County Water District (CLOCWD) and Hidden Valley Water Districts have
not indicated any firm interest in participating in the project. The CLOCWD prepared an
EIR for their preferred disposal plan to discharge to a tributary of Cache Creek. The
CLOCWD pemmit for this form of disposal was denied by the CVRWQCB. However, the
CLOCWD has initiated an engineering feasibility study to determine if it is in their interst to
be a part of the proposed project. If they were to change their position and propose to build
a pipeline connecting to the SERWTP pipeline, they would have to go through the
appropriate permitting process, including environmental review pursuant to CEQA. The
result of their inclusion in the project would be a decrease in the amount of lakewater
diverted to the pipeline. As noted in Comment 42, disposal of Santa Rosa wastewater in The
Geysers is one of six alternatives being considered by the City of Santa Rosa. This
alternative is very speculative at this point.

The Sulfur Bank Hazardous Waste Site is an old mercury mine located in the Oaks Arm at
the eastern end of Clear Lake. Initially, the preparers of previous Draft EIR onthe SERWTP
Facilities Improvements suggested that the fluid be pumped out of the tailings pond and
shipped to The Geysers for injection. However, this alternative was rejected because the
industry participants were not interested in receiving water with mercury contamination. The
EPA has been conducting site remediation at the site for approximately two years.

At present, LACOSAN is pursuing both programs. The one program is not being sacrificed
to the other. Ongoing I/I reduction for the SERWTP collection system is required by the
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Central Valley Regional Water Quality Control Board. Both I/ improvements and disposal
in the Geysers were evaluated in the earlier alternatives analysis. Water conservation is a
requirement throughout California. The City of Clearlake will be required to agree to water
conservation measures both to reduce water consumption and wastewater. See response to
Comment No. 4 of the Resources Agency, Department of Conservation.

Information in Table 3.2-7 is presented to show the historic process that has led to the current
project. Since the original table was created, more detailed information has been developed.
This EIR/EIS presents the most up to date information on water resources and other
environmental consideration in Chapter 4 and related impacts in Chapters 5 and 6.

Public funding requirements are not different from that of the original proposal (Cache Creek
disposal). The difference in estimated costs to construct the proposed project is made up by
funding by industry and grant programs promoted by public policy from agencies that
support environmentally superior wastewater projects or geothermal energy development
projects. Most of these funding sources would not be available for the original (Cache
Creek) disposal project.

One of the primary reasons that the preferred project has been carried forward is that the
other alternatives had a high probability of greater environmental impact, and for some,
substantially higher costs for construction and operation in addition. A range of possible
alternatives were considered, and costs for construction and operation were considered at that
time. Evaluation of the Cache Creek effluent disposal alternative indicated substantial
difficulties for resolving water quality issues. A reevaluation of costs of the alternatives
would not alter the potentially significant, and possibly unsolvable problems associated with
them. Timely resolution of the problem of the Cease and Desist Order currently in effect is
an additional consideration. The proposed project would achieve this objective in the
shortest time.

Careful field investigation, interpretation of recent aerial photography and review of the
geologic literature by a professional engineering geologist have identified a few areas of
significant or potentially significant landslide hazard along the proposed project alignment.
A geologic map, which indicates landslides, has been included in this submission. Some
small landslides are not mapped because of the limitations of the map scale. It is important
to note that a very large amouit of the proposed route is located in existing roads, most of
which have been in place for many years and have performed satisfactorily. There are
identified segments of the route where slope instability requires further investigation, as
documented in the EIR/EIS. Landslide hazard and appropriate mitigation are presented in
the EIR/EIS. An important task of final engineering design will be further geologic
conditions surveys that will include geotechnical engineering mitigation to minimize all
slope instability hazards. With these measures, slope instability hazards should be reduced to
an acceptable level.

Severe erosion areas have been identified in the EIR/EIS as well as mitigation to reduce the
hazard to acceptable levels. Most of the route crosses watercourses which are seasonally dry
and do not have fish populations. The concern about erosion control stems from the seasonal
drainage in which water is entrained in the flow and carries the sediment to lower reaches of
the waterways The sediment has the potential to increase turbidity, affecting aquatic life
directly as well as lead to silt deposition that may affect bottom conditions of rivers with fish
and amphibian populations. Alteration of bottom conditions in this manner could affect
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spawning areas, aquatic vegetation and local flow conditions. The proposed mitigation
measures, if implemented would reduce the impacts to less than significant levels in the
streams.

Fish count data are not available for these streams in the vicinity of the proposed crossings.
It is likely that no fish exist in many of these streams since they are mostly intermittent or
ephemeral streams. The proposed construction would be carried out during the dry season,
when flows are very low in the watercourses. This, in combination with other erosion
control measures, would reduce the impacts on fishes in downstream areas to a less than
significant level.

See response to Comment No. 8.

No diversions from Big Sulphur Creek have been proposed for the project; therefore, no
impact would occur. Unocal already holds permits for diversions from this creek and has not
requested additional diversions as a part of the proposed project. '

Monitoring of fish populations and mitigation of identified impacts are covered under
Geothermal Use Permit conditions of Lake County. These are a continuation of the ARM
program identified in the EIR/EIS.

Spills of effluent would be rare events, if they occur atall. Toxin loads would depend on the
nature of the effluent at the time of the spill, the amount of water discharged and the amount
of water and flow conditions in the receiving water body. Toxin loads likely would be low
because of the substantial dilution created by the wastewater and the addition of lake water.
In a worst case spill into a creek during a low flow period, the toxicity levels possibly could
be harmful to some aquatic species, highly sensitive amphibians that could not escape,
juveniles of fish and other aquatic animals, and invertebrates.

Monitoring and mitigation will be conducted in the same manner as under all Geothrmal Use
Permits of the counties and the BLM. Periodic inspections will occur to ensure compliance.
Lake County has considerable experience in working with revegetation of serpentine soils,
for example, the County has developed serpentine grass seed mixes. The County has an
inspection program and the project would be required to comply with inspection
requirements.

The injection wells are located on pads largely devoid of vegetation and providing little
useful habitat for wildlife. As injection at the pads is entirely in a closed piping system,
there is little at the site to disturb wildlife.

The comment is noted by the lead agencies. Growth inducement is analyzed in Section 7.2
of the Draft EIR/EIS.

Asbestos could become entrained in runoff of sites disturbed by construction grading
activities, such as serpentinite. Most of these areas lack perennial streams. Construction
would be confined largely to the dry season as required by the County. Therefore, there
would be limited opportunity for asbestos soil to be washed into water courses. Most-
asbestos, if deposited in the streams, would be deposited in the sediment and, thereby, be
relatively harmless. However, if asbestos were deposited in flowing watercourses, the fibers
possibly could become lodged in the gills of fish and amphibians or ingested by them. This
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would be potentially hazardous to them. One of the most effective means to prevent asbestos
from becoming deposited in stream courses is effective dust control. Regular watering of
construction sites has proven effect in suppressing dust, and, therefore, the potential for the
fibers to blow away from the construction site and into water courses.

See response to Comment No. 5.

In all probability, additional injection cannot restore full production (see Response to
Comment 58). There probably are a sufficient number of wells that could be used for
injection in The Geysers. However, the project probably would not provide sufficient water
to restore full production.

Reasons for the returns are given on page 4-206 of the Draft EIR/EIS. These are:

1.  Higher permeability - evidenced by wells of higher initial deliverability;

2. Higher reservoir superheat - indicating "dried out" conditions which promote efficient
boiling; and

3.  Lower reservoir pressure - indicating a higher degree of depletion and promoting
boiling of the injectate.

The results of injection will be monitored continuously. This will help to determine if
injection quantity or location should be modified with time. Monitoring will include
pressure and temperature responses at various production wells, changes in calculated fluid
enthalpy, and changes in other production parameters, such as mass flow rate.

The criteria for injection well selection is the same as that for all the operators. The intention
is to select wells that will optimize steam production.

The release of hydrogen sulfide is not expected to increase with additional steam production
resulting from injection of the project effluent. Experience to date has shown that injection

tends to dilute the gases at adjacent wells. In par, this is because the injected fluid does not
contain measurable hydrogen sulfide. In addition, hydrogen sulfide abatement controls and

ongoing air quality testing will remain in effect.

Radon is a product of radioactive decay of trace amounts of radium which are trapped in the
rocks of the earth's crust, including those at The Geysers. The radon measured at geothermal
wells is the isotope 222Rn, which has a half-life of 3.8 days. The extent of radon production
from a geothermal reservoir depends upon several factors, including the diseribution of
radium in the rock formation, the surface area exposed for escape of radon atoms formed
during decay of the radium, and the time required for transport of the radon from sites of
production in the reservoir rocks to the well. For example, it has been shown at one Geysers
well that radon production declined when the flow rate was cut back, presumably due to
decay of the radon isotope in the reservoir at the lower flow rate (Kruger, P., Stoker, A. and
Umafia, A., 1977, "Radon in geothermal reservoir engineering”, Geothermics, vol. S, pp. 13-
19). No comprehensive long-term data regarding releases of radon from Geysers well are
available with which to fully evaluate the possible effect of the proposed additional injection.
Injection of cold water into the reservoir may initially cause an increase of surface area
exposed for escape of radon atoms (due to possible cooling and micro-fracturing of the
rocks), and an increase of radon emissions, at least temporarily, due to an increased transport
rate. However, if the increased transport rate affects only a limited volume of the reservoir
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between the boiling front and the well, then the tendency of injectate to dilute the radon
produced in that area may overcome the effect of increased rate, resulting in a decline of
emissions. Note also that Kruger and others (1977, cited above) determined that the
emissions of radon from a 55 MWe power plant at The Geysers was about equivalent to the
natural release of radon from soils in less than 2.5 square miles of the surrounding land area.

Radon has been studied in The Geysers. The Bear Canyon and West Ford Flat Geothermal
Use Permits required testing for Radon for the past five years. Both projects are located near
the proposed project area in the Southeast Geysers. The results indicate insignificant levels
of radon.

See response to Comment No. 63 of this letter.

Analysis of the landslides identified in the EIR/EIS does not indicate that rerouting is
necessary. Further geotechnical investigation was suggested as a mitigation measure and
will be carried out for the final design phase.

The impacts are described in the EIR/EIS (page 5-9, 5-22, 5-23, 5-39, and 5-59. No impact
on fish is anticipated, if the recommended mitigation measures are implemented. This
watercourse is typically dry in summer in the segment where the road and pipeline would
cross the stream channel. Therefore, construction in the summer and late dry season likely
would not affect fish in doenstream segments directly.

See response to Comment No. 9 of this letter. .
See response to Comment No. 7 of this letter.

Viral release into the atmosphere is considered unlikely because of the high temperatures in
the geothermal reservoir and the attenuated pathways back to the surface environment. The
recommended proposed mitigation measure is intended to be a limited check to determine if
any problem might exist because of the uncertainties about virus and bacteria survivability.
Because some of the condensate could be reused again in cooling towers, it was felt that it
would be important to know whether the issue merits further consideration. It should be
recognized that this is not a matter of a significant potential health hazard because any
concentrations would be extremely small, if the virus and bacteria are present at all. If virus
or bacteria are found, a determination would be made by the Lake Air Quality Management
District and the Environmental Health Department (or the Northern Sonoma Count Air
Pollution Control District) whether a potential health risk is present. Control strategies may
be identified at that time.

The proposed disposal method would be significantly superior to spray irrigation or
discharge into surface waterways with regard to pathogens.

See response to Comment No. 11.

See response to Comment No. 3. When discussing pollutant removal, disposal of those
pollutants must also be considered. Clearly the value of wastewater will increase over time
and at some point it will be reasonable to treat it for drinking water use. Currently, however,
even tertiary treatment would not eliminate environmental impacts, and ratepayers cannot
afford to pay for tertiary treatment, which in this case probably would also ential the use of

34




Responses to Comments on the Draft EIR/EIS

reverse osmosis. Tertiary treatment would almost double the costs of secondary treatment.
Furthermore, it currently is illegal to discharge wastewater into a potable water system

regardless of the treatment used. Therefore, secondary treatment is the preferred method of
treatment.

100. No discharge to surface waterways is proposed. Therefore, no impacts of the type indicated

in the comment are expected to occur.

ELIO GIUSTI LETTER OF JULY 13, 1994

1.

A geologic map compiled by Michael }. Dwyer, Consulting Engineering Geologist, is
included in Appendix A of this document.

Preliminary geologic evaluations were made of the altermate route identified in the comment.
There were a number of reasons that this route was dropped from consideration, including
geotechnical constraint. The principal problems were related to the fact that Calwans would
not allow encroachment in the highway right of way which occupies the area with the least
constraining terrain. Because of the terrain along portions of the route, this would require the
pipeline alignment to be located in steep hills. It was determined that potential slope
instability hazards in this terrain were significant. Additionally, construction in the steep
hills raised the prospect of potentially significant erosion hazards.

The fibrous mineral asbestos (asbestos is more formally referred to as the mineral chrysotile)
is often associated with serpentnite deposits. The approximate boundaries of seipentinite in
the project area are indicated on the geologic map in the study area. For mote detail,
geologic maps with scales of 1:24,000 or 1:62,500 prepared by the U.S. Geological Survey
and the California Division of Mines and Geology (CDMG) should be reviewed by interested
parties. According to older publications of the CDMG, the large northwest-trending
serpentinite body located west of Childers Peak was briefly mined for its asbestos decades
ago. Production was not large. The mine sites are located between 0.5 and 1.5 miles
westerly of the alignment and not within an area of potential effect of the project. The
proposed pipeline alignment does cross the serpentinite body approximately 2 to 2.5 miles
south of Childers Peak. Asbestos mineralization could be present at this location. Further
information on the crossing of serpentinite is presented in the Draft EIR/EIS.

The serpentinite bodies located in the project steam field along the county line possibly
contain asbestos mineralization. However, no specific reference to this is made in the
available literature.

There appears to be an old quarry or closely spaced quarries along the northernmost part of
the pipeline. It is located easterly of Huntington Road along Arrowhead Road (SW1/4
Section 16 and NW1/4 Section 21, T. 13 N, R. 7W). According to older publications of the
CDMQG, this is the location from which rock (Clearlake Volcanics) were extracted many
years ago for construction of residential foundations.

See Response to Sierra Club Comment No. S regarding mercury mines.

In sum, there are no known mines or tailings deposits from mercury or asbestos mines and
prospects along or near the alignment. Some fibrous asbestos is associated with the
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serpentinite bodies along the alignment, particularly in the vicinity of Childers Peak, as was
reported in the EIR/EIS. Effective sprinkling for dust supression is one of the best methods
of controlling the spread of asbestos fibers from a construction site to water courses and other
areas. '

Landslides are indicated on the geologic map included in Appendix A of this document.

Concern for slope stability along the alignment was a consideration from the inception of the
EIR/EIS investigations. Areas of both larger and smaller instability are discussed in the
EIR/EIS. The difficult areas of construction near Childers Peak have been carefully
considered in the EIRJ/EIS. It is the opinion of the geotechnical consultant for the EIR/EIS
that the potential slope instability and erosion hazards can be mitigated in this area to
acceptable levels. Additional geotechnical evaluation to prepare specific grading and slope
stabilization plans will be conducted for the final design of the pipeline and Childers Peak
Regulating Tank.

The comment is correct in noting that if a pipeline break were to occur under very wet
conditions in the Childers Peak area, delays in effecting repairs could occur. A draining of
the entire storage capacity of the Childers Peak Regulating Tank would be an absolute worst
case catastrophe. The first action to be taken in such an event would be to cut off the water
supply to the pipeline including both the diversion from Clear Lake and the wastewater
effluent from the SERWTP, and shutting down flow in the pipeline by closing isolation
valves.

It is the intention of LACOSAN to carry out periodic inspections of the pipeline to identify
any problems that might occur. During periods of intense and sustained rainfall, inspections
would be an expected activity to ensure that hazards of the type envisioned in the comment
can be identified and corrective action taken to avoid a catastrophe.

The SERWTP storage reservoir has sufficient capacity to hold the wastewater for atleast 25
days. Itis believed that this would provide sufficient time to make repairs in the pipeline.

BONNY J. HANCHETT LETTER OF JUNE 13, 1994

1.

There is no evidence to support the contention inthe comment that Clear Lake is "extremely
marginal". Hydrologic data indicate that Clear Lake has a relatively regular regime.

See response to Comment No. 11 of the U. S. Environmental Protection Agency.
LACOSAN intends to enter into a water purchase agreement with Yolo County Flood
Control and Water Conservation District (YCFCWCD). Therefore, the agreement would be
purely a matter of YCFCWCD treating Lake County as one of its "customers”. At this time,
Lake County does not feel it is necessary to amend the Solano Decree. LACOSAN currently
is negotiating the terms of the agreement with YCFCWCD.

MIGNON PERRY LETTER OF JULY 12, 1994 -

L.

Current state policy and county ordinance (see page 4-69 of the Draft EIR/EIS) prohibit
discharge of wastewater into Clear Lake.
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Effluent currently is disposed through spray irrigation near the SERWTP. This approach was
one of the alternatives evaluated in previous studies described in the EIR/EIS. The problem
with this approach is that the volume of wastewater would increase as growth occurs in the
service area. This means that a substantially larger amount of land area is needed for spray
irrigation. The costs for land for the spray fields, as well as reservoirs, are currently
prohibitive and would consume land which has higher value for residential, agricultural,
commercial or recreational uses.

Lake County would purchase the water from Yolo County, as administered by the Yolo
County Flood Control and Water Conservation District.

Benefits of the project are described in the EIR/EIS. The main benefits include: (1) removal
of an existing Cease and Desist Order and associated moratorium on sewer connections of
the Central Valley Regional Water Quality Control Board and the possibility of substantial
financial penalties that would have to be paid by the existing rate payers; (2) elimination of
overflows into Burns Valley Creek and discharge of wastes into Clear Lake, which
conditions create a public health hazard; (3) increased growth and jobs opportunity for the
Clearlake and Lower Lake areas; (4) construction jobs for the local work force; (5) continued
employment for about 112 workers in the Southeast Geysers; (6) substantial electric energy
production which is not dependent on environmentally damaging use of nonrenewable fuels;
and (7) revenues and tax benefits from the geothermal industry.

Measurements of the noise from pumps similar t0 those envisioned for the project indicate a
sound level of 64 dBA at 50 feet. This is substantially above existing background noise
levels near the pump station sites. Mitigation would be required, e.g., enclosing the pumps
within a swructure and other measures. These measures will be incorporated into the final
design to bring noise down to an acceptable level.

Slope instability and erosion hazards are addressed in detail in Chapters 4.3, 5.2.1 and 5.4.1
of the Draft EIR/EIS.

The comment is noted by the lead agencies.

The comment is noted by the lead agencies. The project would not be the longest or largest
sewer line in Calif ornia.

The uses of “"short-term” and "long-term" are applied in the context of requirements of the
California Environmental Quality Act.

The comment is noted by the lead agencies.

The Initial Study is a check list of possible environmental issues and concerns. Itis used to
identify questions that need to be evaluated in the EIR/EIS. Where doubt existed about the
potential significance of an issue, LACOSAN indicated that an impact maybe could occur,
and, therefore, added thatto the list of issues addressed in the EIR/EIS. The EIR/EIS
addresses all issues indicated with a "yes" or "maybe"” in the Initial Study checklist.
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U.S. DEPARTMENT OF THE INTERIOR, FISH AND WILDLIFE SERVICE LETTER OF
JULY 20, 1994

1.

The EIR/EIS contains an estimate of the total diversion from Clear Lake that would be
project-related wastewater and diverted raw make-up lake water. The wastewater component
was assumed to be derived entirely from Clear Lake since this is by far the greatest source of
the potable water supply in the SERWTP service area (as noted, some of the water from the
Lower Lake area is derived from groundwater, but as groundwater was assumed to have a
possible connection to Clear Lake, it was included within the total calculated diversion).

Using the population estimates of growth for the service area, and an assumed use of 350 gpd
per single family household, the total withdrawal for water supply in the area would vary
between 3.22 mgd in the year 2000 and 7.04 mgd in the year 2020. An assumed 20 percent
reduction for required water conservation would reduce these figures to 2.58 mgd and 5.63
mgd for the years 2000 and 2020, respectively.

The recommendations in the comment will be considered by the lead agencies. Screening
criteria will be developed with input from the California Department of Fish and Game,
which will issue a Lake Alteration Agreement for the project.

The proposed intake would be located at depth of about 30 feet. Current information from
Lakebed Management indicates that this depth probably could be reached by placing the
intake between about 100 and 300 feet offshore. By drawing in water at this depth of the
lake bottom, most fish species in Clear Lake would not be affected. Some of the fish species
that might commonly use the deeper waters as habitat include catfish, bullhead and crappie.
None of the fish species using the deep lake are considered species of concern, although they
have recreational sport-fishing value.

The recommended measures will be incorporated into the Mitigation and Monitoring Plan.
Current plans would not place the pipeline directly on the ground surface.

The following losses of habitat are calculated based on a SO foot wide disturbance corridor in
off road areas. This is a conservative assumption, as it may be possible to reduce the width
of the disturbance area in places. This is based on the fact that materials, workers and
vehicles will have to be brought into the remote sites and removed when work is complete,
and in certain areas the pipeline will remain above ground on vertical supports. In areas off
highways on existing dirt and jeep roads an area of twenty feet disturbance outside of the
dirt track was calculated. Habitat consisting of irrigated grassland consisting of planted
species with short reproductive cycles were not counted. When habitat with already
disturbed vegetation or habitat consisting of vegetation cover that is restorable such as
Annual Grassland, Urbar/ Agricultural, it was counted as a loss, but may be replaced except
where structures prevent restoration. In areas with shrubs and trees the disturbance corridor
would take longer to be restored and because of the size of the trees, avoidance of the
individual organisms is planned but the habitat value of the 50 foot wide corridor will be
lost, at least for the short-term. Perennial streams such as Big Canyon Creek and Putah
Creek will not sustain permanent loss because after the excavation and placement of the
pipeline, the substrate will return to its pre-construction condition of gravel stream bed and
water flowing over the gravel.
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ESA calculates that 12 acres of Annual Grassland, 4.6 acres of Urban / Agricultural land, 0.4
acres of Wet Meadow and approximately 0.4 acres of stream bed and aquatic habitats will be
lost along with 1.5 acres of Valley and Foothill Riparian. Seven and six-tenths acres of
Mixed Chaparral, and 1.8 acres of Serpentine Barrens and Seeps will be lost at least
temporarily as habitat. In woodland habitats 3.5 acres of Blue Oak Woodland, 2.7 acres of
Blue Oak-Foothill Pine Woodland, 5.4 acres of Valley Oak Woodland will be lost as habitat;
3.5 acres of Montane Hardwood, 5.7 acres of Montane Hardwood-Conifer and 1.1 acres of

Closed Cone Pine-Cypress Forest. Total project losses of habitat would be approximately of
50 acres.

Alternatives to the project would entail the following impacts on habitat:

Alternative A: 1.7 acres of Mixed Chaparral

Alternative B: 0.3 acre of Valley and Foothill Riparian

Alternative C: none - (alternative was created to spare large trees)

Alternative D: 0.7 acre of Mixed Chaparral

Alternative E: none - (alternative is in-road location)

Alternative F: 1.4 acres of Montane Hardwood, 1.4 acres of Mixed Chaparral,
0.7 acre of Montane Hardwood-Conifer

Altemative G: 0.6 acre of Closed Cone Pine-Cypress Forest

Childers Peak Tank Alternative: 0.5 acre of Serpentine Bairens and Seep

Red-legged frog surveys of the type indicated in the comment would be completed after a
final design is completed and prior to construction. The suivey protocol included with the
comment will be used for these studies. The Draft EIR/EIS indicates that there is potential
habitat for these species along the alignment, and the impact statement is directed to an
assumed presence.

The mitigation measures of the EIR/EIS are non-specific because three separate botanical
surveys conducted for the EIR/EIS were not successful in consistently identifying the
presence of most of the plant species.

To elaborate on the mitigation in the EIR/EIS, it is recommended that a pre-construction
survey of these species be carried out prior to construction. After final design and the final
alignment are determined, the location of the proposed pipeline and access roads should be
staked inthe field in these areas. The botanical survey should entail an investigation at that
time and at the potential sites identified in the EIR/EIS to deterrnine if any of the plant
species of concern are present in the area of potential effect. Consultation with the project
engineers should occur at that time to determine if options are available for final adjustment
of the pipeline location. If avoidance is possible, the plant sites would be staked and clearly
identified for avoidance. If avoidance is not possible, then the U.S. Fish and Wildlife
Service (USFWS) and Calif ornia Department of Fish and Game (CDFG) should be notified
at least ten days in advance of cons«uction that the plants are potentially in danger of being
destroyed. The USFWS and CDFG may choose to collect seeds in the disturbed area and/or
propose mitigation. Additionally, if possible, individuals of the listed plants should be
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moved and replanted. It is recommended that a specific salvaging and replanting plan be
prepared indicating suitable relocation sites, specific measures to promote establishment of
the plants (substrate preparation, watering, fertilization, etc.) and a monitoring program.
This plan would be coordinated with the USFWS and the California Department of Fish and
Game. Intheevent that adequate replanting and mitigation could not be achieved, the
project sponsors would meet with the USFWS and CDFG to address appropriate
compensatory mitigation for habitatloss. Of the approximately SO acres of disturbed habitat,
about 24.9 acres are habitat which are more important for wildlife use and/or rare plant
habitat (including riparian, serpentine barren, and oak/hardwood/conifer). The approach
would include evaluation of the degree to which these habitats could be restored through
mitigation measures identified in the EIR/EIS and the degree to which permanent losses
would occur.

The recommendation will be considered by the lead agencies. The commitment to removal
of pipelines spanning creeks is acceptable to LACOSAN, provided that other reuse of the
pipeline is not available at the time of abandonment.

The release of hydrogen sulfide of treated wastewater is not expected to increase with
additional steam production resulting from injection of the project effluent. Experience to
date has shown that injection tends to dilute the gases at adjacent wells. In part, this is
attributable to low level (non-measurable) hydrogen sulfide content of wastewater.
Additionally, hydrogen sulfide abatement control required by the Lake County Air Quality
Management District will remain in effect in the Southeast Geysers.

GOVERNOR'S OFFICE OF PLANNING AND RESEARCH, LETTER OF JULY 11, 1994

See letter and responses to the comments of the Resources Agency, Department of
Conservation Division of Oil, Gas and Geothermal Resources.

UNITED STATES DEPARTMENT OF THE INTERIOR, NATIONAL PARK SERVICE
LETTER OF JULY 26, 1994

1.

The information presented in the EIR/EIS is a summary of detailed reports prepared for the
project by the Sonoma State University Academic Foundation, Inc., Cultural Resources
Facility. These studies included an archival literature search, a phase 1 (walk over) survey,
evaluation of ethnography and history, and assessment of the potential for significant cultural
resources and sensitive sites. In conducting the survey, it was recognized that a very high
potential for extensive significant sites would be encountered along the proposed pipeline
right of way and facilities sites. It was additionally recognized that detailed investigations
would be required in order to achieve compliance with the National Historic Preservation Act
and other federal and state laws withregard to cultural resources. The report was
subsequently reviewed by an independent cultural resources consultant.

It was reported by the investigators that some sites are-of very high archaeological and
historic value and sensitivity. This has been confirmed by recent cultural resources work for
the Lower Lake Water District pipeline along a part of the alignment which encountered a
burial. Additionally, some of the sites are vulnerable to disturbance from intentional or
incidental activities, and there has been plundering of some sites. For these reasons, on the
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advice of the cultural resources investigators, it was determined that the EIR/EIS should not
include maps of identified sites or detailed descriptions about the specific resources that may
lead to their further degradation. The specific kinds of requested information identified in
the comment is available in the reports prepared by Sonoma State University Cultural
Resources Facility, Cultural Resources Study for the Southeast Geysers Effluent Pipeline and
Injection Project Lake and Sonoma Counties, California, 6 June 1993. These reports may be
reviewed on a "need-to-know" basis. LACOSAN should be contacted for a copy of the
reportL

In sum, the relative brevity of the cultural resources section in the EIR/EIS should not be
misinterpreted as a cursory treatment of the issues or impacts. To the contrary, the potential
impacts on cultural resources are recognized in the EIR/EIS as one of the primary concems
with respect to the project. The EIR/EIS authors approach was to identify the potential
significance of the impacts and mitigation requirements without providing details in a public
document that might lead to further damage to the resources.

The EIR/EIS indicates only the identified sites from the survey that would potentially be
disturbed by project conswruction. As noted in the EIR/EIS trenching for the pipeline itself
would destroy the resources. Surface activities, such as movement of heavy equipment and
vehicles could additionally damage the resources. The supporting reports do contain
additional information of sites in the vicinity of the of the project that were deemed by the
investigators to be located out of the area of potential impact.

It is the stated finding of the EIR/EIS that the identified sites have potentially significant
cultural resources, and as a result, further investigation and mitigation are warranted. In
consequence of this finding, LACOSAN and BLM have entered into a Memorandum of
Agreement with the State Historic Preservation Officer and State Water Resources Control
Board (SWRCB), that it will carry out the necessary investigations and mitigation
requirements pursuant to Section 106 compliance requirements (see letter of State Water
Resources Control Board, Joe L. Pope, Cultural Resources Officer). The SWRCB has
agreed to continue these investigations independent of the EIR/EIS process. The
determinations of the EIR/EIS are not in dispute by the project sponsors or concerned
agencies. What is important is that the necessary information was developed and evaluated
in preparing the findings of the EIR/EIS and is available to those who need to know the
details, such as the National Park Service. The need to present further detailed information
in the EIR/EIS appears to the authors to be unnecessary and would not alter the findings of
potentially significant impact.

The locations are all within Lake County in the Clear Lake Basin. The identified sites
potentially would be affected by construction of the proposed pipeline, including potential
loss of cultural materials. The sites are described in the ethnographic literature and identified
as Southeastern Pomo, L.ake Miwok, and Wappo. The historic villages that are "Native
American" are sites that were occupied in historic times (Nineteenth and early Twentieth
Century) by indigenous Native American people, as opposed to historic villages occupied by
people of European descent. The village sites were named Kulai (Southeastern Pomo,
location presently unclear), Kuubdai (Southeastern Pomo, location presently unclear),
Ciccapukut (Lake Miwok), Tuleyomi (Lake Miwok), Killiyo-kepukut (Lake Miwok),
Sisiyome (Lake Miwok) and Petinoma (Lake Miwok or Wappo). Hut mutul, a Wappo
summer camp, also may be in the area of potential affect of the project. As noted, two of the
village sites have uncertain locations.
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Some of the identified cultural resource sites have been previously investigated. All are
considered potentially significant, and therefore, possibly eligible for the National Register.
Further investigation of these sites will be required.

The impact significance criteria presented in the EIR/EIS on pages 5-69 through 5-71 are
developed from the cited CEQA Guidelines Appendices G, and K, the latter specifically
directed to cultural resource evaluations. Requirements of the National Historic Preservation
Act are embodied in the impact criteria, and compliance with Section 106 of the National
Historic Preservation Act is specifically identified as a requirement in Section 9 of the
EIR/EIS. Citation of the Native American graves Protection and Reparriation Act is
mentioned in the EIR/EIS because there is a potential for encountering burials, a possibility
that has since been proven real by recent excavations in Lower Lake on the pipeline route.

See Response to Comment No. 1.

. The comment is noted by the lead agencies.

DAN BROWN, U.S. DEPARTMENT OF THE INTERIOR, BUREAU OF LAND
MANAGEMENT LETTER OF JULY 25, 1994

1.

The comment is acknowledged. The following mitigation measure is added to the EIR/EIS,
page 1-30:

"Mitigation Measure 5.2.2.3.F. Construction, seeding and fertilizer shall be completed by
October 10 protect disturbed soils, reduce rainfall impacts and possible sediment load
dispersal into the unnamed stream."

The comment is acknowledged. The following mitigation measure is added to the EIR/EIS,
page 1-30:

"Mitigation Measure 5.2.2.3.G. Within the 150 feet stream buffer, straight line
measurement, of the unnamed stream, use an excavator (back-hoe) to extract road
soils/materials and haul material to disposal site, not on BLM land. Cut banks within the
150 foot buffer shall be hydromulched using rates A and B below. There should be no fill
material down slope from the new road within 50 feet of the stream buffer.

A. Seed Rate: 50 lbs./acre of California certified wymmera ryegrass
B. Fertilizer: 400 lbs./acre of 12-16-16
C. Rice Muich: 1,000 Ibs/acre applied evenly overfill slope.”

The comment is acknowledged. The following mitigation measure is added to the EIR/EIS,
page 1-30:

"Mitigation Measure 5.2.2.3.H. Fill slopes out of the 150 foot buffer shall be seeded,

fertilized and mulched to achieve a 75 percent vegetative cover using mulch rate C in

Mitigation Measure 5.2.2.3.G.”
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The comment is acknowledged. The following mitigation measure is added to the EIR/EIS,
page 1-30:

"Mitigation Measure 5.2.2.3.1. Water shall not be taken from the unnamed streamfor
construction purposes.”

The comment is acknowledged. The following mitigation measure is added tothe EIR/EIS,
page 1-30:

"Mitigation Measure 5.2.2.3.J. Fuel materials shall not be stored within the 150 foot stream
buffer.”

The comment is acknowledged. The following mitigation measure is added to the EIR/EIS,
page 1-30:

"Mitigation Measure 5.2.2.3.K. Any hazardous spill(s) of fuels, chemicals, or unknown
Sfluids shall be immediately reported to the appropriate state, county and federal hazardous
materials specialist. In case of a hazardous spill on BLM land, contact Dave Fatch,
Hazardous Materials Specialist, at (707 )468-4053 or Renee Snyder, Clear Lake Area
Manager, at (707 )468-4070. BLM office in Ukiah."”

The comment is acknowledged. The following mitigation measure is added to the EIR/EIS,
page 1-30:

"Mitigation Measure 5.2.2.3.L. All trash, cans, debris shall be disposed of in an authorized
refuge site."

The comment is acknowledged. The following mitigation measure is added tothe EIR/EIS,
page 1-30:

""'Mitigation Measure 5.2.2.3.M. BLM shall have a project coordinator occasionally visit
the work site when work is performed on BLM land."

The comment is acknowledged. The following mitigation measure is added tothe EIR/EIS,
page 1-30:

"Mitigation Measure 5.2.2.3.N. A BLM employee shall be notified before work on BLM land
commences.

Renee Snyder (707 )468-4070

Greg Managan (707)468-4078

Rich Estabrook (707 )468-4052 or

Dan Brown (707 )468-4049”

The commentis acknowledged. The following mitigation measure is added to the EIR/EIS,
page 1-30:

"Mitigation Measure 5.2.3.14.E. BLM shall monitor protective vegetative prescriptions
approximately 1 year after project completion.”
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11. The comment is acknowledged. The following mitigation measure is added to the EIR/EIS,

page 1-30:

"Mitigation Measure 5.2.1.6.G. In the event of any road or construction failure on BLM
land, corrective measures shall be undertaken.”

The memorandum of Greg Mangan regarding fishery resources and sediment control is
herein incorporated into the EIR/EIS record.

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY LETTER OF JULY 26,
1994

1.

LACOSAN currently is carrying out system wide improvements in infiltration and inflow
(IT) in the SERWTP service area. Similarly, water conservation programs are a required
element of LACOSAN planning in its service area. See Response to-Comment No. 4 of the
State Water Resources Control Board.

The comment is noted by the lead agencies. Consultation with the Corps of Engineers will
be required, as indicated in the EIR/EIS.

The mitigation measures identified in the Draft EIR/EIS, if implemented, would achieve the
compliance with Section 401(b) of the Clean Water Act. Consultation with the Corps of
Engineers will be carried out to ensure that these measures adequately satisfy all
requirements of the Act. The Mitigation and Monitoring Plan will specify all measures that
must be implemented as conditions on the Use Permit for the project.

The comment is noted by the lead agencies.

The use of silt curtains and other means to reduce turbidity during construction have been
identified as a mitigation measure. See Response to Comment No. 3 of the Lake County
Flood Control, Memorandum of Sue Arterburn to G.R. Shaul.

As recommended by the EPA, the following mitigation measures are added to the EIR/EIS:

"Mitigation 5.2.2.4.C . Bottom sediments should be sampled for contaminants prior to
construction of the lake intake structure and pipeline. Results of the samples should be
conveyed to the California Department of Fish and Game, Lakebed Management, and Lake
County Department of Environmental Health. In the event that levels of contamination are
sufficient to be of concern to public health or to wildlife, LACOSAN should meet with these
agencies to identify appropriate mitigation to minimize risks."

"Mitigation 5.2.3.9.B . As part of the Lakebed Alteration Agreement, LACOSAN should
consult with Lakebed Management and the California Department of Fish and Game to
determine the appropriate scope and schedule for carrying out a survey of fishery habitat at
the site of the proposed intake and pipeline structure in Clear Lake."
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As stated in Mitigation Measure 5.2.3.9, installation of the Clear Lake intake pipeline would
not occur during the adult spawning season. In addition, the intake would draw water from
28 feet below the surface of the lake, which would not affect fishery habitat.

The Mitigation and Monitoring Plan will contain an emergency response plan that addresses
appropriate clean-up and restoration requirements in the event of a spill.

See response to Comment No. 1 of the U.S. Fish and Wildlife Service.

There are no cuirent requests for appropriations or allocations from Clear Lake. Future
requests for same are speculative. The water drawn from the lake as make-up water would
decrease over time as wastewater increases in the service area. At the same time, water
conservation programs are anticipated to reduce water demand per unit household.

LACOSAN is in the process of negotiation for purchase of use water for which Yolo County
has adjudicated rights. An agreement has not yet been signed.

Yolo County Flood Control and Water Conservation District (YCFCWCD) sells water
primarily to agricultural and municipal customers. It has participated in the State Drought
Water Bank. In most years, YCFCWCD does not use all the Clear Lake water to which it
has rights. In years of drought, the Solano Decree establishes priorities for curtailment of
water supplied by the YCFCWCD. Highest priority is assigned to domestic water users,
followed by agriculture and then by industrial users. The proposed project use would be
considered an industrial use, and therfore, would be among the first of YCFCWCD's
customers to have its supply reduced. In the history of the YCFCWCD, there has been no
instance in which domestic water supply was curtailed. In general, planning studies for the
project indicate that the project might receive some curtailment of supply about once in every
12 years. Present indications from Yolo County are that this is a preferable coarse of action
to the prospect of having treated wastewater discharged into Cache Creek. In sum, current
arrangements would prevent the project withdrawal from affecting the supplies of domestic
or agricultural users.

Increases in emissions in the Southeast Geysers are not anticipated to eccur because of the
project. The BLM will consult with the Lake County Air Quality Management District and
Northern Sonoma County Air Pollution Control District to determine if the need exists to
demonstrate conformity with Section 176 (c) of the Clean Air Act.

As discussed in the Draft EIR/EIS, the project would accommodate an increase in residential
and commercial development in the LACOSAN SERWTP service area. New residents and
workers would generate additional emissions within the Lake County Air Basin primarily
through additional vehicle trips and vehicle miles traveled (VMT); however this increase
would be more than offset by the decrease in emissions per vehicle-mile expected to occur
into the future. The reasons for the decrease in emissions per vehicle mile are the natural rate
of vehicle turnover which has the effect of replacing older, more polluting vehicles with
newer vehicle manufactured to meet more stringent emissions standards and the change in
gasoline composition beginning in 1996 (i.e. California Phase Il gasoline).

Between 1993 and 2005, composite motor vehicle emissions (per vehicle mile traveled) are

expected to decrease by 63% for CQO, 67% for HC, and 41% for NOx based on ARB's
EMFACTF emissions factors. SOx emissions from motor vehicles would be negligible with
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the conversion to Phase IT (low-sulfur) gasoline. PM10 emissions from motor vehicle use
would increase between 1993 and 2005 since dust entrainment is the major component of
motor vehicle PM10 (rather than exhaust). However, the increase in motor-vehicle-related
PM 10 would not be expected to cause violations of state PM10 standards given the low
background concentrations in the Basin (see Table 4.6.1.1). Thus, while the cumulative
impact on PM10 would be adverse, it would not be significantly adverse.

Considerable comment has been received by the lead agencies about the very large size of the
EIR/EIS. For this reason, in compliance with NEPA and CEQA, much information has had
to be presented in abridged form with appropriate referencing. It is recognized that this
creates an inconvenience for reviewers. However, it is believed that additional detail in the
current EIR/EIS on other designs and alternatives that have been dropped from consideration
would not substantially enhance the ability of decision-makers to evaluate the current
proposal which has evolved from a very lengthy and costly planning and review process.

The comment is noted by the lead agencies.

A commitment by the project sponsors to continued monitoring of seismicity in the
Southeast Geysers is included as part of the proposed project.

As noted in the EIR/EIS, the two inches of water taken from the lake in a given year
represents a theoretical equivalent intended to illustrate the magnitude of the diversion. The
diversion, however, would not mean that the water level of Clear Lake would drop two
inches at any point in time or over an extended period. This is because water level in the
lake is constantly fluctuating because of the balance of inflow (from surface runoff, rainfall
directly into the lake, and groundwater supply) and outflow (from evapotranspiration,
diversions, and spills over the dam). It is estimated, for example, that evaporation alone
accounts for a theoretical loss of 36 - 40 inches of water off the lake each year.

Cumulative impacts on Clear Lake probably would be negligible. It is difficult to
quantitatively assess the cumulative impact of the diversion because of the above
considerations about fluctuations of the lake level. If one were to assume, as a theoretical
case, a steady state (inflow and outflow in exact balance) in which the two-inches of
diversion were an observable drop in lake level from O Rumsey, the effect on the water level
of the lake itself would be negligible. As a rule of thumb, the volume of water represented
by a two-inch drop in lake level would equate to about 85 acres reduction in lake surface
area. This represents about 0.002 percent of the 39,600-acre surface of the lake when it is at
0 Rumsey. There is no available mapping at a scale (horizontal or vertical scale) that can
accurately depict a two-inch drop in the lake level. It is assumed that most of the observable
85-acre reduction would be expressed in low-lying areas of the lake perimeter such as wet
lands. Under this scenario, there possibly could be some drying-out of the edges of the
wetlands affecting shallow-rooted plants, but sufficient saturation of the soils in those areas
probably would remain to maintain the wetland and riparian vegetation which has rooting
depths greater than two inches. Some surface ponding of water would be lost in those areas
and the habitat for invertebrates and fish that may occupy them.

The above scenario, however, is purely artificial because inflow/outflow balance in Clear -
Lake occurs only on a transitory basis. There are continuous cycles of water fluctuation in
the lake on a long-term, seasonal and daily basis. These fluxes substantially influence the
factors which support the lake, shore and wetland environments of Clear Lake. The worst

-
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case scenario would be the possibility of an extended drought that would tip the balance of
these hydrologic processes toward outflow far in excess of inflow. However, the impact of
the proposed project diversion under such conditions would not occur because of the
contractual limitation that would be placed on the diversion by YCFCWCD. YCFCWCD
could not exceed a diversion beyond its ad judicated water rights under any circumstance.
The project diversion is contained within these limitations of that water right.

The recommendation will be considerad by the lead agencies.

Currently there is no plan to provide additional chlorine treatment to the effluent. It is
possible that chlorine may be added in the future, although the Lake County Air Quality
Management District does not anticipate any odorous emissions problems. If a chlorine
additive were to be used, potential impacts to fish and wildlife would be minimal. The
effluent pipeline would be above ground at three creek crossings, Clayton Creek, Copsey
Creek, and an unnamed tributary to Sweet Springs Creek. A break in the pipeline at one of
these crossings would allow the chlorine-treated effluent to discharge into the creek and
possibly affect fish and wildlife. The amount of chlorine that would be applied is not known
at this time, but only a small amount would be needed to diminish odorous emissions. A
break would have to occur at one of these three locations and discharge effluent for a
substantial amount of time before the chlorine would be atlevels high enough to affect fish.

The recommendation will be considered by the lead agencies.
The recommendation will be considered by the lead agencies.

There are no hydrologic data available on flood flow near any of the locations where the
pipeline would cross swreams. As noted in the EIR/EIS, most of the stream crossings are
small ephemeral or intermittent streams with small channels. None of these streams is likely
to have sufficient erosive energy to uncover a pipeline buried to a depth of three to five feet
or to break the pipeline.

The larger watercourses, including Clayton Creek, Copsey Creek, Big Canyon Creek,
Cockerell Creek, and Putah Creek have substantially greater flood hazards and in flood have
significant erosive power. These watercourses display either incised channels (Clayton,
Copsey, and Cockerell Creeks), or wide cobble-bedded channels (Big Canyon and Putah
Creeks) at the locations of the proposed pipeline crossings. Both conditions are indicative of
flood flows of large volumes,

The Clayton Creek crossing would be a span crossing at the bridge. The bridge stands about
20 feet above the channel bottom and has no evidence of being undermined by channel
erosion. The primary threat during a flood would be the potential for large debris entrained
in the water to pile up against the pipe and bridge.

Copsey Creek also is a span crossing for the northerly crossing at a height of about 25 feet
above the channel bottom. In flood, this likely would be well above the water height. The
chief concern would be related to undermining of the steep channel banks that would bear the

pipeline and supports. During final engineering, an appropriated depth and form of
anchoring may be needed.
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In the upper (southerly) crossing of Copsey Creek, the pipeline would be buried. The
channel is somewhat broader, is less incised here an has a fairly gentle gradient, therefore,
and the erosive energy would be more distributed than at the northerly crossing. In flood the
hazard would be uncovering of the pipeline cover soil. :

The Big Canyon Creek crossing occurs in a wide area of the channel that is partly vegetated
with willows and trees. A cobble and sand bed is present. The gradient is gentle. In flood,
the water appears to reach a height of about four or five feet. The chief hazard would be
erosion of the cover, exposing the pipeline to damage of cobbles. To accomplish erosion to a
depth of several feet, this would have to be a flood of great size. The proposed plan would
include trenching the creek, possibly to a depth greater than three feet. Concrete protection
of the pipeline also may be used to anchor it and protect it from damage by moving bedload.
The sand and cobble cover would be replaced over the top. The cobbles would protect the
crossing in most flood flows.

Cockerell Creek would have a buried crossing. The incised creek has a cobble bottom and a
moderate gradient (the site is just above the confluence with Putah Creek). The concern
would be that flood waters would erode the channel bottom, exposing the pipeline.

Putah Creek has a very wide, sand and cobble bed. The gradient is gentle. Flood levels
likely would reach four or five feet. This creek probably has the greatest erosive energy, but
the width of the channel would distribute the erosive energy. Exposure of the buried pipeline
would be the concern. Design for the crossing would be similar to that at Big Canyon Creek.

The EIR/EIS describes the general nature of emergency identification through an alarm
system that indicates that a loss of pressure in the pipeline is occurring or a loss of water
from the Childers Peak Regulating Tank. Specifics of an emergency response plan are a
required part of the Mitigation and Monitoring Plan. It is worth noting that a break of the
pipeline at a large stream crossing during a major flood of a size sufficient to break the pipe
would not lead to a substantial increase in flood hazard or to a water quality problem. The
diameter of the pipeline would limit the rate at which it would drain, and this likely would be
small in comparison to the large flood flow. The dilution of the effluent in such a flood flow
would result in insignificant water quality impact.

EO 12898 is identified in the EIR/EIS. The proposed project would pass only through the
communities of Clearlake and Lower Lake. Neither community is predominantly
characterized as minority. While data are not available, parts of the pipeline in the eastern
part of Clearlake would pass through areas with many low-income residents. The service
area of the SERWTP is the most economically depressed part of the county. The project
would lower the debt service in this area. It is because of these socioeconomic conditions
that some sources of grants would be made available to fund the project, e.g., from the Rural
Development Administration.

The impacts on these communities would be temporary, primarily related to construction
disturbance in the City streets (which are largely unpaved and in poor condition). The
primary impacts would be construction traffic and dust, similar to that which would occur -
elsewhere in the area during construction. There are no commercial enterprises in this area.
In the long-term, it is likely that the community would benefit from the project because it
would remove an obstacle to growth and, thereby, provide future job opportunities which are
currently limited in the area.
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Responses to Comments on the Draft EIR/EIS

The EIR/EIS has been made available at public facilities in Clearlake. Middletown, Lower
Lake, and elsewhere in the county, as well as Sonoma, Mendocino and Yolo counties. There
have been 12 workshops with presentations about the project at public forums, service
groups and organizations. Notifications of hearings on the project have been made in local
newspapers. There has been considerable coverage in the local new media about the project

for a number of years. There appears to be a high amount of support throughout the area
served by this project.

18. The following table presents information that is available on water quality standards.
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TABLE 4.4.4-4
(Revised)

SERWTP Effluent Wastewater Quality and Applicable Water Quality Standards

Parameter

Total Hardness
Calcium
Magnesium
Sodium
Potassium
Total Cations

Total Alkalinity (as CaCO3)

Bicarbonate (HCO3)
Sulfate

Chloride

Nitrate

Total Anions

pH

Specific Conductance
Total Filterable Residue
Apparent Color

Odor Threshold @ 60°C
Turbidity

MBAS

Arsenic

Barium

Cadmium

Chromium

Copper

Iron

Lead
Manganese
Mercury
Selenium
Silver

Zinc

Endrin
Lindane
Methoxychlor
Toxaphene
24-D
2,4,5-TP Silvex
BODg

Effluent Quality

R »

172 mg/L
32mg/L
22 mg/L
109 mg/L
13 mg/L
8.49 meq/L

187 mg/L
228 mg/L

101 mg/L
64 mg/L

10 mg/L
7.80meq/L
8.1 units
696 umho/cm
348 mg/L
22 units
33ton
40NTU
<0.05 mg/L
<10 pg/L
<100 pg/L
<lpg/lL
<10 ug/L

<50 pug/L
150 pg/L
<Spg/L
100 pg/L
<lpug/L
<Sugl
<10 ug/L
<50 pg/L
<0.02 pg/L
<0.4 ng/L
<10 pg/L
<0.5 pg/L
<10 pg/L
<lpg/lL
8 uglL

/a/

fa/

45 mg/L (NO3)
o

Between 6.5 and 8.5 units
.l

/a/

Ll

No limit; DO must be >1 mg/L
Y,
fa/

Sug/lL
_a

10 pg/L
33,000 pg/L (Chromium III);

50 pg/L (Chromium IV)

1,000 pg/L
A

50 ug/L
"

0.012 pg/L

10 pg/L

50 pg/L
5,000 pug/L
0.02 ug/L
0.4 ng/L
10 pg/L
0.5 ug/L
100 pg/L

1 ng/L

40,000 pg/L (30 day average); .

80,000 ug/L (daily maximum)

/& According to the Central Valley Regional Water Quality Control Board, there is no set standard for
this parameter for wastewater. However, a limit may be established if unusually high levels are

detected.




Responses to Comments on the Draft EIR/EIS

19. EPA's General Conformity Rule (i.e., conformity to the applicable federal air quality plan)
applies to areas designated "nonattainment” or "maintenance" with respect to federal ambient
air quality standards. As discussed on page 4-139 of the Draft EIR/EIS, Lake County and
northern Sonoma County are designated as "attainment" or "Unclassified" with respect to
federal ambient air quality standards. As such, no federal air quality plan has been developed
for either of these areas. Therefore, a conformity determination is not likely to be required.
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Responses to Comments on the Draft EIR/EIS

EDIT TO THE EIR/EIS REQUESTED BY THE LEAD AGENCIES

Figure 4.15.1-A and 5.3.1-A of the Draft EIR/EIS contained incorrect information about
injection and production. The totals indicated on the previous charts included Unocal's total
production in The Geysers rather than that specifically for Units 18 and 20. The attached figures
are the revised graphs with the corrected information specific to the project area.

The intermittent stream course on the south side of Childers Peak was incorrectly identified as an
unnamed tributary of Big Canyon Creek. This was identified in the Draft EIR/EIS in Table
4.4.2-1 (page 4-73) and Table 5.2.2-1 (page 5-27) as the crossings of the Geysers Effluent
Pipeline at Stations 68-72 and 72.5. The unnamed stream is, in fact, a tributary of Putah Creek.
This tributary joins Putah Creek a little downstream of the confluence of Putah Creek and Big
Canyon Creek.
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Comments Received at the Public Hearings and Responses

COMMENTS RECEIVED AT THE PUBLIC HEARINGS AND RESPONSES

Most comments and questions presented at the public hearings are the same as those presented in
the preceding portion of this report, and many were offered by the same individuals who
submitted written comments. These comments and responses to them will not be repeated here.
The following are specific comments not covered by the preceding discussions. All comments
are paraphrased.

PUBLIC HEARING OF JUNE 30, 1994
Commissioner Louise Talley

Comments: There is concern about affecting business operations. There should be mitigation to
minimize these impacts on commercial businesses. Can construction avoid peak business
periods? Would there be delays in construction due to encountering cultural resources? Is Clear
Lake Oaks County Water District interested in joining the project? Will there be a local hire
program? Will bald eagles be affected?

Response: As a general rule, one may expect minimal disturbance of businesses. There are
relatively few businesses along the route and most have alternate access. There will be
nuisance dust and noise. It is possible that an open trench may exist in streets for about two
weeks. This would not cut off access to businesses as steel plates can be placed over the
trench. The only substantial limitation might be that heavy trucks could not drive across the
plate for deliveries. This can be handled with proper advance notification of businesses, as is
suggested as mitigation in the EIR/EIS.

The following mitigation measure is added to the EIR/EIS, page 1-49:

"Mitigation Measure 5.2.11.4.A. Construction activities should be designed to minimize
obstruction to the access to commercial businesses."

Cultural resources are present on the proposed pipeline route. Some of these are important
resources, and the process of determining their nature and significance can be very time
consuming and costly.

Originally the Clear Lake Oaks County Water District (CLOCWD) declined participation in
the project. This remains true at present. Recently, LACOSAN staff were invited toa
meeting of CLOCWD to discuss the project. CLOCWD is conducting engineering
feasibility studies of their own to deal with their wastewater disposal problem. They have
indicated that they would consider joining the project if another feasible solution is not
found. Participation by CLOCWD would reduce the needed volume of lake water
withdrawal.

There will be a local hire program.

The EIR/EIS indicates that there will be no impact on bald eagles.



Comments Received at the Public Hearings and Responses

Commissioner Jim McMurray

Comment: Will local roads and bridges be affected and left in good repair?

Response: The EIR/EIS contains mitigation requirements that will repair roads to equal or better
condition than prior to construction. A survey of bridges will be conducted to ensure that
they will not undergo damage from heavy loads.

Commissioner Al Schulz

Comments: Who is responsible for proper construction and meeting of specifications? Will
there be a rate increase?

Response: There is an Oversight Committee which is responsible for the project construction.
Boyle Engineering Corporation would be retained by the Committee to provide design and
construction oversight.

There will be a rate increase to cover LACOSAN's funding responsibilities. The remainder
of the costs will be from industry and grants.

Representative of the Middletown Press Democrat

Comment: Are burials expected to be encountered?

Response: Yes. Since the public hearing, a burial was encountered in Lower Lake in a road
along the proposed pipeline alignment.

PUBLIC HEARING OF JULY 14, 1994

Bob Miller, Operating Engineers of Santa Rosa

Comments: The proposed project is a logical, straightforward solution to a difficult problem. It

will provide jobs and economic benefits. It will create 150 construction jobs. The Santa Rosa

effluent pipeline (to The Geysers) is cost prohibitive and offers many disadvantages.

Response: The comment is noted by the lead agencies.

Eileen Diener, Lake County Rancher

Comments: The project area has underground springs and rivers and is a vital resource.

Injecting wastewater into groundwater will endanger the resource. There is concern about

bacteria survival in the water and groundwater. Would you drink this water?

Responses The project would not discharge wastewater to surface or groundwaters. The waxer
would not be used for drinking water.
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Robert Stark, Friends of Cobb Mountain

Comments: There has to be a seismicity effect. David Oppenheimer of the U.S. Geological
Survey showed local residents how seismicity has increased. A PG&E report once indicated that
energy development in The Geysers should be regarded as having a 30-year life and should not
be reused. The day will come when the lake water will have to go back to the groundwater
system and eventually used for drinking water. I have received many phone calls from concerned
citizens about the project. I do not want to stop the project, but I believe it needs to be the best
possible. It is not likely that wastewater will reach Clear Lake. Water quality probably would
not be a problem. The chief concern is with the pipeline and lift stations. Commitment to the
Geysers will limit other uses.

Responses: Induced seismicity is analyzed in the EIR/EIS. The analysis indicates that there is
an effect of geothermal operations on microseismicity. However, no significant impact is
expected with regard to potentially damaging seismic events.

Ann Hackett, Resident

Comment: Who is liable in the event earthquakes do occur?

Response: See response to Comment No. 5 of the Friends of Cobb Mountain letter.
Commissioner Al Schulz

Comments: Many of my concerns about control of the project have been resolved after a
meeting with Dean Cooley (of PG&E), specifically the agreements of the participating parties
will help to control overruns. We cannot afford to let Lower Lake and Clearlake stagnate. There
is no concrete evidence that there will be increased seismicity.

Response: The comments is noted by the lead agencies.

Commissioner Jim Murray

Comment: Will the existing wastewater spray irrigation systems be retained?

Response: At this time LACOSAN would prefer to retain the spray system as a back-up system
to maintain flexibility in the system. Most of the current wastewater disposed through spray
irrigation will be used in the Geysers Effluent Pipeline.

Commissioner Ed Robey, Jr.

Comment: Has this type of project ever been done before?

Response: Wastewater injection has been carried out in a number of locations across the United
States. This is the first project in the United States to use treated wastewater in a geothermal
environment for energy production. The total amount of water used in previous injection
operations in The Geysers was substantial and included larger flow rates for individual injection

wells. That water was primarily power plant condensate, the volume of which has declined to its
current level. The total project water volume would restore that historic level of injection and
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increase it to a somewhat greater level (see revised Figures 4.15.1-A and 5.3.1-A, included with
this submission).
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®

Mrs. Karan Mackey, Chair MAY 121993
Board of Supervisors

County of Lake -
Court House LAKE COUNTY PLANNING DEP

Lakeport, CA 95453

Dear Supervisor Mackey:

I wish to express my appreciation for your very effective
chairing of last Thursday's workshop at the Guenoc Ranch. You
forthrightly called for all issues to be presented and for a

cooperative spirit to be displayed by all parties in facing those
issues.

Unfortunately, that cooperative spirit was not shared by
the geothermal industry. We were appalled, and not a little dis-
appointed, by their unwillingness to acknowledge any
responsibility in the matter of local earthguakes and by their
apparent intent to circumvent the issue entirely. This was most
unfortunate. In the view of Cobb Valley and Anderson Springs
residents, earthquakes induced by geothermal fluid extraction and
by the injection of fluids into the reservoir is one of the two
most important environmental issues relating to the proposed
sewage effluent injection plan. The other §is spring water pollu-

tion, but it is the issue of earthquakes that I am addressing
here.

We have thus far generally supborted the effluent injec-
tion proposal under conditions that are being presently pursued
by Mark Dellinger. These are:

1. an expanded study of Geysers seismicity for a better
understanding of the phenomenon,
b 3

2. the development of reservoir management technigques to

prevent an increase of the frequency or intensity of the
quakes,

3. a provision for compensation of homeowners for damage to
structures by gquakes caused by geothermal operations.

OFFICE BOX 47 o COBB, CALIFORNIA 95426 o (707) 928-5376




Meeting these conditions obviously depends on industry ack-
nowledgement of responsibility and willingness to cooperate. OQur
present support for the injection proposal is absolutely depen-
dent on these conditions, and we will regretfully be forced to
oppose the project if they are not effectively realized.

We are aware that the local Geysers earthquake issue has
been almost systematically dignored in political circles, but we
ask the Lake County Board of Supervisors to regard it as a
serious matter in need of attention. We live with the guakes,
and we are tired of them. Perceptible guakes occur two to three
times per week, and heavier ones (magnitude 3.0 and above) occur
on an averege of two to three times per month. They rattle our
china, knock things off shelves, cause momentary anxiety when
they happen, and frighten our guests. They have caused minor
structural damage already, and will l1ikely cause further damage
in the future. The industry cannot afford to avoid this dissue.
It is fully acknowledged in the scientific community that
geothermal operations in The Geysers f1dield —-- both fluid extrac-
tion and fluid injection —-- are the major cause of the guakes
which we experience.

I enclose for your information three professional papers
and a list of the Geysers quakes over magnitude 3.0 which have
occurred since March 1984. The recorded latitude and longitude
places the epicenters of all but thirteen of the one hundred and
twenty—-eight listed gquakes within The Geysers operational area.
These thirteen are placed in brackets. | have highlighted the
quakes of magnitude 3.5 and above. While the strongest quake
lJisted was 4.9, it is significant to note that the 3.6 gquake at
4:29 pm on January 18tn, 1993 (listed as Jan 19, 1993, 2429
Greenwich Mean Time) was felt as the strongest to date by most
Cobb valley residents.

Anything that you and the Board can do to support our
concern and to ensure industrial cooperation with the conditions
which we have requested will be greatly appreciated.

Sincerely yours,

" Hamilton Hess
Vice Chairman

cc: Members of the Board
Mark Dellinger
Calpine Corporation
Northern California Power Agency
Pacific Gas and Electric Company
California Energy Commission




COUNTY OF LAKE

PLANNING DEPARTMENT
Resource Management Division
Courthouse - 255 N. Forbes Street
Lakeport, California 95453
Telephone 707/263-2221

June 22, 1993

Mr. Hamilton Hess
Friends of Cobb Mountain
P.O. Box 47

Cobb, CA 95426

Dear Hamilton:

Karan Mackey has referred your May 11, 1993 letter to me for inclusion in the public
scoping comments on the Southeast Geysers Effluent Pipeline EIR/EIS.

As you know, the EIR/EIS team is treating seismicity as an important issue. The team
recently held a working session with USGS representatives to ensure that all relevant prior
research is taken into consideration, and that the team's analytical approach is as sound
as possible. Preliminary planning for a long-term monitoring network was also discussed.

Because of the issue's importance, the team agreed that as soon as the public draft EIR/EIS
is issued, a special public meeting devoted exclusively to seismicity will be held near
Anderson Springs or to allow interested persons an opportunity for discussing the draft
impact analysis with its authors.

Again, we appreciate your interest and participation, and look forward to working with you.
Sincerely,

M A

Mark Dellinger
Energy and Resource Manager

MD:dls
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May 28, 1991

P.O. Box 11279, Santa Rosa, California 95406-1279
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A FINANCING CONCEPT
LAKE COUNTY WASTE WATER DISPOSAL

1. TAX-FREE FINANCING

1.1 Potential Ownership/Financing Structures

In choosing the non-profit structure, we will achieve the following goals:

. Achieve the lowest cost method of disposing of Lake County’s waste water
. Achieve lowest cost, most secure financing

. Utilize tax-exempt debt

. Avoid direct debt issuance by Lake County

. Provide financing flexibility

. Provide that the County will maintain ownership of the facility

1.2 Solution

. With the sponsorship of the County, form a non-profit Special Purpose Corporation
("SPC") to act as the financing entity and the nominal owner of the waste water

transportation system.

. The SPC would issue tax-exempt non-recourse debt to finance the project. The SPC
would contract with Calpine or another party for equipment, design, construction and

operation of the project.

. The SPC would transport the County’s waste water to the Water Customers for reinjection
in their geothermal fields. The price of the transportation would be set to repay the bonds

plus a debt service margin.

. Once the bonds were repaid, legal title to the water transportation system would

automnatically pass to Lake County.

This structure involves stand-alone, non-recourse, tax-exempt financing, no payments by the
County for the disposal of its waste water, and limited construction and operation risks.

PRO-28.02 1



1.3 Project Financing Structure

The project financing structure is identified in the organization chart on the following page.

This structure is based on achieving the above goals. If the County prefers to issue the debt
directly, the only change to our recommended structure would be to bypass the SPC. In this case
the County would sell the water directly to the Water Customers. Our intent is to work with the
County to find a structure which achieves all party’s goals.

PRO-28.02 2 53M1
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FINANCING STRUCTURE
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EXHIBIT A

PROJECT STRUCTURE

This is a brief outline of a proposed structure for the private financing, construction and operation
of the Lake County Waste Water Disposal Project (the "Project") for the benefit of Lake County
(the "County"). '

The proposal consists of the formation of a non-profit Special Purpose Corporation "SPC" to act
as the financing entity and the nominal owner of the Project. The SPC would issue tax-exempt
non-recourse obligations on behalf of the County to finance the costs of final design and
construction of the Project. The SPC would enter into a contract with Calpine Corporation, or
a related entity ("Calpine"), for the final design and construction of the facilities. A separate
‘contract would be entered into.between the SPC and Calpine for the operation of the Project upon
completion. All water transported by the Project on behalf of the County would be sold to
Calpine and/or other geothermal companys (the "Water Customers") for reinjection in
The Geysers steamn fields. The Water Customers would pay the County for the water delivered
to the stean fields. The County would then pay the SPC for the transportation of the water
under a long-term transportation agreement. Legal dtle to the Project would automatically pass
to the County upon retirement of the indebtedness and the expiration of the transportation
agreement.

1. FORMATION OF THE SPECIAL PURPOSE CORPORATION

The SPC would be created for the sole purpose of, and its powers would be specifically limited
to, the construction and operation of the Project. No income or profits of the SPC would inure
to any private individuals, except to the extent paid for services rendered.

The County could have control over the SPC. All rights of the SPC under the agreements
-described below would be assigned to the bondholders or to the County, as appropriate.

2. ISSUANCE OF TAX-EXEMPT OBLIGATIONS

The SPC would issue its own obligations to finance the costs of the Project. This indebted-
ness would be repaid out of the payments made by the County pursuant to its transportation
. ~agreement with the SPC. The County would be under no obligation to pay the indebtedness
- directly and would only pay for transportation when and as water is delivered. See the discussion
under Sale of Waste Water Transportation to the County below. Repayment of the indebtedness
- would be further secured by a letter of credit provided by a bank and arranged by Calpine.

The indebtedness of the SPC would be issued on behalf of the County, and therefore would be
tax-exempt under the Internal Revenue Code of 1986, as amended, and the applicable regulations
and rulings thereunder. A number of requirements would have to be met, all of which we
believe can readily be complied with. Most importantly, the County would obtain full legal title
to the Project upon the retirement of the bonds without the payment of any additional
consideration, and the County would have the ability, though not the obligation, to acquire the

PRO-28.02 A-l 53/1



Project at any time by paying off the indebtedness. The County would also approve both the

. formation of the SPC and the specific obligations to be issued by it.

Based upon the information provided to us, we do not believe that the bonds would be subject
to state volume cap limitations.

3. CONSTRUCTION OF THE PROJECT

A contract for the final design and construction of the Project would be entered into between the
SPC and Calpine. The contract could call for the posting of a performance bond from a surety
company, as is generally required for public contracts, if this is deemed necessary or advisable.
Calpine would agree to complete the Project for a fixed or determinable price.

4, OWNERSHIP OF THE FACILITIES

The SPC, as the entity financing, constructing and operating the Project, would be the nominal
owner of the facilities. The County would agree to work with Calpine and the SPC in obtaining
the necessary right of ways for the construction of the pipeline and securing all necessary federal
and State permits and approvals with respect to the Project.

5. OPERATION OF THE PROJECT

Upon completion of the transportation facilities, the SPC would enter into a contract with Calpine
or another party, such as the County, for the operation and maintenance of the Project. It is
unclear as to whether a competitive bidding procedure would be necessary or advisable under
state law with respect to this contract. In any event, certain provisions of the contract would be
otherwise limited by the Federal tax laws. In particular, the initial contract would have to be for
a maximum term of five years, and would be subject to cancellation without penalty at the end
of three years. The contract could be renewed at the expiration of each five-year term with
similar terms upon satisfactory performance by Calpine.

6. SALE OF WASTE WATER TRANSPORTATION TO COUNTY

The SPC and the County would enter into a transportation agreement pursuant to which the
County would agree to pay for all waste water transportation provided by the Project. There are
several ways the County could pay for the transportation. The County could make periodic
payments pursuant to a predetermined, fixed schedule over the term of the contract. The County
could also enter into a contract providing a fixed GPM charge. However, the County would be
under no obligation to pay if no water is transported.

The transportation agreement would terminate after the indebtedness incurred to finance the
Project has been paid. At that time, legal title to the Project would automatically pass to the
County, without the payment of any additional consideration.

7. SALE OF WASTE WATER TO THE WATER CUSTOMERS

The SPC and the Water Customers would enter into a water supply agreement pursuant to which
the Water Customers would purchase the County’s water delivered to the Water Customers by

PRO-28.02 A-2 53P1



the SPC. The water would be priced to cover the debt service on the bonds issued to build the
project plus the cost of transportation that was charged to the County. Since the SPC is a non-
profit company, it would rebate the payment for transportation back to the County. the Water
Customers would effectively pay the SPC for transportation on behalf of the County. The net
flow of money would be from the Water Customers to the SPC to the bondholders, with no net
funds being paid by or to the County.

PRO-28.02 A-3 53M1
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TABLE 1
CAPITAL COST ESTIMATE
Pipeline from Clearlake to Geysers
(1991 $)
Clearlake to Anderson Springs
Anderson Springs to Unit 13

Pipeline - $16,000,000 $1,000,000
(20" Coated Steel)
Pump Stations 300,000 3,800,000
Other Equipment 250,000 100,000
Right-of-Way 200,000 50,000
- Calpine  $50,000
- PG&E 50,000
- Private 100,000
- County 25,000
- State 25,000
Permits 75.000 25.000

Subtotal $16,825,000 4,975,000

Engineering 600,000 200,000

Contingency 3.365.000 995.000

(20%)

TOTAL $20.790.000 $6.170.000

NOTE: Price does not include pipeline distribution system to injection wells.
RPT-31.14 512491




TABLE 2
ANNUAL PIPELINE OPERATING COST
(1991 3)
Clear Lake to Anderson Springs
Anderson Springs to Unit 13
Maintenance Cost®® $300,000 $300,000
Pumping Cost® 400,000 1,200,000
TOTAL $700.000 $1.500.000

(09) Escalates at four percent (4%)

(2) Based on flow of 3,500 gpm. Energy price of $0.08/kWh
escalating at four percent (4%) per year.

RPT-31.14 /491
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MODEL OF INJECTION FLUID BREAKTHROUGH

INJECTION WELL :
. PRODUCTION WELL
|
I e;_/-T

TOP OF
N —— ~ —— | e RESERVOIR

MAJOR PERMEABILITY — S\
CHANNEL (STEAM ENTRY)

SUBSIDIARY
o— FRACTURES




FIGURE 2
SOUTHEAST GEYSERS STUDY AREA
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TOTAL LPA PRODUCTION/INJECTION
SOUTH EAST GEYSERS PROJECT
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EFFLUENT VALUE - GEYSERS INJECTION

1, INCREASED POWER PLANT QUTPUT,

2, INCREASED STEAM FIELD RESERVES AND LIFE.

POLITICALLY AND ENVIRONMENTALLY ACCEPTABLE METHOD
FOR THE DISPOSAL OF EFFLUENT.

4, PRESERVATION OF THE VALUE OF GEYSERS RESOURCE WHICH
THEREFORE PROTECTS AN IMPORTANT SOURCE OF TAX REVENUES
AND EMPLOYMENT IN LAKE COUNTY,
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GEYSERS EFFLUENT INJECTION PROJECT

PROJECT VIABILITY DEPENDS ON:

1, JOINT PARTICIPATION IN PROJECT FROM STEAM SUPPLIERS,
POWER PLANT OPERATORS AND LAKE AND SONOMA COUNTIES.

2, INCREASED INITIAL WATER FLOWS FROM THE PROJECT THROUGH
UTILIZATION OF ADDITIONAL WATER SOURCES.

3, SUITABLE FINANCING STRUCTURE TO MAKE PROJECT VIABLE
PARTICULARLY IN EARLY YEARS.
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