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August 17. 1994 

Dear Reviewer: 

The attached document, combined with the Drnft EIR/EIS, constitutes the Final EIR/EIS to 
the Southeast Regional Wastewater TreatmentPianf'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 Street in Lakeport at 2:00p.m. on 
August 25, 1994. 

ESA 
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Director 

United States Department of the Interior 
BUREAU OF LA.l'IJD �l\NAGEMENT 

Clear Lake Resource Area 

2550 North State Street 

Ukiah, California 95482-3023 

fD) m 00 m 0 w m rrt lJi) AUG I 7 1994 � 
ENVIRONMENTAL SCIENCE AS SOC 

(28 00) 
CA-33688 
CA-050 

Office of Federal Activities (A-104 ) 
Environmental Protection Aqency 

AUG 1 7 1994 
4 01 M �treet, s.w. 
Washinqton, D.C. 204 60 

Dear Director: 

In compliance with Section 102(2) (C) of the National Environmental 
Policy Act of 1969 and in accordance with 4 0  CFR 1506.9, we are 
enclosinq five (5) copies of a final Environmental Impact Statement 
(EIS) for the "Southeast Reqional Wastewater Treatment Plant 
Facilities Improvements Project And Geysers Effluent Pipeline 
Project". This is a joint EIS/EIR with the Lake county 
(California) Sanitation District. This Statement was prepared for 
the Bureau of Land Manaqement. 

Notice of this statement should be published in the Auqust 25, 
1994 , issue of the Federal Reqister, and will be open for comment 
throuqh September 26, 1994 . Enclosed is a brief project 
description that may be used for the Federal Reqister notice. 

If you have any questions, please contact Richard Estabrook at 
(707) 4 68-4 052. 

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

Sincerely, 

/� 1 ' 

'./5 J:_)(L0 kfJJ 
Renee Snyder 
Clear Lake Resource � Manager 

cc: Sean Haqerty, Bureau of Land Manaqement (CA-922 ) 
Jack Mills, Bureau of Land Manaqement (CA-930 ) 
Mark Dellinqer, Lake County Special Districts 



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 •akeup 
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 - 4 700 Golf Ave., Lakeport 
City of Clearlake Offices - 14 360 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 I Environmental 

Impact Statement (EIRIEIS) 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 EIRIEIS were held iii' 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 

EIRIEIS. 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 EIRIEIS has not been reprinted. Therefore, changes to the text of the 

Draft EIRIEIS 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 EIRIEIS will serve as the 

Final EIRIEIS. A separate Mitigation and Monitoring Plan is under preparation. 

A period for public comment on the Final EIRIEIS 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 

Courthouse- 255 N. Forbes Street 
Lakeport, California 95453 
Telephone (707) 263·2341 
FAX (707) 263-7748 

June 9, 1994 

Environmental Science Associates, Inc. 
301 Brannan Street, Suite 200 
San Francisco, CA 94107-1811 

Subject: Geysers Effluent Pipeline Project 

Gentlemen: 

G.R.SHAUL 
Public Works Director 

Staff has reviewed the draft EIRIEIS 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 
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 

2 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, 6£-�/ 
G. R. SHAUL 
Public Works Director 

SDL:csj 
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J STATE OF CALIFORNIA- Environmental Protection Agency 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
CENTRAL VALLEY REGION 

PETE WILSON, Govern 

1 3443 Routier Road, Suite A 
Sacramento, CA 95827-3098 
PHONE: (916) 255-3000 

I 
FAX: (916) 255-3015 

23 June 1994 
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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 EIRIEIS 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  

2 

3 

1. Page 1-12 The pumps extracting lake water would be shut down during periods of algae 
blooms in the lake. This is presumably to reduce the organic concentrations in the line and to 
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. 

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

515. Page 2-119 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. · 

If you have any questions regarding these comments, please call me at (916) 255-3080. 

�LL 
Associate WRCE 

i:P.w--'-.1 

CCVNiY Or LAKE SPeCiAL ;)fSTiitCTS 
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COUNTY OF LAKE 
PUBLIC WORKS DEPARTMENT 
Courthouse - 255 N. Forbes Street 

Lakeport, California 95453 
Telephone (7071 263-2341 
FAX (7071 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: 

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 

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 

TO: 

FROM: 

MEMORANDUM 

G. R. Shaul, Director 

Tom Smythe � 
Water Resources Engineer 

PUBUC WORKS DEPARTMENT 

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. 

l 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 

2 of 3.78 R (1322 nisi}. 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 Aood Control & WCD 
(YCFCWCD) which "owns" the upper part of the lake. The water belongs to the people of the 

3 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 �ater be pumped all year except for the algal bloom 

4 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 
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G. R. Shaul, Director 
SERWTP EIRIEIS 
June 24, 1994 
Page 2 

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 

4 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 
5 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 

6 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 

7 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 · 

8 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 

9 water's erosive power. Overall erosion can be minimized by outsloping the road, maintaining 
vegetation at the top and down the till slope, and providing adequate cross drainage and energy 
dissipation at the natural drainage crossings. At large tills, such as creek crossings, drainage from 
teh road surface should be transferred across the till slope in culverts or "half-pipe' flumes. 

10 
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 0 R (1318 msl). During the 1976-77 drought (a 500 year event), a low level of 
1315 msl was experienced. 



G. R. Shaul, Director 
SERWTP EIRIEIS 
June 24, 1994 
Page 3 

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 

1 1  Lake, not the City of Clearlake. The bridge should be analyzed for canying 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 

12 175 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 

13 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. 

14 
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, 

15 Davis, not the Clear Lake Algae Research Unit (CLARU). CLARU completed its investigations 
in the 1970's. 

16 1 There is no additional information on water quality of Clear Lake in Section 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 

17 surface area of the Lower Arm (12.6 sq.mi.), the drainage area is approximately 81 square 
miles. 

1 8 1 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. 

19 
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) (Burns Valley Overflow) and Copsey Creek (110' to 300' 
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G. R. Shaul, Director 
SERWTP EIRIEIS 
June 24, 1994 
Page 4 

20 
wide). There are designated floodways on Bums Valley and Miller Creeks. The FIRM does 
not designate a floodplain on Big Canyon Creek, except at the confluence with Putah Creek. In 
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 
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COUNTY OF LAKE 
PUBLIC WORKS DEPARTMENT 

Courthouse - 2 55 N. Forbes Street 
Lakeport. California 95453 
Telephone (707) 263-2341 
FAX (7071 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: 

G.R.SHAUL 
Public Works Director 

This Department's Lakebed Management staff have reviewed the Draft EIRIEIS 
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, 

6;G :5i_p 
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 
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COUNTY OF LAKE LAKE COUNTY FLOOD CONTROL 

MEMORANDUM 

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

FROM: Sue Arterburn, Flood Control Director � 
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 

Pier. 
1.4.2.1 Alternative Facility Designs, Lake Diversion Pumps and Pipeline on 

Lake County Code, Chapter 23, limits the length of a pier to 100 feet lakeward 
of zero Rumsey ( R) or to a depth of minus ten ( 1 0) 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 
3 Harbors and Navigation Code. 

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

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

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

RAS: lmk.a\lkbd\wstwtr 
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Friends of C.obb Mountain, Inc. 

Mr. Mark Dellinger 
Energy and Resource Man:�gt:r 
Special Distrit;ts 
County of l..;1k1.� 
255 North Forbes Street 
Lakeport, CA 95453 

Dear Mark: 

Box 47, Cobb. CA. 96426 (707} 928-5876 

5 July 19V4 

Thank you for sending me a copy of lhc DRAFT Ell�/ciS f�)r the S()\JTTIEAST REGIONAL 
WASTEWATER TREATMENT PL�NT FACILITIES IMPROVEMENTS PROJECT AND 
GEYSEI�S EFFLUENT PIPELINE PROJECT. 
It was duly rL�cdvcd at the aJdrcss in the Oriitcil-Kingoom to \vnich you sent ·it. ·i am gmtcf\ii 
for the opportunity to provide :1 review of the seismicity section nn behalf of Friends of Cohh 
Mountain. 

Rcgrcttahly, I fincl the treatment of siesmicity to be gravely deficient, for it utterly fails to 
treat our concerns in an adequate manner. You wilt yourself rccongnize lhis in light of our 

pt�st discussions with you, th� re.�ults of which were summariz�d in written fnrm. This 
summary is included, together with n1y letter of May 11, 1993, to Supervisor Mnt�kcy in 
Appendix A, it�.�ms 12 to 14, Volume 2 of 2 of the DRAl·T .EIR/E.I!:i. I would point out that 
your response w my h':ltr.r to Supervisor Mitckey, in which you assured us that uur concerns 
would he taken fully intn account in the DRAFT F.JR/EIS, is not includ,�d in thi� Appendix , 

and that the appropriate existing documentation rcgnrding your concurrence with our concerns 
and your intent to tkal with them directly is therefor�.� lacking. 

· In li£ht of the ahovc, I am sure thl\l you can understand my present frustration, 
disappointm1.�nt, anguish, and indeed anger -- not at yuu personally, for we have always 

2 known you to he even-handed and conscientious -- hut with the system which routinely 
prmJuc1.�s EIRs in liuch a way that issue� that are insuluable or seriously inconvenient for the 
pwject become mas1�aged to become non·pmhlems. 

�ntc ·gcncml·tn:�utrnent· uf·the-caun�-uf.thc. seismic .e.\lents.tc.sulting .fmn1 JUJ:."lm.prJ\dtlc:tion and 
nuid injection in The Geysers O�otheunal field given in section 5.3.2 on pages 5-115 through 
5-135 is in hasic agreement with other studies of seismicity at the Geysers, hut I �ould refer 
the editors of the EIR/RIS to the historical listing of seismic events at llte Gey�crs from the 
talc 1940s to the present which is available from the U.C. Berkeley Seismographic Station, 
and which we ourselves obtained rrom them six months ag(). The form in which we received 
this infomtation is particularly valuable and revealing. as it include.-; r�lcvanl dat� with respect 
to each recorded event, and encomp:tsscs not only seismic events of mHgnitude 3.0 and above 
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in Ttw C'it:yst�rs geoth�rmal field, hut also all events during the same time peril)d and in the 
.same magnitud� rang�: within an area <ksr..:rihcd by an approximat�;ly fifty mile radius from 
'l'h� Geysers. This data is also available, of course, from lJSGS in Menlo PAI'k. In light or 
this information, tlu.: stat�mcnt in the tirst paragraph on page 5-J 29 of the seismicity section 
of the EIR/EIS thnt "th� frequency of earthquakes between M 3.0 and 4.2 is relatively small 
and essentially many of these events nrt: �ttributablc to natural regional t:arthquahs" is 
r..�ornplctcly fals1.:. Thl:rt: has heen a phenomenal increm;e in seismic events �•hove M 3.0 m 
the Geysers sine�:: the ht�ginning l)f commercial geothermal operations, and especitilly since 
thl: mid� 1 enos, and the lm:.ations and depths of these events •• with very few exceptions •• 

show that thl:y art: directly attrihutahle to steam extraction and fluid inject ion nr..:tivitics at The 
Geysers. This phen�Hl1enon and its causes art:, as you know, 4:cncral ly r�ported and 
acknowledged in puhlish�d papers on the suhjer..�t. Minimizing and attempting to obscurt tht: 
real situation, if that has he.en the. intent of the. statement quoted nhovc, only serve� to 
undermine thl� cn�dihility of the: EIRtF.IS. 

'I11c most ohjcctinnahlt' aspect of the trcalrncnt of induccu scismidly in this section of tlw 
El R/F.IS is in its tntal failure to ndurcss the puhlicly known com;�.:rns of local residents in a 
mt:aningful way. Wlwn mentioned. these conctrns art: eitht:r reuuc;�::t.l to "insignificant" hy 
statistii..�al argumcnl or brought to proposed resolution hy H sugg�::steu puhlie informiltion 
campaign to allow rt:!sidents "to better prcpan� fnr nny renl M p(�r(:t�ved dTt�l:ts of' induced 
carthyuakcs and natural earthquakes" (page 5-135). Public information is importa nt, but it 
c.:annol hr..: used as H �uhstitute for 11ddressing the issues th�rnstlv�::s. It is, in fact, insulting 
to suggest to resid�nts that if further earthquakes or..'.(.�ur as a cnnscqucncl! nf lh(� propns(�d 
project they ure the om:s who must be prepared to cover the dam�g<.�s . The risk of major 
structural damage is dismissed with a "probably not". While ar..�knowlcdgiug thnl 

· ''project-related induced seismicity potentially could contribute to minor loc�tl prnpcrty 
<.lamage, e.g., r..�osmt.�tk cracks in pluswr a:td stuccn:' we are told th:H "The impl'lcl i" regHrded 
Hs less ttu111 significnnt." (pase 5-129). Wt: arc also told that "Scisrnir..: events under M 4.S 
do 110t cause. dHmage to strwtun:s unless, perhap,;, the)' are already in a weakened condition" 
(page 5·129). 

These statements provoke several serious qut:stions : 1) What happens if mnjor structurn l 
d:unage does occur? 2) Who i�o� t{l he held re�ponsihle? 3) I low is responsibility to he 
determined':' 4) Who is w pay for the damage'! 5) If it is to be assumed that homeowners 
tire to pay, under what understanding nf puhlic liability law is this held'! 6) 13er..�ausr..: cracks 
in ph•st.:r, stuccot ami st�me walls, stones displaced from chimneys, and perhaps broken dishes 
are deem�d to he "less than significant," does this mcJJn that their repair is to h� regarded as 
rouUne home mnintenancc? 7) If this i� the case, arc homeowners expected to sustain the 
expense nf such repnirs? If so, how can this he regardt!d a.� just? R) Is an exist ing weakened 
condition of a strur..:turc sutlicient caus� fm exonerating from re�ponsihility the party (or the 
pmj'��t) who causes dama!:� t<l thnt structure? 9) Who is re�o�ponsihl\: for determining 

prc·projcct conditions uf all structures within the larger Anderson Springs are;t? 1 0) flow 
Is that Hrea itself to lH: defined? 11) Given th�: fm:t th;�t re�idcmt� of the Anderson Springs 

. Hrca, �1s well as els�whcrc around the periphery of The Geysers, are presently weAry nf th�:: 
frequent cxpl:rir.ne� nf induced earthquakes nf M 3.0 and above, why is it lhat the need for 
mitigations is summarily dism issed hy tht report? Further questions might well he n.�kcd. 

The Mtatcmenl "N�) mitigntion is re4uired" cannot he justified. Not only i� the i�;sue of 
wsrxmsihility and compensation fnr dama�c a legitimate one, hut also for reasons of reducing 

' .�.:.-�if:.�'i;;;��;::-.:. _:�,;;-.; .. 
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psychological trauma for rcsid.:nts and frightened gul:sts the spons,,rs of the presently 
proposed project should undertake the design and implementation <)fan injection progrnm hy 
which the lm:atiotls and rates of injecti<lM will keep the resulting seismic events to a minimum 
in both occurrence and magnitude. This is an obviously needed mitigHtion which has already 
heen publicly proposed and discussed. 

I hHve not yet hct�n ilhlc l\1 communicate my r�action to the EIR/EIS to othe r mcmhers of the 
BmmJ of Directors und uf the Executive Committee of Friends of Cobh Mountain, hut they 
will most certainly agree with my appraisal of the treatment of seismicity in lhis document. 
I believe that the least that can he done to repair the deficiency is to pnwide us with an 
opportunity to hold a round-tublc discussion with appmpriat� purtics, at a time cunv\:nient tn 
ourselves, for the llrnfting of a statement to be inclucleu within the Final EIR/EIS (not to he 
hurit�d in iHl appendix) which will hoth recognize our �pccific concerns outlined in Hw 
4uestions posed abov�. aml will deal with them in a �traightforward, �xplicit and effective 
fHshion. This meeting will not he ahlc to be held until after the lOth of August, following 
the return of Jnmes Matzinger anu my wife flnu myself from Euror'�- If this is not uonc, we 
will be fort:l:d hl n:gard the Final EIR as seriously tlawed. 

With hcst personal regaru�. 

Yours sincerely, 

1:1 tt m.�{/���-
llamilton 1 less 
Vice Chairman 

)�,:.·" .... - ·  f � - ..; .-
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DErARTMENT OF TRANSPORTATION 
OISTitr.:r 1, P.O. 80X :!700 
EUREKA. CA 95.5CY.!·3700 
TOO PHONE 707/445-6-403 

(707) 445-6445 
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July ll, 1994 
l-Lak-29/53/175 
Lake Co. Sanitation 
District 
DEIR/EIS 
Disposal 
SCH No: 

for Wastewater 
project 
93033052 

Mr. Mark Dellinger 
County of Lake 
Planning Oepar�ment 
255 North Forbes Street 
Lakeport, CA 95453 
Dear Mr. Dellinger: 

We have reviewed the Draft Environmental Irnpact Report/ 
Environmen�al Impact Statement (DEIR/EIS) for the proposed 
construction of a 26-mile pipeline which would carry treated 
wastewater from north of the City of Clearlake to south Lake 
County. We have co�mented previously to the County on the 
proposed Project Narrative in a letter dated Apri l  25, 1991, and 
the Notice of Preparation of the DEIR/EIS in a letter dated 
Apr il 7, l993. 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) ackno\vledqing that any work within the 
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 prehistor ic cultural resources recorded within 
the proposed pipeline project route in Caltrans' right of way 
(CA-Lak-26l and CA-Lak-262 archaeological ·sites)·. '!'he DEIR/EIS 
(page 4-153) states that "the true extent, significance and 

complexity of the (archaeological) s ites 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) 

2) 

a complete survey of cu ltural resources within the Caltrans 
right of way, inclusive of preh istoric and h istoric archae­
ology, historic architecture, and p laces of Native American 
cultural and/or relig ious significance (in accordance with 
California Public Resources Code 5097 and 5024, and Califor­
nia Environmental Quality Act, Appendix K)i 
documentation of consultation with all applicable Native 
American qroups (per Public Resources Code 5024); 
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Mr . Mark De l l inqe� 
Ju ly l l ,  1 9 9 4  
Page 2 

3 )  subsurface a r chaeo l og ica l test i ng ( p er Pub l i c  Resources Code 
50 2 4 )  to deter�ine if the two recorded res ources rema in 
within the Ca ltrans r ight of way ,  and if e i ther recorded 
resource is e l ig ib l e  for inc lu s i on on the Ca l i fornia 
Reg ister o f  Histor i c a l  Resources i and 

4 )  Mitigati on measure s  i f  e ither o !  the recorded resources i s  
within the Caltrans right of way ( in accordance with CEQA 
Append ix K and Pub l i c Res ourc es Code 5 0 2 4 } . 
Caltrans and County representa t ives met on December 1 6 , 1 9 9 3  

and o n  June 2 7 , 1 9 9 4  t o  d iscuss the County ' s  propo sal for 
- : l ongitudina l encroachment of the p i pe l i ne with i n  Ca ltrans ' access 

c ontro l l ed r i ght of way . At the June 19 9 4  meet ing the County 
requested further cons iderat i o n  for p la c i ng the p ipel ine w i th in 
the State h ighway r i ght o f  way . We advi s ed the Co�nty we wou ld 
cons ider thi s  request prov i d i ng that a lternat ives ana lys i s  of 
pipel ine p l acem�nt ins i de and outs ide the caltrans r ight of way 
is transmitted t o  our o f f i ce . Th i s  a l terna� ive a na lys i s  s hould 
inc lude at a m i n imum , the f o l l owing : 

3 l ) For each a l t ernat i ve , a f inan c i a l  analys i s  comparing the 
cost of p l a c ing the pipel ine ins ide and outs ide the Ca ltrans 
r i aht of wav . Thi s  ana lvsis must inc lude the spec if i c  costs 
( mater i a l s , . l abor , s ervi ces , archae o l ogica l mit igat ion , 

etc . ) for e ach alternat ive . 

2 }  

3 } 

cross - sect ions ( e levatior.s of the roadway , depth of p ipe l i ne 
p l acement , and a ty� i ca l  sect ion ) for each r equested long i ­
tudinal encroachment l ocation . 

Reas ons why alternat i ves to p lacement with in the Ca l trans 
r ight of way wculd not be rea sonably ava i l ab l � . 

Shou ld you have any quest ions please ca l l  Dave Carsten s en at 
( 7 0 7 ) 4 4 1 - 5 8 1 3 . 

cc : Micha e l  Chi r iatt i 
State Clearinghous e  
1 4 0 0  Tenth S treet 
Sacramento , CA 9 5 8 1 4 

S incerely , 

�L, l)vt� 
E .  L .  WAHL 
Distr i ct D ir ector 
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Lake Co. Planning Dept. 

JUL  1 .1 1994 

RECEIVED 
Board of Superv i sors 7/ 1 1 /94 

Pl ann i ng Board . 

I have l i ved arround here lortg enough t o  remember t h e  green area i n  o•.tr 

back yard, t he p l ume of re i nJ ect ed wast e wat er t h at noLtri shed the p l um t re es. 

That was our sept i c  l eac, f i e l d. Th i s  is now gor.e, now t h at progress has 

arri ved in t h e  form of Spec i a l  D i st r i c� b i l l s wh i ch h ave g ore up 30% t h i s  year 

a l one. 

Now I read ab•:�ut t h i s  granci p l an t o  p•.iMp t he ve!"'y wa·�e�· t '1at •.;sed t ·� 

rep l en i sh t he wat er t ab l e  under my g arde�� t ake i t  and pump i t  up t o  S l earl ake 

<wh i ch I t hought was a bad i dea ) and t h er1ce •J � t •:· the Geys�r·s to s � i r1 t '"l e  

t urbi nes of P. G .  &E. , Unoc a l  and Not• Cal  Power. 

Not at my ex pense. ! feel t h at remov i ng the water from t h i s  bas i n, artC: 

pul l i ng down t h e  wat er l evel of C l ear l ake t o  do i t ,  i s  r i p off enOll£� � i tho�� • 

ask i ng t h e  pub l i c  t o  fi nance i t .  

Who represent s t h e  pu l i c  i nterest ir1 t h i s ?  A l l  : have tc• d o  i s  l ook a t  :ny 

wat er st ressed p l um t rees to rea l i ze that arry water, evert waste wat et·, i s  

va l ua b l e  i rt Ca l i forn i a. 

Don' t l ook t o  Spec i a l  D i s·t r i c't s .  Another 30" rat e i rtcrease i s  p l anned t o  

fund t h i s  pump i n g .  The new manager, St even Brodnansky, ca�e �ver from P. G. &E. 

dur i ng t h e i r  most recent rour•d of manasement cut s. Proba b l y  tc•ok a gc•od ear l y  

ret i rement . Swept r i ght i nt o  t empot•ary mana£er o f  Spec i a l  D ist r i ct s, st ayed 

through the JOb post i ng and b i dd ing. we l l ,  good managers ARE hard to f i nd .  

We t he c i t z ens have bought t h i s  wat er, used i t ,  and now must pay t o  

d i spose of i t .  On ly t h e  Board of Supervi sors, and t h e  P l ann i ng De�t . are i n  a 

pos i t i on to see t hat we g et t h e  best poss i b l e  " d ea l " for t h i s  wat er t h at t h e  

geot herma l compan i es covet . Tney w i l l  on l y  do so i f  the plt b l  i c  � o l c s  their 
I 



1 1 feet t o  the f i re. I s  everyo"" i n  Lake Co. on drugs, or is ; ;  o ust t 'e heat ? 

fr-Ll� 
c. c. 

Bruce Arndt 

box 509 

Lower Lake, c a  95457 

PD , T i mes St ar, C l ear l a ke Observer·. 
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STATB OP CAlli'ORNIA • CAUPORNIA ENVIRONMEm'AL PROTBC!lON AGENCY PETE WU.SON, Gover 

'STATE WATER RESOURCES CONTROL BOARD 
DMSION OF CLEAN WATER PROGRAMS 
2014 T STREET, SUITE 130 
P.O. BOX 944212 
SACRAMENTO, CALIFORNIA 94244-2120 
(91 6) 227-448 1 
(9 1 6) 227-4349 FAX 

JUL 1 2 1994 
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#86-02 1 1  02); STATE REVOLVING FUND (SRF), PROJECT 
NO. C-06-4070- 1 1 0 

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 L.ACOS�""l" will be seeking one of these loans, the S\VRCB 
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 EIRIEIS 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, 1 994 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 EIRIEIS . In addition, while CEQA itself does not require fontlal 
public hearings, at least one public hearing is required for an SRF loan project. Notices 
need to be distributed 3 0  days in advance. A copy of the notice and summary of the public 
review should be sent to the SWRCB with any loan application. Spedfic comments follow: 

1 

2 

1 .  

2. 

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 1 06 
Compliance. BLM has formally requested (letter of June 7, 1 994) the DCWP 
assume the responsibility for Section 1 06 Compliance for the proposed project 
and the SWRCB has agreed. The State Historic Preservation Officer has been 
informed of this arrangement. 

The final EIRIEIS should distinguish between those mitigation measures which 
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 1 2  1994 

significant impacts identified should be addressed and appropriate mitigation measures 
proposed. The final EIR/EIS should identify what monitoring/reporting requirements will be 

2 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 

3 

4 

5 

6 

LA COS AN's governing body committing to implementation of the mitigation measures. 

3 .  

4. 

Page 1 -46, item # 5.2. 1 0. 1 .  How and where will Serpentine deposits 
excavated during pipeline construction be disposed of? 

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

5 .  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 1 06 Compliance process. Any 
studies required to provide additional information for Section 106 Compliance 
will proceed independently from the rest of the EIRIEIS process and should 
not delay the completion of the final EIR/EIS.  

6.  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) 227-448 1 .  

Joe L. Pope 
Cultural Resources Officer 

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 
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state of California TKB RBSOORCES AGENCY OP CALXFORHXA 

K E K O R A H D U K 

To : 

From : 

Mr .  Douglas P .  Wheeler 
Secretary for Resources 

Mr .  Mark Dellinger 

Date : July 7 ,  

Lake county Sanitation District 
2 5 5  North Forbes Street 
Lakeport , CA 9 5 4 5 3  

Department o f  conservation 
Office of Governmental and Environmental 

Subj ect : Draft Environmental Impact Report (DEIR) for the 
Southeast Regional Wastewater Treatment Plant 
Facilities Improvements Proj ect and Geysers Effluent 
Pipeline Proj ect , Lake County . SCB #8 & 02 1101 

The Department of Conservation ' s  Division of Oil , Gas , and 
Geothermal Resources ( DOGGR) has reviewed the DEIR for the 
proposed proj ect 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 Oil , Gas , and Geothermal Resources 
( DOG&GR) . The correct reference is California Department of 
Conservation , Division of Oil , Gas , and Geothermal Resources 
( DOGGR) . This comment applies to all references to DOGGR 
throughout the document . 

2 1 2 )  On page 1-3 0 ,  section 5 . 2 . 2 . 5 :  The California Divis ion 
of Mines and Geology does not regulate irrigation well closure . 

3 

4 

3 )  On page 1-83 , Table 1 . 7-1 : In addition to fluid 
inj ection , .  a permit from the DOGGR is required for the . drill ing 
of new inj ection wells and the conversion of existing wells to 
inj ection 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 , 
Divis ion 2 .  

4 )  on page 1-83 , Table 1 . 7-1 , Fluid Inj ection : The Permit 
or Approval given by DOGGR is a Proj ect Approval rather than a 
Notice of Intent or Responses to Written Orders . 

5 )  on page 2 -105 , third paragraph : There are 4 0  wells 
5 approved as inj ection wells . An average of 2 9  wells are used to 

inj ect fluid each month . 

6 )  On page 2 -112 , section 2 . 4 . 4 . 2 ,  second paragraph : The 
6 DOGGR and BLM will require Calpine , Unocal ,  and NCPA to 

periodically demonstrate mechanical integrity of the wells . 



Mr .  Mark Del l inger 
Mr .  Douglas P .  Wheeler 
July 7 ,  1994 
Page Two 

7 )  Page 4 -7 1 ,  first paragraph : Groundwater resources are 
not regulated by DOGGR . The DOGGR is mandated to prevent damage 7 to underground and surface waters suitable for irrigat ion or 
domestic purposes by reason of the dri l l ing , operat ion , 
maintenance , and abandonment of geothermal resource wel l s . 

8 )  Page 4-18 8 : Comment on f irst paragraph , l ine two and 
three : Has there been sufficient wells drilled ,  of late , to . 8 demonstrate that "most dri l l ing11 currently uses " sumples s "  
dri l l ing techniques? 

9 )  Page 5-14 0 ,  Last paragraph , next to last sentence : The 
following correct ion should be made . " Bes ides the biennial 9 aAAaal iAs�ee�ieA tests , iAjee�ieA wells are iAs�ee�ea aariA� 
eaeh meehaftieal iA�e�ri�y �es�, afta a�aiA aariA9 �he iAjee�ieA 
�rejee� review a Division inspector will make periodic visits to 
the wel l  s ite . " 

I f  you have any questions , please feel free to contact 
Kenneth Ste l l ing or Al i Khan at the Divis ion district office in 
S anta Rosa . The address is s o  D Street , Room 3 00 ,  Santa Rosa , CA 
9 5 4 04 ; phone ( 7 07 ) 576-2 3 8 5 . 

Jason Marsha l l  
Environmental Analyst 

cc : Kenneth Stell ing , D ivis ion of Oil , Gas , and Geothermal 
Resources , S anta Rosa 

Michael Stettner , Division of Oil , Gas ,  and Geotherma l 
Resources , S acramento 
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SIERRA CLUB � REDWOODCHAPTER 

July 4, 1994 

V Mark Dellinger, E.IR Representative 
Lake County Sanitation District 
255 North Forbes Street 
Lakeport, C /\  95453 

Rich Estabrook, EIS Representative 

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

Fax: (707) 544-9861 

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 EIRIEIS Release May 26, 1994. 

Dear Sirs: 

Thank you for the opportunity to comment on the above mentioned EIR/EIS. I am 
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 

l 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 . 
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crlSls, "my goal of 'preventive' r�gulatory policies - policies that discourage unnecessary 
investment in infrastructure that is costly, unneeded and environmentally undesirable." We 
refer you to the NEP A Code <:>f 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 potential projects that are pending. Please refer to the need for complete analysis of 
cumulative impacts for both NEP A 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' original watershed. 

, 6. Some researchers blieve local seismicity may be related to fluid withdrawal, and possibly, 
to condensate injection because the microearthquakes can be correlated with two pressure sinks 
in the geothermal field associated with the regions of steam production. The injection plan 

7 . 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 
8 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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10 

1 1  

12 

13 

14 

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 agr�ement 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. 

1 1 .  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 NCP A 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 
EIRIEIS; 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 

3 
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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, 

Krista Rector 
Executive Committee, Redwood Chapter 
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1 .  

2. 

3.  

4. 

5. 

6. 

7. 

8 . 

9.  

10. 

1 1. 

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 impacted by pipeline rupture 
or sedimentation impacts on waterways during construction. Mercury in particulate 
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 q:>st 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 EIRIEIS 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 Holding 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 

1 
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13 . 
28 

29 1 14. 

30 1 15. 
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16 . 

32 17. 

33 18. 

19. 
34 

35 1 20. 

36 21. 

37 22. 

38 1 23. 

39 
24. 

25. 

40 

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 SO 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 SER WTP 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? 

NCP A 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 1-2D, explain fully what can happen if there 
is a surge or pressure increase and it's effects on the integrity of the piping. 

What happens at the injection wells when wastewater is cut offpage 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 . 1 1 :  could result m a 
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27. 

42 

43 28. 

29. 
44 

45 30. 

31 . 
46 

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 NEP A 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 explain when an agency 
changes fr�m being a responsible party, a mititgation monitoring party and becomes 
a cooperatmg party. 

Explain why there was no cost analysis and impact analysis for using secondary treated 
effluent and not tertiary. Page 2-1, 2-4, 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 

3 
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60 

46. 
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47. 
62 

63 , 48. 

implemented? Who has oversite and responsiblity and bonding to cover spills? Please 
discuss in context with jnformation 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 _str�am flo"\Y', 
which stream, which permit? What are the possiblities of spills occurring during the 
"mixing" process? 

page 2-1 1 1  "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 2-1 1 1  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 2-1 12 citizine's concerns not allayed, especially when induced seismicitiy is termed 
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66 

52. 
67 

. 53 .  

68 

54. 

69 

55. 
70 

56. 
71 

72 57. 

"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 0). 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 3-3 1 Please relate and explain the information on regulation and the table on page 
1-8 1.  There doesn't appear to be a direct correlation between responsibilites. For 
instance, the CR WQCB 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 5-28-9 1 .  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 
EIRIEIS. 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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59. 
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60. 
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61 . 

. 76 

62. 
77 

63. 
78 

64. 
79 

80 65. 

66. 
8 1  

82 67. 

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. Slides are 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 4-3 1 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 1 1  
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 t� issue that riparian withdrawals 
are not known for this· area. Please propose a mitigation step to identify all riparian 
water use. 

Furthermore please address the issue of impacting an already 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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92 

78. 93 

94 79. 

95 80. 

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 S-4. Seismicity is a significant 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 tributary of Big Sulphur Creek and 
the impact on fish. Page 5-9. 

effects of diatoms and biological growth from injection, data to evaluate not available 
page 5-1 14. Please clarify how you reached your conclusion on significance. 
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100 

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 

8 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DEPLETION AND GEOLOGY DISCOURSE 

The Sierra Club position is directly related to the following: 

NEPA and Code of Federal Regulations, Tide 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, 0, 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 graphics 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 T AC is overseen by the Siting and Regulatory Procedures Committee 
(SRPC). Citing the TACs lack of progress, the SRPC held a hearing in 1991 . The 
T AC 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 wo.rkshop 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. 
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Reference Item 2. 
The decrease in new development has resulted from a combination of increasing 
development cost and rtsource 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 reservoir 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 relatively gradual until 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 
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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 reinjection 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-
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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 a few feet occurs, indicating a large fracture or cavernous 
opening in the rock. 

Reference Item 1 1. 
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 t6 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 
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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 c:>ff from a hot brine table to the northe.ast �d: fl:ows up. struct.ure to the 
southwest through fracture networks in favorably-fracture graywacke thrust slabs. 
These slabs cover an 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 
higher structural level. 

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

Reference Item 18 .  
The source of fluid for the reservoir has not been clearly defined .. . the limited recharge I 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 em 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 
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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.l2N., 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 th�.ough rock may raise or lower rock temperatures. In the area 
of The Geysers, landslides, alluvium, Clear Lake Volcanic rocks, fractured chert and 
greenstone are suscepti�le 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 steani 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, cal.ising loss of 
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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 ... NCP A 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.l lN., R.SW tested at 177,8 1 1 kg/hr (392,000 lb/hr), the 
highest flow rate in the field to date. The well may have penetrated one of the major 
steam conduits. Gust 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 9f the reservoir and/ or premature breakthrough of the 

8 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I .  
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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 NCP A 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 
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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 
l�boratory. experieQ.ce, two gas reservoirs connected by even the finest capillari�s 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 disposal of waste condensate for PG&E 
plants in Sections 4,5,6,7,8,9, T1 1N 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 ll-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. NCP A 
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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Appendi x A to R 

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

Section 1508 . 7  Cumulative Impact 
"Curulative 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 1 508 . 27 Significantly 

Relates to considerations of both context and intens ity. 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 poss ible 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 my adversely affect or may cause loss or 
destruction of significant scientific , 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 . 
'J .  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 , rm.micipal and agricultural waste 
discharged into water . 

Item 3 .  
Federal Water Pollution Control Act Title 33 - Navigable waters Section 1 298 (a ) 

• • •  Policy 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 land 
applications ) • • •  construction costs, operation, maintenance and replacement costs . 

A 



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 , bu ilding , acquisition , l  alteration , remodeling , improvement or 
extension of such treatment works • • •  is projected to be in excess of 
$1 0 , 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 .  
Council on Environmental Quality Title 40- Protection of Environment Code of 
Federal Regulations 1 502 . 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 surmnary of 
existing credible scientific evidence which is relevant to evaluating the 
reasonably foreseeable significant adverse impacts on the human environment . 

Section 1 508 . 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 . Cunulative 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 ecolo icall critical areas 
( 5 )  The degree to vlhich the possible effects on the hUman enVlronrnen are 1 y 
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 \'lith 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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Table 1 .  Power plants, under operation and projected for completion , The Geysers Geothermal field. Field surface depicted 
above the re�ervoir 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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Cumulative field 
Generating Capacity ( MWe l 

: a JPG&E 1 September '60 Magma-Thermal Power Co. ( b) 1 2  1 2  

PG&E 2 March '63 Magma- Thermal Power Co. {b)  1 4 26 

PG&E 3 

PG&E 4 

PG&E 5 & 6 

PG&E 7 & 8 

PG&E 9 & 10 

PG&E 1 1  

PG&E 1 2  

PG&E 1 5  

PG&E 1 3  

PG&E 1 4  

( c )  NCPA 2 

PG& E  1 7  

PG&E 1 8  

PG&E 1 6  

( d l SM U D  1 

April '67 
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December '71 

Aug. I Nov. '72 

Aug. I Nov. '72 

May '75 

March '79 

tune '79 

May '80 
September '80 

Proj. March '82 

Proj. August '82 

Proj. October '82 

Proj. November '83 
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Union Oil Co. of CA 
Union Oil Co. of CA 
Union Oil Co. oi CA 
Union Oil Co. of CA 

Union Oil Co. of CA 
Union Oil Co. of CA 
Union Oil Co. of CA 
Thermogenics, Inc. 
Aminoil USA. Inc. 
U nion Oil Co. of CA 

Shell Oil Co. 
Union Oil Co. of CA 
Union Oil Co. oi CA 
Aminoil USA, Inc. 
Aminoil USA. lnc. 

{ e l DWR I Bottle Rock Proj. April '84 MCR Geothermal Corp. 

{ f  l Occidental Proj. ? '84 Occident.tl 

I ! NCPA 3 Proj. ? '85 Shell Oil Co. 

( a )  Pacific Gas and Electric Company. 
.(b )  Union Oil Co. of Calif. entered into a join! ownership with 
( c )  Northern California Power Agency. 

' ( d )  Sacramento Municipal Utility District. ! (el  State of California, Department of Water Resources. 

. 
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80 1 570 
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Geysers Aerial  P h oto 

71w image of Tht• Gcy.w:r.r Geothermal field was senud M(ly 

1 7. / Wi4, hy an U-2 aircraft operated out of Ames Llll'1omtory 
(NASA contracwr), uJing the Dania/us Thcmati€ Man1u 
Simulator. Tht! syslt!lll n�etJrt/,r .wlt1r refleUW!€fl in 12 !ifl��·tml 

dwmrcls or bwu/,,, ranging from Ultravinlat thmur;Ji vi siMI; 
a!Ul 111Wr hifl'tl.rtHJ 111 Tf.u:rmtFJ liifi'fmul (/uw�. tJtiJtds f.f tmtl t1} .. 
A.l' hmuJ.� [ t IHIIf: /!1 uw•r: fH.: 31�,.. wtw•flll�f1/.i. tMill lliJ.fo�t -� 
i1� fi�Hf"l"ifit·�tfi�J.H'; P/.]6- fiiwlll)-g.m�.li-#l' l. f \VIAS •IIHl� "fh. 
fie I</ wH.r .w:�.r•tlf'l'q)oi.JI. ().JJJOOfeer-ill#f.Ntlt m nhJ11N. 9:·ro tliHt. 

We �ma/yzed the r-esulting Ames tiat-a in the Digital fHtage 
Ang/ysi,f UIS>flrfllfJry rift/� Xfltilllc R*H'tctl·« Sens--ing Co�npany 
(;fi�rmerfJ of General 1£/�EI·ric :Sptlt1tt Dlv�sion) in Lamic.JVtJr, 
Maryland, using the lntereu:tive Multisrectral Analyzer 
(IMAGE- 100) developed by General Electric Co. We protlueeli 
157 spectrally different enhancemems by combining the I I  
bands in differen·t ways. 

GEOTHERMAL HOT LINE 

E 

This cnha!!CI'IIII'Ilf <"om!Ntii'S f,and.l /0. (), and 8. assigned tn 

·/Jluc. grt•en. and rnl. u•st>t•crn·ely. I T!te onginal flhnto is in 
color. ) /Jand / 0  co ,.,.,._, 2.08 · 2.35 microns H'll \'efcngtlr in the 
l!fwr lnfrarl'd atll!J(n·ors ultratlla(ic rocks .111ch as wrpentin-ile, 
wul lcss .HI some ma(ic rocks .\lu.·l.t .tt'·�a!t o r  diahase. lkmtJ 9 
�·m•tJrs th11 .lfll!Cit'l/111 ji·om 1 .55 · r. 7.j mi1'1?1:::_� and mndtt.rt·ly. · 

Jnt>t�r!i fr._rtJmthermally <-iltr.n·d rock:.1 . ·  lhiiu/ 8 cm·crs IJ.. V) f  • /t.�,. 
Mi.Pfii+J- I�ml tJ(.J!'.I not f-HJrtray tillY comllwll rock ru: vttgeltll-._ .. 
#i'we.,�r. it jf1vors lrydmted e:vaporittt s-alrs and highlifftts 

/Rirly fmtlifu-tly tire aru1 of the .rteam field. 
C«rlioR.and photo are courtesy of John W. Gabelman & 
Assflcimes. Inc., 23 Portland Court, Danville, CA 94526. 
Phone (415) 837-5989. 
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figure 4. Idealized map of first reported steam entries at The Geysers Geothermal field. First steam entry major anomalies are indicated. Contours are in 
meters. California Division of Oil and Gas. Richard P. Thomas, 1 981 . 
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S TATE WATER RESOURCES CONTROL BOARD 
D I V I S I ON OF WATER R I GHTS 

OUTL I NE FOR ENV I RONMENTAL IMPACT REPORTS 
I NVOL V I NG WATER DEVELOPMENT  

I .  Descr i pt i o n  of  Pro ject 

A .  Genera l 

Descr i be the re 1 at io n s h i ps of the project to the  surroun d i n g  area . 
· Prov i de a· c l ear back grou nd  fot determ i n i ng  the  effects bf the  pro ject 

on  the area . Descr i be the who l e  act i on ; i nd i v i du a l  components  of an  
i n terre l ated , o vera l l pro ject s hou l d  not  be  separated and con s i dered 
as  i nd i v i du a l  projects . A l l phases of the project wh i ch may have an 
effect u po n  the env i ronment , such as  l and  acqu i s i t i o n , s i te 
prepara t i o n , con s truct i on and  operat i on , s hou l d  be descr i bed . 

B .  Deta i l ed Descr i pt i on 

L I 
I 
I 
I 
I 
I 
I 
I 
I 

i .  The Locat i o n and  Pruject Bouudar i e::. . 1 ne p r·o jec t s i te and  I reg i o n a l area s hou l d  be de l i neated on  maps .  The hydro l og i c · 

bas i n  s hou l d  be descr i bed as we 1 1  as  other nearby water sources 
wh i ch are re l ated or CQu l d  be affected by the  pro ject.  I 2 .  The Object i ve ,  Need and Ju s t i f icat i o n  for the  Project . Descr i be 
the o b ject i ve of the project . Do not  u se the  preferred , I s tructura l a l ternat i ve a s  the object i ve .  Rather , descr i be the 
project ob ject i ve in gener.a l terms of what goa l the pro ject i s  
t o  accomp l i s h .  For examp l e ,  the o bject i ve of  a project m i g h t  be 
to e s tab l i s h water supp l y  for a commun i ty from 1 990 to 2010 .  I The se l ected a l ternat i ve cou l d  be to en l arge a reservo i r  to 
50 , 000 acre-feet a n d  enact water conservat i on ord i nances 
throughout the commun i ty .  Descr i b i ng the  o bject i ves of the I pro jects a l l ows better deve l opment and ana l ys i s  of a l ternat i ves . 

a .  State the need for the project and prov i de deta i l ed 1 ju s t i f i ca t i o n  of the amounts of water requested . G i ve a l l  
the a s s umpt ions  used i n  ca l cu l at i ng and pred i ct i ng water 
consump t i o n  or use , and i n  pred i ct i ng the amounts and t i�i ng 
of water demand  bu i l dup . Descr i be trends and water usage I patterns u t i l i zed or not u t i l i zed i n  the ana l ys i s .  

b .  I nd i cate whether the proposed quant i t i es o f  water i n c l ude a 
fu 1 1 comm i tment  to water conservat i on , a n d  if  not , i nc l ude a 
d i scu s s i o n  of how water conserva t i on wou l d  affect the 
quan; i t tes  of water i n vo l ved in the project . I 

I 
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c .  Demo n s trate that the requested quant i ty of water corresponds 
to the i ntended use.  Carefu l l y descr i be the serv i ce area , 

J. acreage to be i rr i gated , popu l at i on to be served , or amount 
�paw.e_'C__to _Q� .-9.�.Q�r..a_t�d and show that the amount of water 

requested i s  not i n  exce s s  of what i s  requ i red . 

, ,:�· , \) �  j Show that  the demand or need for the benef i ts . to be der i ved 
; � f rom the u s e  of the water current l y  ex i s� or wi l l  ex i st '> \;.J·\\j dur i ng the project l i fe and that the s chedu l e  for 
· •  ·

,.
')· , ! .  \ i mp l ementat i o n  of the project i s  con s i stent wi th  the need . 

i }-.�·e���� For power genera t i on projects , i nd i cate what demand 
.. '-.) � , \ .  f�r_�cas �s are .. . ��.ed � ut_ 1 _l_i !Y ,_ en�r_gy_�glllm �-��i.Q.!L __ gt!..IC--+)-­·· ./ D 1 s c u s s  the assumpt 1 0n s  concern 1 ng the t 1 m 1 ng of energy 

: / demand . Prov i de a net energy ana l ys i s ;  i nc l ude deduct i on s  
/'/ of construct ion  energy requ i remen� . transm i s s i on l o s ses , 

/ operat i o n  and ma i n tenance energy requ i rements , energy 
produced by o l der projects that wou l d  be i nundated by the 

. proposed project , and  energy requ i red for water or 
wa s tewater treatment . I dent i fy and descr i be the energy 
serv i ce area , compare the project energy output to the tota l 
ser v i ce area and statew i de demand to show per s pect i ve .  Show 
that  the proposed energy supp l y  matches the serv i ce area 
u t i l i ty ' s l oad curve . 

f .  Show that the proposed agr i cu l tura l u se of water i s  
con s i stent w i th the ava i l ab i l i ty of s u i tab l e  i rr i gab l e  l and 
w i th adequate so i l  and dra i nage . 

g .  D i scu s s  market trends for crops grown i n  the serv i ce area 
and whe ther these market trends w i l l  support agr i cu l ture ' s  
a b i l i ty to pay for the i r  appropr i ate s hare of the project 
co s t .  

3 .  The Techn i c a l Des ign and Operat i on of the Project . Des cr i be the  
ent i re project . A l l project fac i l i t i es , such  a s  future water 
supp l y  and deve l opment p l ans , water and e-l ectr i ca l d i str i bu t i o n  
sys tems and corr i dors , water treatment fac -Fl ·l't-i es , was tewater 
treatment and d i sposa l projects shou l d  b� descr i bed . The 
operat i on of the project s hou l d  be d i scussed in  deta i l . Th i s  
s hou l d  i nc l ude seasons and amounts of water d i vers i o n , amount of 
water to be l eft i n  the source for i n stream uses , and dry-year 
con t i n gency p l an s . An operat ion s tudy s hou l d  be i nc l u ded for 
l arge reservo i r  pro jects . 

4 .  Conservat i o n  Measures . Descr i be i n  deta i l measures wh i c h  w i l l  
be i mp l emented to �educe energy and water con sumpt ion . Descr i be 

, /any reuse of water . Eff i c i ent u se ·of the resources mu s t  be 
v demo n strated . 

a .  The amount  of sav i ng or reu se s hou l d  be descr i bed . 
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b .  D i scu s s  the eff i c i ency of the water and  energy con s um i ng 
equ i pment  or  processes  to be u sed dur i ng con struct i o n  and  
o perat i o n  of  the project . 

r--· 1 
c .  D i scu s s  econom i cs of con servat i o n  measures taken or  not 

taken . Compare the costs  of the new i ncrement of water or  
power supp l y  resu l t i ng from the  project to  con serva t i o n  
a l ternat i ve s  for equ i va l ent i ncrements  ( rather than  u s i ng a 
me l ded cost  wh i ch averages i n  o l der , ex i s t i ng ,  cheaper 
fac i l i t i es ) .  

I 

I 

I 
d .  I f  water i s  to be so l d ,  the pr i c i ng structure shou l d  be 

d i scu s sed . The impact of the pr i c i ng structure o n  the 
quant i ty of water used and the imp l i ca t i on s  to conservat ion  
s hou l d  be exp l a i ned . I nd i cate pos s i b l e  conservat i o n  
measures wh i ch cou l d  i ncrease the eff i c i ency o f  water u s e .  

� I  

5 .  The Regulatory F ramework . A l l perm i t  requ i rements  of 
go vernmenta l agenc i es shou l d  be descr i bed , i nc l ud i ng 
con s truct i o n , o pera t i o n  and  rec l amat i on  author i t i es . 

6 .  Econom i c s . Descr i be the econom i cs and  f i nanc i ng of the en t i re 
pro ject . 

a .  D i scu s s  the pro ject schedu l e ,  i nc l ud i ng a l l  perm i t  
approva l s ,  draft and f i n a l  env i ronmenta l documen ts , f i na l 
des i gn , construct i o n  and f i 1 1 i n g  o f  reseiVG i l .  E s t i mate 
when the project w i l l  be opera t i o n a l  and  the expected 
pro ject l i fe . I nd i cate what i nf l at i on , bond , and d i scount  
rates were u sed i n  the  econom i c  ana l ys i s  and  comment  o n  why 
the f i g u res  were chosen  and if they are con s i stent w i t h 
probab l e  fu ture rates . 

b .  I dent i fy the groups that w i l l  accrue benef i ts and  the group s  
that w i l l  l o se  benef i ts from the project ; use ; and  quant i fy 
the benef i t s . D i scu s s  subs i d i e s  i n  the project . Are power 
s a l es s u b s i d i z i n g  water and  power buyers?  W i l l  any tax or  
non-project revenue be u sed to  pay for  pro ject features , 
d i s tr i but i o n  sys tem or  m i t i gat i o n ?  W i l l  any subs i d i e s  have 
a d i scourag i ng effect on conservat i o n  mea sure s ?  

c .  L i s t a l l cos t s  o f  the project . These i nc l ude cos t s  o f  

v 

project p l an n i n �  and con s truct i on , l an d  acqu i s i t i o n , 
re l ocat i o n , water d i s tr i bu t i on and power transmfs s i o n  ( and  
energy requ i rements thereof ) ,  water treatment and wastewater 
treatme n t  and d i sposa l  ( and  energy requ i rements  thereof ) ,  �­
m i t i gat i o n  for pr imary and secondary impact s , co s t s  for 
prov i d i ng governmental  serv i ce s  ( po l i ce ,  f i re , s choo l ,  
recrea t i o n , soc i a l  serv i ces , transportat i o n , etc . ) to 
cons truct i o n  workers and future rec i p i ents  of any new water 
s u pp l y  and  compensat i o n  costs  of any o l d  power or other 
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projects removed from ser v i ce by the pro ject . D i scu s s  
po s s i b l e  unexpected costs  due t o  de l ays i n  approva l s ,  
prev i ou s l y  un i dent i f i ed m i t igat i on measure s  such as  
archeo l og i ca l s i te preservat ion , str i k e s , adverse weather , 

J unexpected construct ion  con d i t i on s  and  any des i gn changes  
and  comment  on the  ava i l ab i l i ty of cont i ngency fund s . 

d .  D i scuss  tax revenues foregone becau se of the project . 
� I dent i fy taxes foregone s u ch as  property taxes on  government  

purchased fac i l i t ies  and  l and , State and  Federa l taxes 
foregone if the project i s  pub l i c l y  owned  rather than  
pr i vate l y  owned , and  taxes or fees on  product ion  s uch as  
t i mber taxes or graz i ng fees  wh i ch w i l l  be l os t  because  of  
the project . 

e .  Descr i be project benef, t�:-: D i scu s s  the benef i t s  
rea l i s t i ca l l y  ( e . g . , con s i der t h e  per i o d  requ i red for 
f i l l i ng a l arge reservo i r  before benef i ts wou l d  accrue ) .  Do 
not i nf l ate benef i ts ( e . g . , con s i der  water requ i red for 
s treamf l ow ma i ntenance at its own u n i t  va l ue ,  not at a 
h i gher va l ue that mi ght be a s s i gned to other project w�ter ) . 

Descr i be other va l ues i nvo l ved i n  the project and d i scu s s  
the i r  econom i c  impact to the pro ject . These  i nc l u de 
prox imi ty of the project to popu l at i on center s , 
acces s i b i l i ty to the project area , scarc i ty of the resources 
i n vo l ved in the project , bequeath i ng ( l eav i ng for future 
generat i o n ) resources affected by the p ro ject , and open 
s pace v a l ues . 

I I .  The  Env i ro nmen ta l Sett i ng 

A .  Genera 1 

The soc i a l , econom i c  and env i ronmenta l sett i ng of the area i s  
i mportant for  the dec i s i onmaker and the pub l i c and  s hou l d  be 
descr i bed . The en v i ronmenta l sett i ng i s  the star t i ng po i nt from 
wh i ch forecasts  of the env i ronmenta l impact of the proposed act i on 
mu s t  be  made . T he same categor i es u sed to descr i be the env i ronmenta l 
sett i ng s hou l d  be u s ed to descr i be the en v i ronment a l  impacts after 
imp l emen t i ng the project . Wh i l e the focu s shou l d  be on the i mmed i ate 
area , parts  of the surround i ng area s hou l d  a l so be  i nc l uded , where 
appropr i ate , to avo i d  over l ook i ng any important i nterbas i n  or 
reg i ona l i mpact s . 

B .  Deta i l ed Des cr i pt ion  

The e n v i ronmenta l descr i pt i on s hou l d  i n c l ude the f o l l ow i ng i tems . I n  
many i n s tances certa i n  of these i tems w i l l  not be re l evant to the 
project or the dec i s i ons  to be made , and they can be  covered by a 
very b r i ef descr i pt i on . 
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1 .  C l i mate 

Descr i be the c l i mate for the genera l area i nc l ud i ng  temperature , 
prec i p i tat i o n , hum i d i ty ,  and  w i nd d i rect i o n  and  ve l oc i ty . 
Descr i be any topograph ic  feature s wh i ch i n f l uence the weather . 

2 .  T apograph y 

Descr i be the topogra phy of  the area de l i neat i ng the major and  
m i nor  dra i nage baii n s  a l ong  w i th the i r  character i st i cs such  as  
area s , s l ope , e l evat i on , natu ra l and  art i f i c i a l  dra i nage nets , 
ero s i on and depos i t i o n . 

3 .  Geo l oa� 

Descr i be the geo l ogy of the area . Geo l og i c  s tructu re s o r  
fo rmat i o n s  that have a d i rect i nf l uence o n  e i ther gro u n dwater or  
surface water shou l d  be  ment i oned . . Areas wh i ch are  s u scept i b l e  
to earthquak es , l ands l i de� o r  su�s i de�ce s ho�1 d be l bcated o n  a 
map and  descr i bed . Se i sm i c  effect on  the p ro ject shou l d  be 
d i scus sed . 

4 .  So i l s 

I de nt i fy area so i l  types an d the i r  permea b i l i ty ,  eros i o n  
potent i a l , expan s i on  and compact i on character i st i cs . I f  
agr i cu l tura l u se  i s  i nvo l ved , descr i be the area and whether i t  
has  su i tab i e  i rr i gab l e  so i i  and  adequate dra i nage . 

5 .  H ydro l ogy ( �later )  

a .  Genera 1 

Descr i be surface water and  grou ndwater resources i n  the 
area . 

b .  Water Qua l i ty 

Descr i be the ex i st i ng surface and gro u n dwater qu� l i ty us i ng 
phys i ca l , chem i ca l and b i o l og i ca l  parameters :-· 

c .  Water Quant i ty 

Descr i be the e x i st i ng surface and groundwater quant i t i e s  and 
re l ate to water uses in Sect ion  e be l ow.  D i scu s s  stream 
f l ow rates by season g i v i ng norma l rates and maximum a n d  
m i n imum rates dur i ng very wet - and  very dry years . I f  
groundwater i s  i n vo l ved , g i ve pert i ne n t  f acts on aqu i fer  
s torage , s afe y i e l d  ( i f k nown ) , depth  to water , recharge 
rate and overdraf t ,  if any. Recharge areas shou l d  be 
i dent i f ied . Structures i nf l uenc i ng s tream f low s hou l d  be 
l ocated on an  area map . 
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d .  Water Qu a l i ty and Quant i ty Prob l ems 

; 
\ ... 

I dent i fy ex i st i ng and poten t i a l  water qua l i ty and quan t i ty 
prob l ems . Address  spec i f i ca l l y  any po i nt and non-po i nt 
sources of po llu tion  ar i s i ng from i ndu.stry , mun i c i pa l i t i es ,  
agr i cu l ture , f� m i neS'or sa l twater i ntru s i o n . 

e .  Water U ses 

Descr i be ex i st i ng  and probab l e  future surface and 
grou ndwater uses . Recreat ion  use , use by wi l d l i fe and 

,_. i n s tream u se by f i sh and r i par i an p l ants s.llou l d  be 
descr i bed . Descr i be any pos s i b l e  reu se or rec l amat i o n  of 
water .  fu l l y descr i be the water serv i ce area . I nd i cate any 
f actors pecu l i ar to the serv i ce area wh i ch affect wa ter 
u s age . Compare proposed water u s�ge i n  the serv i ce area to 
water u s age statew i de ,  to show perspect i ve .  D i scus s  trends , 
such  as  the i ncrea s i ng rat i o  of mu l t i -fami l y  to s i ng l e­
fami l y  hou s i ng .  

f .  Water Qu a l i ty Management 

De scr i be or reference a l l areaw i de or bas i n  water q u a l i ty 
management  p l an s , court ordered a l l otments  or i nters tate 
compacts i n vo l v i ng water q u a l i ty/quant i ty in the pro ject 
are a .  

I dent i fy any State Water Resources Contro l Board o r  Reg i on a l  
Water Qua l i ty Contro l Board perm i ts o r  orders con cern i ng 
water qua l i ty .  

g .  F l ood  Hazards 

I n d i cate the 25 , 50 and 1 00-year f l ood l eve l s  for the area . 
I dent i fy any f l ood-p l a i n  p l an or proposed pro ject . 

B i o l ogy 

a .  Descr i be type and i nten s i ty of natur a l  and man-made 
vegetat i ve coverage . 

b .  I nd i cate those p l ant and an ima l s pec i es i n  the area wh i ch 
h a ve been des i gnated rare or endangered by State or Federa l 
agenc i es . 

c .  Qu ant i tat i ve l y  descr i be w i l d l ife and f i s hery resources i n  
the area . 

d .  De scr i be w i l d l i fe hab i tat ( or port ion  thereof ) wh i ch m i ght 
b e  affected by the project . 
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8 .  

I den t i f i cat i on of S ign i f i cant , Env i ronmenta l Sen s i t i ve Areas 

I den t i fy and  show on  a map , if pos s i b l e ,  any of the fo l l ow i ng 
wh i c h  may be s i gn i f i cant l y  impacted by the proposed act i o n , and  
wh i ch are not descr i bed e l sewhere in  th i s  chapter : 

a .  

b .  

c .  

d .  

e .  

f .  

g .  

h .  

i .  

Mars h l and , wet l ands , and  es tuar i es .  

F l ood p l a i n s or f l ood-reten t i on  areas . 

Grou ndwater recharge areas . 

Steep l y  s l op i ng l ands . 

Fore sts and wood l ands . 

Pr ime agr i cu l tura l  l ands . 

Hab i tats of rare and endangered spec i e s . �/ 
P ub l i c outdoor .recreat ion  areas , i n c l ud i ng but not l i m i ted 
to spec i f ied  boatab l e  sect i ons  of the affected waterway . 

Sen s i t i ve geo l o g i c  areas . 

j .  Archeo l og i ca l  and  h i stor i ca l  s i tes . 

Land  Uses  

The fo l l ow i n g  i tems shou l d  be d i scus sed if  u n deve l oped areas  may 
be affected . 

a .  I f  ava i l ab l e ,  i n c l ude a map show i n g  ex i s t i ng l and u ses  such 
as  res i den t i a l , transportat i o n , u t i l i t i es , i ns t i tu t i ona l , 
open space and  outdoor recreat ion , agr i cu l tura l , forest 
l and , water , archeo l o g {ca l , h i stor i c  �nd other po i n ts of 
i nterest . · · · 

b .  Descr i be current  l and use  p l an n i ng by -e l l l eve l s  of V 
governme n t .  - ·  

c .  Descr i be the admi n i strat i ve and regu l atory l and u s e  contro l s  
now i n effect . 

d .  Descr i be deve l opment  trends for the i ndu s tr i a l , 
agr i cu l tura l , - commerc i a l , res i dent i a l  sectors--espec i a l l y  
those near bod i e s  o f  water . Descr ibe  any as pects  of these 
trends wh i ch mi g h t  threaten water qua l i ty or br i ng about 
other env i ronmental  prob l ems . 
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9 .  A i r  Qu a 1 i t  y 

I f  pert i nent , d i s cu s s  the major factors d i rect l y  affect i ng a i r 
qu a l i ty .  I nc l ude the current and  ant i c i pated f uture a i r  qu a l i ty 
i n  t he project area . 

1 0 . Popu l at i on Project i o n s  and Econom i c  Forecasts 

Descr i be the current and pro jected popu l at i on l eve l s  and  current 
and pro jected future economi c  deve l opmen t .  T h e  reaso n s  for 
u s i n g a part i cu l ar project i o n  or forecast s hou l d  be br i ef l y  
s tated . ( -·, 1 1 .  Energy 

1 2 . 

I f  power generat i on or a l arge power con sump t i on i s  i n vo l ved  i n  
the proposed project , descr i be ex i st i ng energy supp l i es and  
energy use  pattern s i n  the reg i o n  and  l o ca l i ty .  Descr i be any 
energy con servat ion  program wh i ch has  been i mp l emented and the 
amo� n t  6f e hergy sav i ngs  rea l i zed . 

-

Other Programs i n  the Area 

Des cr i be any s i g n i f i c ant l oca l , State or Federa l project  i n  the 
area wh i ch w i l l  i n teract w i th the proposed water deve l opment . 
D i s cu s s  the i n teract i o n .  

1 3 .  Aesthet i cs 

De s cr i be the area ' s  genera l ae s thet i c  qua l i ty .  Where 
appropr i ate , d i scuss  no i se l eve l s  and man -made  ob jects . 

E n v i ronmenta l I mpact s 

A .  Genera 1 

Impacts s hou l d  be d i scussed i n  re l at i on to those i tems i n c l uded  i n  
the pro ject descr i pt ion  and  env i ronmenta l sett i ng sect i o n s . 
E n v i ro nmen ta l effects from con s tru c t i o n  act i v i t i es , a s  we l l  a s  the  
project operat ion , mu s t  be  d i scu s sed . T h i s  sect i o n  s ho� l d  d i s cu s s  
d i rect a n d  i n d i rect ( pr i mary and secondary) i mpacts of  norma l and  
worst  case  s i tuat i ons  ( pro ject fa i l ures , acc i dents , droughts , etc . ) ,  
and e s t i mate the ant i c i pated durat i o n  of the impact s . 

B .  Deta i l ed Descr ipt i on 

The State Water Resources Contro l Board i s  concerned pr i mar i l y w i th 
the effects of  a project o n  the quant i ty- and qua l i ty of  surface and  
groun d  water . The fo l l ow i n g  l i s t  of  poten t i a l  en v i ronment a l  i mpacts  
to  be co n s i dered has  been prepared w i th th i s  in  m i nd . However , other 
areas i de n t i f i ed i n  the env ironmenta l sett i ng sect i o n  may be d i rect l y 
or i nd i rect l y  affected by , or affec t , water resources . I n  exerc i s i ng 
i ts Board p u b l i c i nterest  author i ty ,  the Board i s  requ i red to  
con s i der a l l project i mpacts . 

-8-
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Poten t i a l  i mpacts i nc l ude : 

1 .  I m  acts to surface and  
and  seasona l var i at i on s  

roun dwater 

a .  Effects o n  other users . 

( tota l qua n t i t i es 

b .  Effects o n  water usage patterns i n  the area . 

I 
I 
I 
I 

c .  Effects o n  i n stream uses  ( f i s h , w i l d l i fe ,  r i par i an 
vegetat i on , recreat i o n , aesthet i cs ) . The d i scuss i o n  of 
project i mpacts to i n s tream uses of water shou l d  i nc l ude : 

�· I 

2 .  

( 1 )  The i dent i f i cat i o n  o f  ex i s t i ng and  potent i a l  i n s tream 
uses of water i n  the project i mpacted stream , i nc l ud i ng 
but not l i m i ted to , the use  of water for f i s h , 
w i l d l i fe ,  r i par ian  vegetat i on , recreat i on , aesthet ics , 
water qua l i ty ,  etc . 

( 2 )  The project impact to thes e i nstream uses of water and  
a descr i pt i o n  of  the methodo l ogy and  ass umpt i o n s  u sed 
to eva l uate the i mpacts . 

( 3 )  A d i scuss i on of the l evel  of f l ow requ i r-ed to : ( 1 )  
ma i nta i n ,  ( 2 )  res tore , and ( 3 )  enhance i n stream uses . 
A d i scuss i o n  of the feas i b i l i ty of ach i e v i n g  each of 
these l eve l s  of i n stream uses  i n  connect i ori w i th the 
proposed pro ject , and a descr i pt i on of the methodo l ogy 
and  as sumpt i ons  u sed i n  mak i ng these determ i nat i on s . 

d .  Effects on groundwater (water s u pp l y ,  sa l twater i n trus i on ,  
l and sub s i dence , ph reatophytes ) overdraf t .  

e .  Water l os ses ( water l o s s  b y  evaporat i o n , seepage , etc . ) .  

f .  Water quant i ty - qua l i ty re l at i onsh i p s .  

I m  acts to surface and  r.oundwater ( degree of ch ange , 

a .  P hy�i ca l changes such as  s i l tat i on , dra i nage , temperature , 
tutb i d i ty .  

b .  Chem i c a l  ch�nges ( vo l umes , con s t i tuen ts , concentrat i o n s ) 
such  as  b i o s t i mu l ants , tox i c  chem i ca l s  ( acute and c h ron i c ) , 
d i s so l ved i norgan i c  and organ i c  matters , d i s so l ved oxygen 
and other d i s so l ved gasses , o�ygen-demand i ng substances . 

c .  I mpacts to benef i c i a l  u ses  due to water qua l i ty chan ges . 

· d .  P otent i a l  i mpacts from acc i dents such  as  f a i l ure of  project 
or project component , acc i denta l re l ease  of chem i c a l s  or 
other s u b stances . 
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(3 � I mpacts  to  Water Resources Management 

Conf l i cts w i th State , reg i o na l  or l oc a l  water agenc i e s • p l an s  or  
po l i c i es . 

/ \��/ I mpacts  to  B i o l og i ca l  Resources 

Quant i tat i ve l y  descr i be effects on aquat i c  and terrestr i a l  b i ota 
=- ·  ··- ( vegetat i o n , i n vertebrates , f i sh ,  w i l d l i f e , hab i tat , rare and 

endange red spec i es ) .  

5 .  I mpacts to S i gn i f i cant , Env i ronmenta l l y Sen s i t i ve Areas  

a .  mars h l and , wet l a nds , and estuar i es .  

6 .  

7 .  

; 

b .  f l ood p l a i ns or  f l ood -�eten t ion  areas . 
� 

c .  groundwater rech arge areas . 

d .  steep l y  s l 6p i ng l ands . 

e .  forests and  wood l ands . 

f .  p r i me agr i cu l tura 1 l ands . 

1 g .  hab i tats of rare and endan gered spec ies . 

h .  pu b l i c ou tdoor recreat i on areas i nc l ud i n g , but not l im i ted 
to , spec i f i c  boata b l e  sect i ons of  the affected waterway ; any 
i mpacts  on  safety of  bo a t i ng i n  these sec t i ons  s hou l d  a l so 
be d i scus sed . 

i .  sens i t i ve geo l og i c  areas . 

j .  archeo l og i c a l and h i s tor i c a l  s i tes . 

Impacts to Land  Use 

a .  Effects to curre n t  l and  u s e . 

b .  Effects to l and  u se tren d s . 

I mpacts to E nergy Resources 

a .  Effects on l oca l and reg i o n a l  energy supp l i es and on 
requ i rements for add i t i o n a l  capac i ty .  

b .  Effects o n  peak and  base per i od- e l ectr i ca l  demand . 
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I 
Cumu l at i ve Imoacts I 
D i s c u s s  project i mpacts i n  re l at i on  to other ex i s t i ng and  I propo sed projects i n  the reg i on , bas i n  or  State . Cumu l a t i ve 
i mpacts  on i n s tream uses of wa ter resu l t i ng from a l l  d i vers i o n s  
o f  water on the stream shou l d  b e  addressed . The cumu l a t i ve I i mpact  assessment  s hou l d  i n c l u de : 

a .  

b .  

c .  

d .  

e .  

f .  

g .  

h .  

Descr i p t i on o f .  resources i n  the  area wh i ch are mo st  
s u sce to cumu l at i ve effects , i n c l ud i n g  but not  
to , . .  i s her i es , deer , t i mber , recrea t i o na l resources , 
arche 

· 

resources and  pub l i c serv i ces . 

l i m i ted � 

I dent i f i cat ion of ex i st i n g  wa ter deve l o pment projects and  
quant i f i cat i on to  the extent poss i b l e  of past effects on  the 
en v i ronment ,  part i cu l ar l y  on  the resou rces l i sted above . 

Ident i f i cat ion  of other types of deve l opment i n  the  area 
wh i ch have had adverse effects on those resources l i sted 
a bo ve , and quan t i f icat i on to the exte n t  poss i b l e  of  those 
effects . 

Descr i pt i on of  a l l of the k nown proposed water deve l o pment 
projects in the area w i th suff i c i ent  deta i l to a l l ow 
a s ses sment of  potent i a l  e n v i ro nmenta l effects . 

A s sessment  ( i nc l u d i ng quant i f i c at i on to the extent poss i b l e )  
o f  i nd i v i du a l  and  cumu l at i ve effects  o f  the proposed wa ter 
deve l opment pro jects on su scept i b l e  resources dur i n g  
construct i on  and  operat i o n . Th i s  shou l d  i nc l ude , but  not be 
l i m i ted to con struct i o n  schedu l es ,  norma l seasona l f l ows and  
var i a t i on s , and  other spec i f i c  impacts re l at i ve to  the 
pro ject ' s  pre l i m i nary feas i b i l i ty te st i ng ,  con struct i on and  
f i n a l  o perat i o n . 

I dent i f i cat ion  of  i nd i v i dua l and  cumu l at i ve safety prob l ems 
for r i ver  users  assoc i ated w i th con s truct i o n  and operat i o n  
o f  t h e  project . 

I dent i f i cat ion  of  pos s i b l e  programs a va i l ab l e  to m i t i gate 
cumu l at i ve i mpacts and any l i m i tat i on s  w i th i n the area to 
w i desca l e  app l i cat i on of these programs . 

Conc l u s i o n  drawn from ana l ys i s  of areawi de cumu l ati ve 
effects , concentratng on potent i a l  a b i l i ty to f i n d  effect i ve 
m i t i ga t i o n  for those i mpacts a n d  the l eve l s  of the resources 
l i s ted above wh i ch can be ma i nta i ned i f  these m i t i ga t i on 
measures are i mp l emented . I n c l u de descr i�t i ons of any 
m i t i gat i o n  measures to be i mp l emen ted and the poten t i a l  for 
su ccess  of these mi t i gat i on measures . 

.. · -...;_ . ..  
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I V .  

v .  

M i t i gat i on 

A .  Genera l 

B .  

Th i s  sect i o n  shou l d  d i scu s s  methods to e l im i nate or m 1 n 1 m 1 ze adverse 
impacts , the l eve l s  to wh i ch imp acts  wou l d  be reduced , and the bas i s  
for se l ect i n g  l eve l s  a s  acceptab l e .  Where a l ternat i ve m i t i gat i o n  
measures  are ava i l ab l e ,  each shou l d  be d i s cu s sed a n d  the bas i s  for 
se l ect i on of a spec i f i c  a l ternat i ve s hou l d  be g i ven . The 
en v i ronment a l  document s hou l d  i dent i fy those m i t i gat ion measures to 
be i mp l emented and cond i t i ons  needed to ensure that the mi t i gat i on 
measures  w i l l  be i mp l emented . I t  s hou l d  c l ear l y  d i �t i ngu i s h between 
tho se  me asures. wh i ch the project proponent wi l l  imp l ement and  other 
meas ures  wh i c h  are d i scu s sed but w i l l  not be i mp l emented . Cont i n gency 
p l ans  i n  the event of acc i dents , project ma l fu nct i on s  or drought  
years  s hou l d  oe j�e l uded . 

Deta i l ed  Des cr i pt i on 

Water and  energy conservat i on and water reu se ( re c l amat i o n )  mu st  
a lways be cons i dered as m i t i ga t i o n  measures . Conservat ion  a n d  reu se 
may e l i m i nate or reduce the need for the project or reduce the 
quan t i ty of water needed or the s i ze of the project , and may m i t i gate 
adverse  i mp acts . Conserv at i on and  water reuse , by de l ay i ng the 
bu i l du p  of demand , can de l ay the need for a pro ject , and therefore , 
de l ay adverse impacts as soc i ated w i th a project . For further 
i nforma t i on concern i ng water reu s e , the Board • s  Off i ce of Water 
Recyc l i n g s hou l d  be contacted . 

Spec i f i c  water and energy conservat i on m i t i ga t i o n  measures  can  
i nc l u de : 

a .  Mea s u res  to reduce wastefu l ,  i neff i c i ent or unnecessary water or 
energy con sumpt i on dur i ng construct i on and operat ion  of the 
project . 

b .  P roper s i t i ng , or ienta t i on and  des i g n  to m1 n� �1 ze water or 
energy waste and  max i m i ze ai l benef i c i a l_ �se� of water or  energy 
product i on . 

/ 

c .  T h e  potent i a l  for reduc i ng max imum water d i veriion  demand  or 
peak  power dema n d .  

d .  Meas ures  wh i c h  reduce the overa l l  water or energy demand  and , 
t heref ore , reduce or de l ay the need for the pro ject . 

A l ternat i ve s  

A .  Genera l 

A l l reasonab l e  a l ternat i ves to the proposed project , or to the  
l ocat i on of the  project , wh i ch cou l d  feas i b l y  atta i n  the bas i c  
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B .  

object i ves of the project shou l d  be d i scu s sed . The reasons  why they 
were rejected i n  favor of  the u l t i mate cho i ce mu st  be made c l ear . 
The " no project"  a l ternat i ve mu st  be eva l uated , a l ong  w ith  i ts 
i mpact . The d i s cus s i on of  a l ternat i ves s h a l l i n c l ude a l ternat i ves 
wh i ch are capab l e  of substant i a l l y  reduc i ng or e l i m i nat i ng any 
s i gn i f i cant impacts , even  if  these a l ternat i ves i mpeded atta i nment of 
project o b ject i ves and are more cos t l y .  Env i ronmenta l effects  of  
a l ternat i ves shou l d  be descr i bed suff i c i ent l y  so that  they can  be 
compared w i th the env i ronmenta l effects of the s e l ected project . 

A l ternat i ve water and energy conservat ion measures  and p l an s , water 
reu se methods or p l an s , or energy cogenerat i on methods shou l d  b e  
descr i bed . Exp l a i n  the reasons the se l ected conservat i on meas ures or 
p l an s  were chosen . The a l ternat i ves shou l d  be  compared i n  terms of 
the i r  overa l l  wa ter and/or energy consumpt i on , i n  terms of  the amount 
of water and  energy sav i ng by redu c i ng wastefu l ,  i neff i c i ent , and  
unnecess ary water or energy cons umpt i on , and in  terms of offer i ng 
�pportu n i ti e s  to i ncorporate water or energy conservat i on mea sures . 

Other a l ternat i ves  can i nc l ude d i f ferent water sources , d i fferent 
des i gn s , l ocat i ons , and o perat i ng p l ans . 

Deta i l ed Descr ipt i on s  

1 .  For water supp l y  pro jects , d i scuss  the f o l l ow i ng a l ternat i ves : 

a .  Fu nded mu n i c i pa l  and i ndustr i a l  conservat i o n . 

b .  Fu nded agr i cu l tura l con servat i o n . 

c .  Water rec l �mat i o n and reu se . 

d .  Wa ter transfers . 

e .  Des a l i n i z at i on .  

f .  Grow i n g l es s  water- i nten s i ve crops . 

g .  Grow i ng more sa l�-to 7erant crops . 
� � 

. •  

h .  Leg i s l ated con servat ion  efforts ( e . g . , ord i nances 
proh i b i t ing gutter f l oo d i ng ,  l eg i s l at i o n  requ i r i ng l eak 
detect i on ,  grofind water management , etc � J .  

i .  P r i c i ng po l i c i e s  (e . g . , a bo l i t i on of  dec l i n i ng b l ock rates , 
i n s t i tu t i on of i ncreas i ng b l ock rates w i th l ife  l i ne  
pro v i s i o n s  .etc . ) .  

j .  Conjunct i ve u s e  of grou ndwater ( on ·a " safe-y i e l d  bas i s " )  and 
surface water . 

k .  I mprovement o f  d i str i bu t i on systems ( e . g . , l i n i ng o f  
d i tches , p l ugg i ng l eak s , i nterconnect i ng di str i but i on 
sys tems , etc . ) . 

• 
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1 .  Water exchanges ( subst i tu t i ng l es ser qua l i ty water for 
better qua l i ty water for agr i cu l tura l u ses , t hereby free i ng 
u p  a � new� supp l y  of good qua l i ty water for mun i c i pa l  
consumpt i on ) .  

m .  Acceptance of  l es s  � f i rm �  water s u pp l i es wh i c h  wou l d  a l l ow 
for h i gher expected dry year def i c i enc i e s  or  more frequent 
def i c i enc i e s . 

n .  Bru s h  con tro l to i ncrease runoff . 

o .  Weather mod i f i cat ion  to i ncrease  prec i p i ta t i on .  

p .  Snowpack management to de l ay runoff . 

For  power generat i on projects , i nc l u de d i sc u s s i on of the 
f o l l ow i ng a l ternat i ves to reduce demand or i ncrease ava i l ab l e 
energy supp l y :  

a .  · Funded energy conservat i o n  ( e . g . , i nterest f ree l oan  
programs for i n sta l l i n g  i n su l at i on ) . 

b .  Better peak l oad management  ( e . g . , a i r  cond i t i oner l oad 
ma nagement , pr i c i ng ,  etc . ) .  

c .  P a s s i ve so l ar energy . 

d .  P hotovo l ta i c  energy . 

e .  B i o -mas s  convers i on .  

f .  Garbage burn i n g .  

g .  Geotherma 1 .  ___:::..------.-

h .  W i nd e�ergy . 

i .  P r i c i ng ( e . g . , t i me of u se rates for res i dent i a l  and 
i ndu str i a l  u sers , rep l ac i ng dec l i n i ng b l ock rates w i th 
i ncreas i ng b l ock rates accompan i ed by l ife- l i ne rates , 
rev i s i ng i ncent i ve programs wh i ch encourage part i cu l ar � i nds 
of energy u s e ) . 

j .  Potent i a l  for i ncreased , coord i nat i on of  e l ectr i c a l  system 
i ntert i es .  

k .  New bu i l d i ng standards for conservat i on . 

1 .  Rep l ac i ng i neff i c i ent e l ectr i cal u sers ( e . g . , pump s , motors , 
te l e v i s i o n s , etc . ) .  

m .  Retrof i tt i ng ex i s t i ng dams and cana l s  w i th power genera t i ng 
equ i pmen t .  

- 14-



n .  Ref i t t i ng  ex i s t i n g hydroe l ectr i c  projec t s  w i th more 
eff ic ient  power generat i ng equ i pmen t .  

o .  Cogenera t i o n . 

V I . The Re l at i on s h i p  Between Loca l Short-Term Uses  of Man ' s  Env i ronment  and 
the  Ma i nten ance of Long- Term Product i v i ty 

A .  Gener a l  

Descr i be t h e  cumu l at i ve a n d  l on g - term effects  of  t h e  propo sed project 
wh i c h  ad verse l y  i mpact water resources and the env i ronment . Spec i a l  
a tten t i on s hou l d  be g i ven to impacts wh i c h  narrow the range of  
benef i c i a l  uses  of water . I n  add i t i on , the  reasons  why the proposed 
project i s  be 1 i eved by  the  sponsor to be ju s t i f i ed now ,  rather than 
reserv i ng an  opt ion  for a future project , s hou l d  be  exp l a i ned . 

V I I .  . Any S i gn i fi cant  En v i ronmenta l Changes Wh i ch Wou ld be Caused by the 
P roposed  Act i on 

A .  Genera 1 

I dent i fy uses  of nonrenewab l e  resources du r i ng the i n i t i a l  and  
cont i nued phases  of  the  project wh i ch are i rrevers i b l e .  Pr i mary 
i mpacts ( such  as energy con sumpt i o n ) and , part i cu l ar l y ,  secondary 
impac t s  ( s uch as a reservo i r  wh i c h  prov i des  acces s to prev i ou s l y  
i nacces s i b l e areas  and  i ncreased v i s i ta t i o n  to the s urround i ng areas ) 
genera l l y prec l ude a n  a l ternate fu ture u se and  comm i t  future 
genera t i on s  to s i m i l ar u ses . A l so i rrevers i b l e  comm i tments  of  
resources s hou l d  be  eva l uated to as sure that such  current consump t i on 
i s  ju s t i f i ed .  

V I I I .  The Growth - I nduc i ng I mpact of  the P roposed Act ion  

A .  Genera 1 

Des cr i be the ways i n  wh i ch the proposed project cou l d  foster econom i c  
o r  popu l a t i o n  growth , e i ther d i rect l y  o r  i nd i rect l y  i n  the 
surrou nd i n g en v i ro nmen t .  I nc l uded i n  th i s  are projects wh i ch wou l d  
remove major  obs tac l es to popu l at i on gr.-�th . A major expan s i o n  of 
water s u pp l y  m i gh t , for examp l e ,  a l l o�· for more construct i o n  i n  the 
serv i ce area . I ncreases  i n  the popu l at i on  may further tax ex i s t i ng 
commu n i ty serv i ce fac i l i t i es so  cons i derat i on ,mu s t  be g i ven  to  th i s  
i mpact . A l so ,  d i scu s s  the character i s t i cs of the project wh i ch may 
encourage and fac i l i ta te other act i v i t ie s  that cou l d  s i gn i f i can t l y  
affect the  env i ronment , e i ther i nd i v i dua l l y  or cumu l at i ve l y .  The 
e s tab l i s hment of an agr i cu l tura l water - supp l y ,  for examp l e ,  may cau se 
convers i o n  of und i sturbed l ands to i rr i gated cro p l and s .  It must not 
be a s sumed that growth i n  any area i s  neces sar i l y benef i c i a l , 
detr i menta l ,  or of l i tt l e  s i gn i f i cance to the env i ronment . 
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ll.tJ� HOCNESS 
POWER DECLINE - The Ceysen stc= fields could be genentift� jllSt one-fifth of tke eled1icity 

they do now, by the year :!010. In tlut nenr. the city Is setting ulde ash reserves to circumvent shoup 
electrlcity rate hikes. 

soiten to blow to "'tepa� 
"Without the reserve. the city 

would be looking at double­
digit incuses in "'tes." said 
Duarte. "We're trying 10 pre­
vent that disruption.w 

The other fund - the Accel­
e...ted Steam Decline Reserve ­
Is like an insul'3nce policy. The 
city will add Sli'S.OOO a yar to 
this fund. :o be used to �Met un­
foreseen problems in the steam 
fields. 

The steam resource at The 
Geysers could decline �re "'P" 
icily than expertS now expect. 
Elfom to rNtigate the decline 
by injectirlg more water back 
into the gro��t�cl could fail And 

the whola I"''gion Is geologiallj 
unstable. 

"There are faults all through 
there; said Duarte. • An eanll· 
quake cculcl sllut everything 
down. Lots of thinS' could hap­
pen. We don't want to be caught 
unprepared. • 

C..Oiogists didn't completely 
unclentancl The � at the 
time NO' A decided to buy into 
tile geothermal action over a 
deacle ago. according 10 Rob 
Lamkin, NO A's Assistant Di· 
rector of Operations and Engi· 
neering. They still don't know 
just now long tile llelcl can be 
made to produce usable steam. 

"We're working on several 

.: . .... y! !.,.i� .. t� li� t\[ t� 
reservoir and produce power 
more eificientlv; said t..unJan. 

"We won't' know for some 
time yet if OVetllll the inVest• 
ment will prove 10 have been a 
profitable one. There are too 
manv unknowns. • 

The dtv' s merve fund for 
unforeseen problems at the Cer· 
sers could grow to more than 53 
million if contributions continue 
as sdleduled 10 the year 2010, 
when Healdsburg finishes pay· 
ing-off its investment in geotller­
mal power. 

The City still llu 17 years of 
payments to make on its S60 

crtense tum to pagc 7l 

Wednesday, September 15, 1993 

Community 
shaken, angry 
over gang attad 
Gang activity rare so far in Healdsb-t:q 

by JOEUE llt.mNE'I"l'E cenified Santa Rosa gang .., 
Tribane Staff Writer were trying 10 gain *lUll 'rid 

People in SINJI.town Heald�- in the png. 
burg are slloclced. many are ccn- Howell aeclited !he ;* 
omied. clepanment Vld � pe. .. 

But anger seems 10 prevail in ne1 for handling !he inc: is 
!he aftermatll of the gang relat· quickly so that no one w.s :.., 
ed kniie attack at the high "People don't need ID fa 
school that recently sliced really insecure: He-n a: 
through the ccmfort zone of a . "'It was a random act ane :br ' 
sznall CDINftunity. . don't need 10 feel they ..., ,., 

"'It's a shock 10 them that this cler siege. • 
can happen" in Healclsburg. Actually, she saX! - • 
said Mayor Clrla Howell of the pie are angry than � 'br 
IUCI:ions she has heard. know the problem exists 110 Enid Myen has a son at the they don't want it 111 ha !pe 
high IChooL She and her family here. 
recently moved from the U:ls People want the ganp c p �-Ill Heaidsbw'g and tlle Q'leUl� tr.U -�-,T M 
SaJcl she thougllt they got •-y welcome in our ccmmunity. 
from the png violence. said Howell. 

"We thought we leit that be- Prior 10 the incident. she eo 
hind •• she said. plailll!d there had besl � 

She explained how people taken at the IChools and polle 
an: UHd tn hnring. lhe guns - � � and.lnir 
blazing in Southern California, personnel to respond quickly • 
"but here. it's disamcerting. • potential gang related inciclerw: 

Howell said since die iw.:i- such u this. 
dent at Healdsburg High School "W�re watching {piJ re!a1 
September 2. slle has �ved ed activ;ty) reallv c:a...rut!y." silo 
about six caJis from ccncemed said. 

• 

atizens and several �re have Feedback from the communi 
stopped ller on the street about ty, she said. indicateS that "the: 
it u well. biggest ccncem is that we no 

These people's and many back down and we proteCt cor 
othen' c:oncerns stem from the own turi." 
incident liter tile third day of She said there is going ta b 
school when poUce said an 18- fear of the potential for fuiUI! 
year--ole! man and a· t�yar--old gang violence in Healdsbur! 
boy threatened several stUdents "but we Wll have ID SW'ol1 011 
and a police officer witll a kniie ground. • 

and a cut--otf stick. The two People recognize that tb 
were allegedly members of a (l'lease tum to page ; 

f£!orts under way to prolong steam field Drive t� restore cuts 
Reinjecting water I ·  . :: I la'\i· .;���;��.,-:'�::€��;��:' :�:��:;tj I to crossmg guards 
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GEYSERS. ___ _ 

(from page one) 
million investment. 

"''rs like a mortgage: said 
Duane. 

Ulte smart homeowners, the city took advantage of lower in­
lerest rates and "'financed lis 
paymen1s a couple of monlhs 
ago, saving nearly $2 million in 
payments. 

But irs a Utile like having a 
mortgage on a home perched on 
an steep, eroding hiUside. No 
one else will buy lhe home for 
anything like enough 1o pay off 
lhe mortgage. So, you go on liY­
ing in your house and by 10 
slow lhe ineyjlable erosion. You 
odjust ID walking on your ewr 
more lilled ftoors. 

Today, Healdsburg's share of 
lhe power anilable from lhe 
NCP A plants at The Geysers is 
about 5 megawatts-enough 10 
light 50.000 IOO.walt bulbs. 
n...rs a1mos1 o...,.lhlrd of lhe 
city's peolt power needs. 

Experts estimate lhat by lhe 
vear 2010, power produced by 

ihe geothennal plants may be 
only o...,.liflh of what it is now. 
1Nt would leo��e lhe dly's 

' share at · just one megawatt. 
Healdsburg will have 1o sign 
contracts wilh .other eleclricily 

"We won't know for So�M · 

time yet if overall the in­
vestment will prot1e to 
have bern a profitable one. 
There are too many un­
knowns.• 
. · .. - Rob Lamkin. NCPA 

suppliers 10 make up lhe differ­
ence. 

But even If Sla.m production 
at The Geysen Slopped com­plete7 today, Healdsburg 
woul ha Ye 1o keep maldng lis 
remaining $32 million in "mort­
gage• payments. 

\ ·r� r ), ·.�� 
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Geologic History of The Geysers 
Over 30 million years ago - before the San Andreas Fault 

zippered up the coast and put a stop to it - lhe sea ftoor off lhe 
ulifomia roas1 was slowly dinng below the edge of the ronli· 

nenL As it scraped down, p.uts of the sandy and mud of lhe 
seaftoor were scuffed off and built up at the edge of lhe conti­
nent EventuaUy, this was buried and transformed into a "dirty 
sandstone" known as greywacke ICRA Y ·wacky). 

Rainwoter seeped inlo lhe greywacke, and hot, liquid rock 
called magma surged up beneoth It The lop oflhe molten rock 
hardened lnlo a light-mlored. granite-like slone called felsite 
lhat remained hot because of the mogma below. 

The heat turned some of the water in lhe greywocke 1o 
steam, which rose through tiny fractures in lhe rock, lhen ron· 
densed and seeped back down. This circulation deposited min· 
erals lhat partiaUy sealed the reservoir. Rainwater ceased 1o 
now in as freely, and steam pressure built up in the greyw.tcke . .  
Occasional fractures in the stone overlying the greywacke aJ. 
lowed most of the water trapped in the reservoir to boil off. 

Only lhe tiniest fractures m the rock still hold water. Steam 
fills lhe Jarg.:r fnctures. Steom wells �;ap these fractures and 
bleed off the steam. Beause lhe rocks below remaia hot. re-injecting water inlo 
the reservoir may partially repl•ce the remoYed steam. But in­
jecting 10o rnuch water could quench the rocks and stop lhe 
flow of steam. • 
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utility wiU llart 10 nm ill the 
red. 

Thars when the resenes wiD 

--.� --· ............. ... ·-·· ....... ,._ ..... . Eflons to mitigate the decline 
by injcctang more water back inlo the ground could fail. And 

,..._.._.,•"fl· t tR:"J .1'UU � .. � NtuW 

just how long the field can be 
INde to produre usable steam. 

"1\'e'rc- working on 5e\I'Cral 

UWI �t�·ca. 
Th� Citv still has I i vcars ol 

p.1y-mcms · to make on · H!t S60 
(Pic�sc turn to page 7) 

Efforts under way to prolong steam field 
Reinjecting water 
is effective, up to 

· a certain point 
"by RUSTEN HOCNESs· 

Tribune 1lllaa 
On the swfaae ol lbe  rugge4 

hills IIOitlwast ol Healdsbiaa 
knowa .. The c:e,.n. nay-thing - fine. Bat miles 1111- . derpuund. deep beneath the 
spanely wooded hOis and CU>­
yons, lnluble is bn!wins in the 
rapidly dwindJins - oe­
llel'ftS. 

.1, Alld - the ln>uble is be-
• ginnins 10 ....uoe. JQd; is 

mU:In& plans 10 Jhul down 
more ol lb power planls at The 
Geysets. AD ol the polhennal 
electricl1y produan IR sharifts 
ill a scramble 10 slow the declinti 
ol *""' pessure by lnjr:ctin& 

'. - -Ia' back iDio the 
�· ground. Alld aD - earchi .. t for new leChnologies 10 aaa1re -�· the - ol what -remains. 

. On the dry blllsldes, the pow­
. er plants look like litMIHIIOiy 

I' plaNer '-a lopped by ro- ol 
. huge --.  ...., bowb.. The 

IIIIOblnasift ..... wdll -
dus&en!d 011 !hid< aJIICII!le pads 
lei iDio the bedrock. No new driJiins is &'IJin& OII IIIIW, Ihough 
drilli rip ocx:asionaUy l1!driiJ old � 10 clean them out and 
keep lbe -.nmming. The wells - d--=<1 be­
cause !hey lniiSl stan 011 Slable 
ground. but they ftladl through­
out the reservoir. After boring 
down � hw>dred feet, 

t RUSTEN HOCNESS 
TROUBLE lJI>,'OERGROUND • Trouble bas bem brcwinc underground at the npldly dwindling 

lll!alll reserves at the Ceyscn. 

drillers angle the well shafts out 
like the legs or a spider Slanding 
011 tiptoe. Some wells even split 
into two shaits as drillers search 
a mile and a half or more deep 
lor enough steam pockets 10 
make a productive well. 

Giant white inchworms of 

pipe crawl across the hillsides, 
linking the steam field wells 
and the power plants. The 
pipes - up to 40 anches across, 
covered by two to lour inches of 
fiberglass insulation and an alu· 
minum skin - loUow contours 
of the land, but snake over road· 

ways and someumes hump up 
or to the side lor no apparent 
reason. These digressions allow 
the e"Pansion and contraction 
that might otherwi5C Strain and 
tear the pope pont.s as steam 
Ooods into them or is with· 

<Please turn to page 3) 

ooy tnreatenea sever� stuaents 
and a police officer with a knife 
and a cut-off stick. The two 
were allegedly members or a 

"t>ut we alSo hAve 10 suna our 
ground." 

Prople recognize that the 
<Please turn 10 page 1) 

Drive to restore cuts 
to crossing guards 

by JOELLE BURNETTE 
Tribune Stafl Writer 

With school children leh rna· 
rooned on lilreet mmers u D>D­
torisls zoam by, one local moth­
er has launched a petition 10 
n:store the aossing guards that 
were cut out of the city budget. 

"'Righi now we need some­
body 10 cross these kids: said 
DaNita Brewer who Is organiz­
Ing the petition elfon 10 "rein­
state or otherwise supply" aD 
nine aossing guards needed 
ouound the schoOls. 

"They're basically dodging 
can.· she explained. "lr $ 100 
dangerous lor those kids. • 

She said 5he has seen chil· dren trying 10 cross the Slreel 
and being afrAid to wall:. across 
because the driven w011't slow 
down. 

"'Drivers don't look, don't 
care and they just drive right 
through the crosswallt. • said 
elementary 5tudent parent Enid 
Myers. 

Especially once the kids are 
an a bloc:l:. away from �ehool, 
the drivers d011'1 slaw at all, she 
said. 

And lr s not just people with­
out children who speed by. 
Brewers said she has seen par· 
eniS piclcing up their children 
and then not stopping lor other 
children. 

Then. she said, "if they're 
(students) standing talking 10 
their friend, they're not going 10 
be paying attention. • 

I.Ji<e many piRRts. lln!wcr 
said she didn't know until lbe 
first day of IChool that there 
weren't going 10 be CIOIII• 
guards at Fitch Mountain « 

. ffealdsburJ Elemenlar)' when 
her children attend. ·• 

The situation Is especially dll· 
ficult lor working pua�ts, «­
oording to Myers. 

"They're angty. They're 
scared; she said or parents with 
1maU children who wall:. 10 
school 

Brewers said she has lllggel­
ed using adult wlunlftl'l foe 
the prognm. but laid the 
schools are conarned about Jla.. 
bllity and lepllty of that .,., ol 
program. 

"'There are a number of w&­
unteas willing 10 clo this, • Aid 
Superinll!ndenl Lany MadiL 
but he said someone must orga­
nize the volunteen;, train them 
and aa:q>t liabiUty. 

Aside from basic education, 
the schools, he uld. ba ft al­
ready taken on n=sponsibility lor health and child care. Is _. 
ty next, he asl:.ed. 

With already limi� resoun.-­
cs, the schools are stnpped as It 
Is, let alone adding lilne and 
money Into a crossing guard 
program since the city dropped 
most of its program. 

"I'm just hoping that none ol 
the kids get hurt before the vol­
unteer5 get out there. • said 
Brewer. 

i 
. I  
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(from page one) 

drawn during pipe mainlenance 
or repair. 

At the plants, huge separa· 
tors remove as much of the no ... 
steam gases as possible before 
the steam reaches the generator. 1beoe other gases an cut down 
the efficiency of the electrical 
genention. 

The huge turbines that spin 
the generator 10 cute eleprid­
ry are powered by steam push­
ing lhe fan blades. While the 
other gases muld help spin the 

. blades, they CUVIOI easily be 
· coodensed to Uquld after going 

through the IUI'bine. 
Condensing Iteam to water 

Just alter the steam paues the 
IWbine blades multiplies the ef. fidency ol the  turbines. Conden­
sation creates a nearly perfect 
vacuum that DleAN new steam 
roaring through the turbine 
meets no resistance from the gas 
thai has passed just ahead oi iL 
The steam rushes even laster 
and pushes the fan blades hard· 
er. 

The mndensed water ·1s 
cooled In huge evaporation tow· 
ers and drculated back to the 
IWbines to help c:ondeNe yet 
more steam. FinaUy, the water Is piped 10 injection wells where It 
b squirted back Into the under· 
ground reservoir. About 30 per­
cent ol the  water in the steam Is 
recovered for reinjection now. 

Increasing the elfidency of 
the turbines and injecting more 
water back into the depleting 
steam reservoir are two stra• 
gles lor increasing the produc­
tive Ule of the power planls Ill 
The Geysen.  

Geothermal turbines are al­
ready "'ow pressunr" models, 
designed to operate at oteam 
pressures of about 100 pounds 
per square inch. That's just sev­
en times nonnal air pre5swe. 
about the pressure your body 
would feel swimming 200 feel 
underwater. Conventional 
power plants flash water into 
steam at pressure$ five to 30 
times higher. 

But ihe already low Iteam 
pressures at The Geysers have 
declined to closer to 60 or 70 
pounds per square inch. 

New technologies muld help. 
Enginecn are Investigating 

more dfidenl turbines that can 
operate-at even lower pressures. 
And better way> to remove 
•IIOIHDndensible gases- from 
the 5leam wOI be lmponant as 
the proportion of these gases in­
creases in declining fields. 

But the major trouble b lhlll 
the steam b being uxd up. Jte. 
Injecting -ter into the Kiound 
- 110 have slowed ihe de­
cUne. But experience� with _. 
ter Injection have varied. 

NCPA's � has  been 
eu:ellenL Their tests lhow lhlll 

nearly 100 percent of the water 
pumped down their injection 
wells shows uf. as steam in adja· 
cent steam we Is. l1ley are looking forward to 
the mmpletion of l..Ue 
County's pipeline that will lilt 
3,500 gallons per minute of 
treated wastewater from their 
treatment ponds to The Geysers 
lor injection Into the resem�ir. 
That will provide NCP A with 
another gallon of water for eve­
ry six they now re-inject. 

Unocal, the owner of about 
hall of the steam wells at The 
Geysers, Is looking forward 10 
the uke Counry waste water, 
too. But their experience with 
re-injection has � spottier. 
Water injected at one site almost 
mmpletely stopped steam flow· 
lng hom nearby wells. It could have been thai the in­
jection well was too close to the 
producing wells. II muld have been tflatlhey Injected too awc:h 
water, too (as� II muld have 
been that the geology of the 
rock at that location was differ­
ent from what is found at the 
NCPA sltes. 

Or It muld have been bad 
luck. 

Unocal b beglNUng new in­
jection testa this month. Water 
Injection Is one of the lew op­
tioN available to extend the Ufe 
of the field. 

But lnjectlon can do no more 

POLICE LOG 

-

The followlns Incidents repreKilt a oam­
olinR of the calls 1M Hcaldsbura Pollee De-

- - -

�.25 • Soda IIIIIChine in front of business In 
VIMyard Plaza had been broken into last nigh� 

- - - -

than slow the reservoir's deple­
tion. Steam is not a renewable 
resource, at least not on a hu· 
man rime scale. You can use it 
slowly or you can use it last, 
but when it's gone, it's gone. 

Some feel the resource was 
squandered. 

-They just put too many 
straws In the ground." say> 
Richard James, Public Works 
SuperintendenL -n.ey ruined 
iL It' s a  real shame. • 

Slower development could 
have given knowledge of the 
field time to catch up with its 
exploitation, say> )ame5. 

But two oil crises in the 1970s 
sparked interest In alternative 
energy sources. And early esti· 
mates of the steam in the fields 
did not prepare drillers lor 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 dwindling resource. There 
will soon not be eno11gh steam 
to power aU the plants· at lull ca· 
padry. 

At one of PG&.E' s power 
plant at The Geysers, engineers 
are experimenting with running 
the generator using just one of 
the two steam turbines In tt.e 
plant. Running one turbine II 
lull capacity should, they hope. 
be more e(ficienl than running 

'two at lower power. 
And PG&:E Is in the process 

of deciding which plants II wiU 
shut down in the next lew years 
as steam becomes scarcer. 

1'1ants will be shut down," 
says Bruce Henry, I'G&:E Oper· 
ating Specialist, "but which do 
we shut down and when? Noth­
Ing is etched in stone. • 

When plants are shut down, 
the steam supplying those 
plants will be redin:cted to oth­
er plants. 

-The steam lines ate aU inter-

. 
connected now," say> Dnid ..... 
Holligan. Holligan Is Pnxl...,. ; . 
lion Superintendent lor Gco- ·· 
thermal Resources at Unool. F · 
the 5Upplier of steam 10 lbe . · 
PG&.E plants. ' 

Current Unoal pipes -r ' ·· 
need upgrading If the steam Ml 
10 travel over about a mile. .!1 

"We may need 10 insu1ale � 
more or increase the slu of lbe 
pipes." soy> Hollirn. "but we'll 
be able 10 send a the steam 10 
fewer plants.• 

Steam field and power plmt 
owners are looking at each oth­
er' s experience with new la:h­
nologies or modified designs. · 
What happens In one part of the . 
reservoir affects what happens 
nearby - and nearby muld be 
someone else's well$. 

"There's a new spirit of coop­
eration up there now." say. BiD 
Duarte, Electric Utillry Director 
lor Healdsburg, "We're aU in It 
together.· Chamber of Commerce sponsors the "Best of Healdsburg'' awards 

4,� 
The Healdsbwg Azea Clwn­

ber of Commerce Is sponsoring 
a new contest titled the "'Best ol 
Healdsburg.. • with the winners 
10 be announced at the OcL 'r1 
trade show Nld awards event at 
the Villa O>anlicleer. 

The Best of Healdsburg of 
Awards and Trade lhow is a 
new even� The chamber wiU 
continue to sponsor its spring 
-..an ..... � • .w •• •""- \ltU .. 

AlsO dubbed "'The Disd,.. 
gulshed Dozen.. the purpose of 
the awards is to recognize 12 in­
dividuals whooe unique skill de­
serve recognition. 

Awards will be given 10 one 
individual in the 12 categories; 
Including "Oassic CIO$Crs• 
(sales person); "People WorQ­
(waitperson, derk, secretory); 
"Vital Signs- (doctor, nurse, 
l'lPnric.t Ptr.l: ""Rnrlv Works-

- - - - -

mach); •Good Works" (voJun. 
leer); '"Money Movers• (beNt 
teller, loan agent, eu:J; � 
with the Moor (chef, baker, bar- . 
tender, innkeeper, Wling room 
host); "Preferred Professionals" 
(accountant, attorney, financial 
advisor); and "Bam Raisers" · 

(plumber, carpenter, electrician, 
painter). ��. 

Ballots can be dropped. off or 

- - - - - -
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EDITORIAL 
Geysers costs should guide future decisions 

The Geysers, which at one time almost 
resembled a scene from the state's famous 
gold rush days, is in a state ol decline. 

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

How rapidly the decline will take place 
remains to be seen. Efforts to prolong the 
well fields may be effective, but no one 
believes that the steam will last foreva: 

The city of Healdsbwj has a significant 
stake in all this, since its share of the 

LETTERS 
Bendway pvel iinpacts 
EdiiOI: . \ 
In his Idler wtUc:h appeued in the � I 

Issue of the lh'bune. 1om Freeman applauds lhe 
Syar proposal to mine the Bendway and Rlvabend 
river sites In and adjacent to Healdsburg on the 
basis that It will Improve llood control. 1 would 
like to point out that nowhae in the exhaustive 
EIRJEJS which has just bo:en completed on the pro­
ject is this mentioned as a possible benefiL Other 
positive factms such as employment and .., inex­
pensive source of aggregate ue mentioned. but 
a pparenUy the independent mnsultlng linn who 
:lid the study did not dean 8ood mntrd oi ...._ 
dent value 1D list IL The EIJVEIS d� hownw, 
lilt u "significant Impacts" a) aunulatlve � 
lion In tqlional air quality (I.e., dust), b) '"unooa:epe­
lble" noise lewis, d edvenely allmd Yinwa oi the 

Northern California Power �ency's 
CNCPA) Geysers investment is a6out $60 
million. For the next 20 years the city will 
continue to pay off that debt, and officials 
are also amassing large reserves to deal 
with the "rate shock" when declining 
steam production will raise the city's 
energy oosts significantly. 

In the long run. the investment in The 
�sers by NCPA may turn out to be a 
losang proposition, but no one will know 
that until the success of prolonging the 
lile ol the steam fields is known. . 

But even U the steam fields are kept 

alive longer than expected, it seems cer­tain that the Geysers power, at least for 
NCPA and Healdsburg. was not the DIOSt 
profitable investment the city 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 de¥ with the declining 
steam production, and cope with 
inevitable power cost increases. That is 
prudent That same prudent philosophy 
should continue to guide future decisions 
on energy investments. 

, - r---, 

- - - -

COMMENTARY 
YoU: want it? 
We':ve got everything 
in this magazine 
by Paula Leinwand 
Need 1D get rid of 

some unWUI!td facial 
hair without the hassle 
of wax or electrolysis7 
Looking for a row­legged sweatshirt for 

��.---.�--��������J;a=m 

your pooch7 Can't live . "*"' 
without the fAmous l[ijt .. r.::L� 1\uldsh Head LDpper ... . -
ICnile" (sharp u a sul­
tan's anp- guuan­
lad ID win you 
respect from family and friends)? 

WeU then just rome on over to my house and 
sort tlvuugh some of the b-zillions of mail 
order catalogs !bat have been arriving daily, 
ever since, In a moment of •pparent insanity, I 
broke down and ocdered a Star Trek mug hom a 
magazine. 

Hey. it was a cute mug. II had Ctptain Kirk, 
Mr. Spod:. and Scottie all standing on the 
launching pad. and when you pour hot coffee 
into it, � "beam up. • 

Oh. come on. It was a joke, for gosh sake$. 
l ean ju� hear the folks at Publishers Cear­

ing House right now. "Holy Toledo! Here's 
somoone ocdering the Star Trek beam-me-up 
mug. Put her on every tacky catalog list we 
have. Paulo Leinwand from California. lnat's L 
-E · I · N  -. W - A - N - D. 

Two dayo later, the postman's stauering 
down our stn.'el. draggin& his mail sad behind 
him. overladen with magazines sell in& ""ery· thing from pewter John Wayne belt buclrJes big 
enough to double as mid cut platters, to silly 
lee-shirts with even sillier slogans ('1'his Isn't a 
Beer Bellv. lt'u Gu T;mk lou SP.. M:w'hinP.• ,.. 

· ,  
. 

- - - -



Running Out of Steam. 
by Krista Rector 

•rr is cle., thM ,..,_- ptOduniatt wil-,., 
"'«hhttt�DIIIII#WO/fff'511J<f:t!So{l�stMe, �eM 
qw�qo{ltJ .., • .,.._w., � wHI """' spfi<Mt­
In (� ptOducrion of -� -.. l!l#t!S lUI/tots "' 1M 
RtJDUtr:a A#f"q /1rrlw Slno{CI�II ltl lhl &oot. w_,. 
- ,.,._"""' c.otll«rrww � In � .  

T'hlsa>uldbtlhrundonUiementolaur..,___ W-and 
e�ec�r�a� pnx�uc��on ts - an�� ts • nn to  doflllt • w  
� dllcbn IIIII lhr eg. L.a's ,.. If - aa - *""" 
- Is "-*'8111 The c.,.., Geadlermal lleld In Cllllomla 
-- ol CI<Mnlllo. 

The C.,.., .. -. Ia Slam apadt)' IIIII Clll't moet la  
pralecled tlocalca ..,_.,.,.._ Too IIIIICII -hal -sudood 
au1 ol The C.,.., IIIII a � cllap In pnxlucdon hal 
reultCII. M Is �  cllll OnrlaU - be 1Uft11011 111 
The C.,.., - llelds - I lona cllsUn<t .. I ... -
lllln& I lac ol eioclndiY. The - Will be lnjKIId ln1D lilt 
prod -...I - wootls 111 - lilt - ..... This hal 
been ........ act!'� cllll pllllucUft - - been tiled. 

But, enginem are watching The Geysers, 
touted to be a reMVable resowt't, because 
after 33 sllort years, The Geysers are 
naming out of steam. 

The c.,.., swe.- p��na, • 1 pon o1 lilt s- w­
Praject. �-..1011111� l•"olllltd«<IICCI_.r111 
pump - 1r11m """"""" C.IUomia "" ..... w- l'lalocl 
ISWPI aNts and plpOIIftes 111 Saulhom CalilomiL The WIW 
project Is I aldcll - ol - lor lO - - Ia 
Southern �  IIIII """*"' biiiGns ollillowltls adl - 10  
""'"' -- -Olvrilt 01111 111 NaniMm Calllomla .. lilt end ' 
ollhrswc�1 .w mile aquoductto l..LW PonlsD Rlftnklt 
Counl\'. W11« from lilt l'lorlll lllllll be IIWftliOd 3,000 lftl ­
lllt T dlldllpl MounWra wllldlllqllfts •.ooo ltw!' .,.,  .a. loot 
o1 Wller.AIIIIIIdlcn provld<SdlnpWIIer toSouwmCIIilomla 
10 luol - powtll. Bul. ......., .... WlldllnS The ec,..n. 
l'OUted 10 be I I'<IWWIIIIt no50111l:t, bcauot afttr lJ sllort \'IllS. 
The Ctysm .. """""' aut ol stnm. 

Is �heft llaml In forte.ftedtn& wNI - ,_ tm- Is not I 
r<1WW1D1t �I Yes.ttcoulcl- poor ilnlndlldedslons 
whlcltdlocltuboso!sanddrlwclowll luncls thlt _ bt _  
uoed iO-SIIIt�Adnll�lrn!lo<l '"I'Oft Is bttnC_.,rl toclommine lhotUtlrOIWMIIallnlplclol 
..-em-an TheC.,..,stam lleld,butamucllblgeriiiUt 
...,. - 10 be - - lhr llnonclal - ol S/IIIIIOIIIIIC 
1lllnflhlnl .-..--. 

History 
On Founll ol)utyln 189S,allmlly- - llltlllln DSan 

l'nnc:l5colllll r!Ot .. IO�.As lllt\'�---
011 • blct lollllll ....... ride, lilt\' - � - lilt 
mtr���et to The Ccyoon Hold Wftlcll WIOiCOinell IIWIII - a 
wlllte l**et lonced lldled fJIII'IWif foslaanod - ... The 
--bop�. 

·" rr��� To The Cllllomlll c.,..,· ""*""" In � 
Qlllomla Mqazlne In 1800 doquendy 6oocllbtd - dlt'r 
......._ ·nw -o1 The ec,..n. rrom 111t - tsa ....,SIItdne 
ane,����Wesptdaltflnlllt IIIOftlln&, whon llltstananbtplllnlf 
seen. ...... llolll lhr - In • llllndrel dl&ftnl pilt'es...Hot 
sp!nplllllcaldS111ftP;-.redllllllllldt .............. 
!llda IIIII boi11nC llum SlftiiS; IIIII lilt deuce oNr - -
Olllcr ldnd "'""""' ��� --medlcotld-lniDIIItlllle 
stmm-!lylhr_uw __ .....,ns __ 
btcOine<OOied to llltltmpentlftoll _, -dl\'.11111 lilt 
blsln forms.I>Efllllll. lhr- .,._ bach  to btoponed In tilt 
-._e...,. I!IMI had 1 oace. Some hilled 11111 Slllllllred ua 
woterpoond upon redhollnln:OIIIcrsnomlnded-ollllt._,. 
olatn·kenlt,orllltpunUI&ollat..Thmna.-IIIIIIT­
� - - - - In  number, I bdlfoll - ol ...ry 
p1dllion o1 tftftptllt1ft, fronl bolln& hoi 111 ICf CGid, IIIII 
� -III IOIIIol minerals IIIII clwmicalsCIIIIIP*IdS: 
hquondy lilt twO t-ol bat IIIII CDid n iDund  wltNn a 
r.w lncl"'' ol _ _  _. 

NoUoe - -..1 lilt dltnnll l!ll1nll 111 c....u 
selden IIIII br I &SO � - - estallillhed. fntrv 
- ftntpnltd from � l'lllllllaSin 190olln ltlly. lll 
1'120. lilt lint Kltmpt 111 ..-tltalcttT ltaal dtt'-toot 
plact. The c.,.sm but lilt project ended In lilt 1030's.lll l050, 
modem deculcllllfMI1Cion projtciS bopn • cllll - sb 

wllich load 10 lhr ftrst comrner<:W 
sucrmlnPIOIIucl�tleclllctrytn 111r 
lOOO's. 

fooniCIIIY. wttllt&fCIIhtrnlalenerp .... btlnC-10 lhr pul)llc 
•r<�WW�D�t.ln 1000 a wcoun held "'"'  111r rwunistftmot The 
Ctysm quaiUied for I dtllltOon II�. The � 1'<­
lhal lilt SIQftl Is locttd In-- space ni lS  nol l'fl'lmllhed 
br-., The producers ol stum • ..., motltd to tu wottiOIII 
for lhr "''""'* ·-ol dr1llln8 .... ���� The Ctysm. 

In lilt 1970"s. Clllbnla IIC"ftTTIMnl ldenalltd lilt nted for 
lllernadfttnervtleealse qtermcoonnas �lncrpen­
sftlt dectrtal - for 11w Sure w.,,. l'nlio<l � 10011 10 
tlpft IIIII ollldlll lnred lqt � hll<a. In I 970, Conv<s 
PIISed tile CtOIIIonNI Stnm Act for 1 le:asln& l'llt<m for ftdml 
lariiiS ... - dcoolopmen( ol .,..,.,...,.... ....,.....,.. In 
1971, lhr United Statts � .... - """ ol - In 
Calllomius KMwn C<oollormoi Resua Ala 1 �CAA� Ill !97• 
Clllllpttlttlt blcldlnC for ....... ol fedonl - SUftld. lr 1974 
llltajiOdryoiThec.,.sm-J96.000Idlow>tl:r-­
<>l*ltT - to  be ����W IIIIn 1 mllllon ldlow>tls. ro p1n a 
�. In tile - - ol tills � ltolf. us. Ntw 
z.-. Mmca. '-"' RUSSia and lcl'llri<l PfOIIu<td 1/JtA.OOO 
kllow>ns carnlllntd. 

Modem History 
TheC.,..,ara llllka up 111r blpt � COIIII'Itl ln 

lilt - Ceotllermll tneiV - CII'OCied lO ,. .. - OUl 
ollllt pta<lltum dtptndenqan OPEC oiL And, Clillomll. aneol 
lilt -·· lqest tneiV ....... - � It - bl& ........,, 

Far l ltOI/Itnllll � 10 be ..,.,.,.,., l lllllll - four 
dllnctertslla: a htat SIMa; liii'Rt-ol hii!Htmp<l'ltlltt 
ro¢ doR to lhr  _,., surlier. _., ,. . ,.., conch•<lln&lluid 
andftJCbolhlllt--ll!y111-liqo-olhal­
to wris. This - - at The ee,.m. 

The C<rsm �CRA ClMIS an om o1 140 !qUal't miles IIIII II 
prVnalitr-dominatedsteam lleldsusi1'4owo-lf 1.200 
� -. The  -provlclt 11'10 �Slum 10 run 
lhr rwonry - p!lniS. V1f101 domiNitd """"""" a8 for 
rauUnslhrstum from 11'10 wtlt � lstpltllortol.,-cr. 
The sepontor rtm<I\'OS 101:1< patlleles. �USI ana condtnsllt 11 
product o1 condtnSIIIon or CIIOIIn&) wnidl c:ciCJid domqt 11'10 
pnentor. Mllf lilt lllltltnt actiYIU!S 11'10 ...,...,or, tile ­
Slftm Is <OOied With cooilnt WOlff IIIII !hm coolon! IIIII condon­
_ ,_... � l cond....., to bt <lls;>ostd ol. The ...... 
- It  The c.,.., Is l/lleCtkln ol COMmsilf � ­
blct Into tile pand. 

The mljor � dtftlnp!n<n< ..., tile I*SI 2S  ynn has 
11om conctmnltd In lhr 8ls Sulpllcz l.lftk mtnqo In 11'10 
!GU!IIml panollllt 140!11111ftmlla KCRA but ����Wpnxlucdon 
-alled forand producllon-ls and plancerpandtci.........S 
Into less prolucllve ams. 

All uampit ol p&st ICUflry It The c.y,.., IS w!lll lllpptned 
When lilt Otponment o1 Wllef Resourca I OWRJ ........t 10 
undtmll lhr ..,... ol prutldln& tltc!nd'T 10 pump .. .., 10 
Southtm Calllomia .... bttiln111 blclt 11'10 tiYlldltl&ol-pllmS 
lnctudlnl 8atdt Rod:. Scutll � 8ln.<loT .... Soulll8nwloy. 

ThtSutellolltd bonds toc:anstN<tarod �-pilftt:S. 
willie stnm 111 run lilt pllnC wa 10 be � from prlnlt 
Clllftlllftla - - dewlop, oporllt and rnoinllln supporUIIJ 
- lltids. Steam 10 Nil Botdt Ror:i and South c.,.., -
pravlded from &fCIIhtrnlal lnses owned "' - r:ompanies Cto­
dltmlll liDttla. lne. !Clll and MCR Ceothtr!NI IMAXXAM. 
lnc.!Corwudlorlstantd In 1981 an 11'10 S 122 milllan Botdt lock 
pllm In l..IU Counly. Mnnwlldt • tllf Soulll C<rsm pllnt. lilt OWR ISSIII'td tile 
CEC state l'fllllllon !Ill! 111trt - be enou&ll stum l'lllllblt 
111..., a plaN In tilt- no ol lilt �GRA. The Soulll C.,.., -hlclbtm predicted to be pltnlll\ll tnO<IIill to Nlll flcllty for 
30,...,.. 11.attriSuteiUISKoiOWR showed lhl! lllt\'dldn't!IU 
- for  lll lndtpendtnt study tocorn>borllt lhr pcoduCtton ­
ol tlle - tvtn 111ou111 PC & E - �•& prollltms locltln& 
�-for-ollapiiiiiSon adja<mt-"!'.! TheStJ<t 
bttilnt:OftSIIIICtlonon dllspont but lli i98S lhryllaittdconstN:· lion, IIIYII'&spmt SSS million an tile Soulll Ctysm pllnr. I plane 
cllll -opentd. 

Teas BnancllrCiarles Hunottz. CEO and <Or1)0IIlt ownerol 
• MAJC[AM Caqlondan, - lilt or1pai wfll drtlllrfor 8otdt 
Ror:i but pvt  u- "" . not  WOI'III It. Thus lilt Doponmont ol 
W..,ResourctSIO*II-andtloult. The DWR opin .....-..1 
lilt CEC INC dltrt - maut11 � for Botdt Roctt 111 lost JO 
.,..... Botdt Rock listed 5 ynrslllll -sllutclowllln IQQO. Botdt 
Rodtproduced5Smopwonstlleftnt�rlmaut�ttopowerSonta 
Rosol but bJ tile end ol tlle 80's -· prodiiCIIon hlcl � 
to 7 !NOWIIIS. 

Al..asAn&fle llmturllde�lnlunt 10, 1993. ·� 
l'llnls n � oiSulc'sGoccbtnnal Fl&sco, Slltl!l "Whtn lilt 
l't\'ftiUC - on t11e pins"" 11noiJr po111 111 m•. - ­
wtll have sunk IIIIW illlll $.450 - lmo 11'10 two projtCIS, 
llllid"' lhrm lhr SIIII!S - tlpti'CIIvt - elepl\lniS. • The 
'"I'Ofte<, Vll'llnll ems."""" "The CUSlllrMn ollhr Mttlo!loiltan 
W1ter Dlsa1ct oiSouthtm Calllamia Will 111ft SllOIIIdtred acn; ol 
!lit cost.· The Sutt II no"""" lntcattd In ,...cllmNI power 
producllon IIIII woorid lke tD sell lilt pllnts. 

In 111r Mof·/une, 1980 pullllallon ol c.....ntl Wal8', Santa 
llasl ....... El/ll!lll! � In  his anxte ·��ow To Sin A 
C<ound·Walfl' lnYestiploft Far Paltlc:ai Purpras" sared c1111 
"The &<non� public hal Dat ldlalcanctpt ol p.nl ...... but. 
readily und..-.ts lilt � � In buildlnC a SIOO 
million ............. � pllnl lllll !hm -.  .... _ .. , 
enausn srnm 10 oporw .. owa·, blndlinl o1 1a  Soulll ec.,.. 
_.r pllnt project ls&clallllll llftlutallltUIIIIpitol'-, Wid! 
11'10 � ol lhr tal ddlts ol tile Clllomia e,...., 
c-mtssoon 1ao. M -.,.s to por1orm 111t eqt��n�ont o1 
lauftCidnC I � In  lilt s- � • He fllnlwr ­
·a..., enau&�� tlmt. lilt- State Wa1er l'laloc! ISWI'I  ..., 
corntcnshln&down In lilt--·· 8oudrnu wtll be �  
In& a book anatyz�ns lilt Cllllomla Otpwnent o1 w- ,. 
.,._ tDWR! In conlwlt1lon - lllt � --· 
The c.,.., In arty 1994. 

Money 
Thm has 11om I lac ol ......., mlde II The Gt\'wn an4 UW 

Suit ,.,.,., dDIIt • """" !01> o1 monuonnc or � liS 
� In  lilt """ ID II'Ii<lotellallclrr, :ood -..W 
madttllltWIIIIIlvt._.,for1UPII"<" llrlntolllt"­
E. H. llcudrau suta D his 1986 lnldes. tNI 'A stumfttlll 
.,._..oi�SSilll'pWIIIpianlfor 30l'O"'Willlkl"""*' 
$.450 million WOI'III ol-- 40 percmt ollllll Pill 10 tile 
opmiOI' • prullt •• 

In his..,.,.,. ollhr Soutlt C.,.., rower p!ln� ht pointS out 
l/loC d<mft&lhr !line GKI.a .-t�ryoiUnittd Siscoe • .,..dolnc 
busintsS wtlll OWR, IhaiSlsaot'sst«!t •jurnptd from S3 to S2S, 
'""' 111r hill' comln& "'  1�1. w1wn ac .... ""'""""' 
OWR's appllallon tobuiiiSoutltCcysm. • He no<atlllttlleddtf 
llocJthallkr In Unitt<! Sb<oe-I.DuOiesler • •  ponnerol Meyor 
l.ansl:y lliltgtdlf - -orpniZed cnme and - ol 
Murder, Inc. o1 New Yor1<1 11111 c1111 WWlam Ruckleslllus, once 
� Dtroct« o1 lilt I'll, - OlalnNn ol lilt 1!oard ol CIU. 

All unpubllshtd ......-r '"I'Oft _...., bT R.,_.. Mlft. 
�&<rnmt lntmwtanal, lnc. .. lilt CA Do!><. ol Woter Resowas 
Ceod>trmoi Resawti!S Propom swes. •fhe lind ltiSI!S for ..... 
lllennai opm�ons and lilt CEC NlllortlY on power pllnl 
...UIIcallon._ wdl llkrlf nqllft lllljor upendiNrt:l for slle ,_ 
rollon lnlllr...,..ol-oltllllerol lllrpn>ioc�LDWII hal prdlmlnortl'r estlmattd lilt am ol such ·,....,.._ ol tlle 
Botdt Rod: PoWer l'llnt 111 be appn111m1trtr SS million In 1980 
-.· 

The '"I'Oft ps an 11 c1so1s1 "TOIII Illes ol tlle 8otdt Rod: 
l'ow<r l'llnt and rn1na1 ._ WOIIId be benttldai.IO OWl I ll  
could be xcompllshtd.._ n- -.Ill be no Min lllllGily lor 
- plant miiCifll IIIII slit .-allan or for mid.- of 
pollullon to air .... _ .......... • tn - appan to be ldnC 
an lhrcakt. lllcy,..... lhllsbouid lilt planlllllrol:lliouSibePI 
toproduce, •oWRsbouid--formol�l'tllled 
!'0\'li'Y wllfcll llllita-alllll1bullon to repayment of debe 
sentce. lt IS not llkelr. under such an � !hat 
OWR COIIId e� 111 rml\le royalty or Oilier paymentS 
equal to the lull -of delll � paymenL • 

Ncx only wtll tilt IIIII be aut die money Cor llulldln& tbe 
plant, but II desi8JWllf "CCaae4" , the  plant wtll have 1D be 
rerno'led and die 1m1 redaiiMd to us· natural swe.. 

There have been pn1111ems nen wlltn the mte govem­
ment hasn't been lmlll'led dlm:tly. There il even a diSpUte 
as 10 who owns power p11ats such as PC&E Unit l S. GEO 
h.acl lnttmiS In It and endell up In bankrui)IC'( court due ID 
m«1w11c11 dllllcul!y and llmlled plant capacity so the plant 
revmed back to the landowner who was also bankrupt. 
CEOOpmtors Corp. IS sdl llsled  as ownln� $218,438.91 
Cor I Q88 and I 00 I lor delinquent messiMliS and penaltlll 
for Aru C.l ll'he Coysenj. 

New well drtlllna __ ., bo-at The ec,..n.a-
C-IO I'WJif,.. 

EtMronmcntal lmpact Reporter December, 1993 P!!e 14  

I 
I 

I I ! 



.... 

I �  �' 
l 

I f!  �-
� 

I 
;.. 
.;.., 
;.. 
... .. 
- . 

I 

I 

I 
"" � 

I 

I 

I 

I 

I 

I . 

I 

l l  

\.:";. .. -
;,- .. ' .. '-. :  

' . ·�· · � .  ,'\ � . . 
-Dow CIIIodtD�--IIItldd's_..PI'I'IUC· 
...... ThtatwtCII'IIIIA&ponlllCIIor �---...... )uluary Ill s.-. 19QZ WIS rJic Aiolllft f9 1or  Ccodlermai 
ENrv l'lnner. ill Octallor. 1991 1.326 ......- cl dealldiY - prlllluCK. Its ot Au(lllt. 1992 atWt 1.2:21 ...- -
bcfnC pnoluCid. Tho Coillorldo £norv l'lall IIIII Qlbftla's 
docG'Idl\'""""'apoary 1or 1991 .... -.•s 1s *""'""""""' 
lllll nosouteeL Coorbcnllol_ .. ... pollllllllly-rtDINin!l 
11n<a 111 equjvlionl 4S Is Jlllde U11 ot -.  W1DII WI -· 
- bul rbc b:ll - dlea ot - ....., u., 
- - lor - -

How llludl - """ btlaRtD lilt Olios, caunty, IU!a .... 
!CIIIenl - - � piQIIIo:llalt Is 111111:1-. Fms1l 
.......- - SOl  ot _.., -· - .....­
lwoscnF.ilonllanllsWI SOI  ....... N-otOII(Ift. ID I991 
-·---rbc�........-.e.uu..otl..lndl 
�IBIMLinc.lllamll.- SI S.4 -1nl'edcnl 
mns llld tOyOIIIG. ill • SIMe Und& Coawiulcn tSlCI OBI 
<ltlttallftOctDCer, l991 1110'(- llllls..-c-.tylllllal 
yur 1985·80 �ctiYOd &-bttll)li propertY fundS ol 
$22,101,1162.00 ot llS ot rJic IAI.II aiiiOI'f tu - lor  111M.,...., 

••• steam released duri11g power production 
CJJUid mobilize a variety of elements that 
ultimately enter the watD' � and 

• impact the aquatic environment. 

A<� tOSI...,. Stwpt,lomwCeolbormol �. 
1111 c-.., 1s n0w daoiii iO SS ot liS W. -· Tho OSI IUibols  
noltd 111M .,_ 11101 - - - Ill PftllluCUOn 
� l<ll7. TbcrliiO noce 111M .,_ aaii(J1iblc-ID 
g<o111em1a1 ptOflOfty w itiCOIMauo illlql P1R"' 1111 -
111 pc<.-..zt pncos ttp<nenetd in 1111 PISIOII Uo - ����­
pncc - os lleoll wNdl lftllla it a dOuble hil cn llll lllaimc. 

01 lho c.utomw IUnlll. 40S 1P 10 llleCaunly-lho laSe 
;s�oca�c.s and m toiiiiQWamy EnervCaalmissiaft tCECl lor 
BJWS fD I<al  � I)OISISSIIIC � - and  
30S 11 � trr �ne swa. m. ""' l!.lftwlllle iesouras lllwsl· 
lllCIIL l'unll. Sonoma Coualy 1111 - - S7 -
bt<Wftll l980and l987. Tht---.&a:lllllfiiCIOSieoe 
Slwpt, lor ma.._.IIOII ,...s;a lho �ot roods. an �  
oi .. .., Wlta.'l' '1U'fCI II>t • resowa ill llll Sonuclll Vlllef,lllll lor 
tloola,.al -· ......... 

• ' Pltw>11 or puCiidy llel4 COIIIpllllos arw 1110 e.dft&a-111 
���� - cr.cu tl>llt SIOCI< and - - Ono ot llle 
moan "'""'"' Tht��u.--.-111 
July, I 99Z is 50HIIIi to -.a lllclr del>l b'f SI .5 - CMrllll 
nut S .,..... This rcorptuZaaan Mll � 450 poslrjoQs in 
po<ro�eum and � cncrcr ··� and �­
Tho CYCIItuol ...:cesl or t.iluft cl piOn( opm- Slod! IS well 
OI>CI1t<n. "'M "'� t�m�llaooros tor 1111 Slate's IUPII'<fS. lleli­
M>Cc 110> been pi&..S on pnmc pia"" 111 1111 � PI'I'IUC· 
uon to 4ott tll!<l<M <A tJ\ar tnek rocoru. bul lllal COOiil! bt 10r<1y 
tote<! I>'( tuun tanktuP"l<l. 

Tho t!Cll<l!l>ur& TIIDUilO, 111 �. 1993 lii'O'ttd en 
pnvltt/pulllic - - ....,..._, wnodl 1111 City ot 
���as 111 the bu5lniSI ot IOtlin&. u wtll aiiSifte, The City 
"'-' I 51\lrt Ill lwr plot\IS It Tho Ccyscrs tnroucfl lho Nonhcm 
c.wom.. P,.., Alllhonty INC!' AI. They lii'O'ttd 111M lho "City 
"""'r<llaidti.qr�WMStOcopt'MtllkllsciSIGIIIIIelils.-wtlidl 
by 2010 m4Y &fll<tiiiiUSI one-JIIUI of llllcltalldly tllcTdO .-. • 

NCP A .,...,. • SoO mallion .,.... of lho steam wells &nil 
� pl .. ts. 8y 2001, tllcctcy'sdlclnc UUiily Will swt fD 
""' "' 111< r..s WI 1111."1 Will 110«1 to ..,. rcserw funds to bt.dfor 
h•un:pn.:c ... l\'-. ll>c rno. ... '""-""""' .. '<:tolnpl>alicln't 
CIJI11ljl<ldy utlllo.ni>IW 11o•t4"!><f'M IIIIU&net«:rAdct·llkdlu 
l>uyUitoUif�..:toanlclc<ldl: ...... ""-"'>lill-lkl­
iu>t'-ILfllthetleldcoaaDt!NCI<top&uluee\llt--..elaru 
tO llli«t � Wl(ct bock UIIO tile poul'4 Could foil ond tile­
r..,on a �llly unsullle_lho Ocy 11M 17 ye&nci Pl'f!MIIU · 
114 on the SoO mlltoon. ·Tho T-� ana  tlenty, I'C&E 
Opcraanc �. "l'lws Will bt s��u� -.. Doa wNcb 4o we 
shut doWn 11111 wnenl NurllfnC i> lldled in -... • 

Shuu•n& <lawn - IIIII plariiS ..,. be - 011 llllanclil 
Cnlfna, Dul ll>t  CtnvinlnlncnlaiCOII-RCflft"'lUUi -..x, 

Toxidty, Seismidty 
Tho �  hiS had -problems 111111 jus& a.. dCaea Ill 

,....,. torn toO 1111111' straws iA lho .,.._ A 197' .- cl 
GtocllormM � - required � .. to 1111 4IKootry ot 
llftSUblt tlmVI--planii...S -.l'lwslllllnloalfll 
on �  ttm��� arw i'C&E Units l . l. l. '· S. 0, 9 10, II. ond 
IZ. A 1'174 COIIIII ot wells en unsulllr rerrain - ot 108 
lltillld, 91 non -.oms.Sciwlcllyillloa&CIIIICtlllwhec 
,....,... ot llllllt QuSCI SUI>oitlcnce. 

111 1975, Union Oil geoc��enm� well CDC 6H8 111eW 0111. It 
had boen(QftljlllleCI in l908 and WIS OOII&ftdby, Tl* woJils � 
SOiotOIIIer- lot lho time of  ___ 90_� 
ltwadnile<SonaliWofll•"'lmll'ft.-. Thc--­
wa4nllt<I IIIJII&--•-andl.lnioa<lilclltl -
okl - bul �  i> IIIICb:-..S .. to - - CIIIIJPOIIY 
... ..... -. 

Ceatllllllloll Water tends .. bt � lllinlnlirod btcauR .  

Needs 
The � ot ""' 8fQtherlnol oncluouy is 4tllocnct. For 

oumple.��of51f.n>OI)Cn"""otp!Ontopcrat0rloccur, 
1IW taqllycf &fiS >luct. A IUgnUon IS 10 incn:ile !liC boneS 
rtquincloo tllal n re.Uycove<�cosu.Aio:r, mlkc _.torsl>uy lho 
pnYMIIln4 rather tllan two it to mike tllem solc!y ll5pOfiSIIlle 
and t.U tho burllfn oll ot pftvlle 1&-..s. 

Tho Dcpl. ul 011 11111 C..� lho Onlcr ot Allondon· 
moru 111ColifoJm&a uwsulConsc!vlllon otCcoctwmW RCSOUitos 
IIIII ColilomA CQGe ot RfiiiiMitx\l. MillOY �love iut1sdictian over 
wells atwt. Tho <'� Encri1 CommiSSicR iCECI rtqQa��S 
1boMonmcn1 and pWUJ 11t covmd iA ll>eir I'ICIIIt EIRs. but 
unlanllll&l<tr f!Wiy pila<l � permilt..S p;or to written con· 
IIIIIs. Tho COIIIIUI.'I have jun:,dictlon only .., tat .. ll>eir 1on4 .,.. 
pa!IIIIS-. AcOuiUY 11\&Y p<lition tllc(;EC lorddtglllon of t1>e 
cr.c .-.,. -..... .,.,. mua ldOJII • � -. 
iA "'''"_.,...pion <Nt cunhmo to Sill< r;wddincs ond bt reoay 
tupM'aca· <•..:lminlly tr- IOCII't->WI. 

� ., _ lilies ""  decision> It u .. lop ln.a of lUll 
....,.,.,.., - nctd 10 bt Cllftlidfnd lor ""' leplly sullluntllt..S 
II#'( to canttaf plllll clllsl4 A -S ot  tOiie - IOCI  
dcas en IIIII - to bt .....,-ond J>CR111Z«1 &ppcoplllltty. 
MaaitAnn&"""' bt more &�:C�JtW 11111 .,_.... lor pro�>�cm 
camponios 10 •void bankrllptcy lsSIIIS ancl lmpacts  on tilt sute 
IUp&YfiS. 8111 liiiCC lho Ctolhotmai � IJoanl W1S diS· 
banclcd Ill 1964, thfte ...,.. .. bt nu l!ltCiill tas1: "-" lor JuCII 
an-. The Oeponmctu ot Oil &nil c.. - to cnlolu • 
CllftiiOCIIJII"'Cift!M!UIIIIkill¥1111stamopmlatiOSIIOftSIIJic&nd 
�pallliZeG �-�� 1101 pro4uciblt -� • .,... prcdicrbK Will IIUiy bo � xcunut and rapQnSible. This 
llliP neod 10 lncblt tlw teiaDJikY ot lnicctina sllijlpod·in �let 
- · ""' � -dlllocnt. 

Hipr pcnllljes - to bt laiiJIIMd lor unpaid de!inqtJtnl 
Asleaalcnos&nd l'eNIQos ini!IOMd ll'f rJic l)opanmau ot Oilond 
Cu. .... iiNnelal lllllysil tllal addniS 1ft&lllln& - pllnu ..... 
-t11a1 n prlllllcnls CIUl lO  tolidtT Slills. --=ayconcems, 
&nd.lndldencyiS-. lll0ftneed$to bt aconsdousdon DY 
rJic pulllic "'lldiU tbeir ... ot elealldly &nil Bnolly,llll pooplt 
cl.(.:.lilomlo tlltd 111 - dolfty a llll � bolll lnandoi and 
cn�larproQuci��Celealldlyandlor1llllfiOIIillaJIIIWUI 
- - """' pcuple ... ........ rJic - tbcn ... Clllllill& ill. 
"--··-·� - · -oto.-0/ 
a......w . •  �r .... -----� .... -· ____ ,..._ 
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: : . \�rd:ITYWATCH 1 :  �.�·· ... oc_.,�.., I I I I ; I; Casters 
by Krista RectO< 

What llappen.s when "lilt ant thit gDI iWlf" isn't i 
rrs11. bur ant o1 r �lilcm..,·s mo<1 pr;ztd bl� rtbbon l!shins 
n••rs? Tho Rt� Rivpr � tn IX' k""""' as a world 
renownt<2 '"'''"""" And solmon li<lltry, and the numbtr 
o1 nstt wert' in !he hundrMS ol lhougnds. Now, !Ish 
cnunts on tht Rt!$.<1in River m in the hundreds. 

Steefhead and Silmon � 
lilt iaSI rwo mrilion )"113 !lave 
been dtpltttd and �ually 
mrxf'd by n•turat disa>t<IS ··• 

In I OIIQ. voluftleft:S from lilt CloYerllalura arM 
r� to form lht CASTERS. which stands for 
<Jovtrdale Anl!k13 for Stee!head md Trout Enllanctment 
in our River and �unms. Thty shartd a common pl to 
m.ou a long ttnn commitmtnr towardS -ortns the 
Rus.<WI Rl...,..< (ISI!try. Tht:y conucrtd lilt lltpatunenr nl 
J'islt md G•mt 1 OFG! ind olf� thtir 'IOiunrm labor 
forct in placi"!l Wann Spr;ngr Dam llatclltry !Ish back 
into tilt wild. 

.•. mpitl tl�tnlf.titrtl o( riltT·nms tlrnn�g/1 grm'tl 
millill,(, r�r dt:'lrr (lttrill� �"" di�lkirJr, 
ftl.tir: f"l/lutcmts, <ntT·fi.�ilill,( cmd dnmmit� o( 
lt"<l/cT '"'·':\' l1<1tr n.�ll/ltd ill iucrm� 11( 
.o;,.�limc,ltl/irHI, dcr•ll'titlll o( oxygr:rr, "'"' 
mluctim t•(lrmltil)' lllllllbt.on 11( pmcrnttil'!' {isll. 

The DFG SUffl'fS llibutlries ol lhe  R\ISSQn River to 
idfnti/y a�nS tNt rM!I Ihrir guidelines. such as lilt 
crit� Wllicll prohibitS wild �ent !Ish. The '101\mr� 
tau muminlln·run. pre-spawn adult sreeflltad from 
lilt HiiCI!rfY UICI plact tlltm in the t3�td 111buUrieS. In 
IOOJ. Ihty !)laced a torat oi SOO piil3 into spawnjrl& 
n·UI'Kries in si% miiOt tributanes ol lilt RussQn �. 

The CA5T'ERS lact an upllill banJe apna: the many 
�res in the w.ay o1 a lltalllly river ma !Ish llalchery. 
Many roms. mosUy man·madt, llave aused lilt desallc· 
tiOn nl this onct heallltv rtver sysrtm. In I 005. lilt F.ef 
River P� UICI Imj!aliOn Company built a divmlon 
dam ind tunnel it the F.ef River. The Eel Ri.W wattr is 
s!Of'td in Lakt Pllt<buty in Mendoono County for � 
to the Van Arn!alt Reservoir w11trt it is d�Vtr!td to a 
I'G&F. plant in Poner Valley w11trt the water nisrs into 
the R<miltl River. Thus. at time, 70110 of RUSSWI River 
wattr is from lilt Eri River which comes IJinl<l#l the 
l'olter Vatltoy tunnt:l. Tht inunducuon nl Eel River w.artr 
had ant nl lht'  l�t lmpXts in non·glac:lll hislory on lilt 
genetiC puril\' ol RUSSWI River .srte!htad btause the Eel 
River !Ish fo(lowtd the imprtnr of tilt Eri RM!r wattr md 
dfWrtltd into the Russian into lhefr mum from lhflr 
ocean m�uon.· Thus. 1 ntpjd ind artiftclal milina of lilt 
��tntlle Strain ol lht RUSSWI Rivw !Ish occumd.. 

Ufe Cycle 
Ult for the !Ish • wllh a concumnt lmplanllna cl 

sperm ma t!S' Into the boltom of a nest marx of pa� 
In 30 to 50 days, lilt �  llatcll and lilt !Ish continue to 
Ut in the � fftding from the egg saa aaac/ted 10 
their bellies. The !Ish wow to flnge!llng SIZe and mnaln 
nnr t11etr llarclle!y trom OM to two years liD lh!f lmplm 
and tnnstarm to swvtw itle In salt wattr. They ­
doWIISUnm to the octan wlltrt dlty may Sf'Gid tine to 
lout )'tal$ making I 0,000 miles ctrcutcs. 

They tllen seek out lilt lr!sltwater !lows thai lead ro 
their old hatclltrtes and IIIOO't ll!ISiftllll to� once 
apln SUS!Iinlng tht itle C'p'de. Those !hat do not sunl9e 
���t r!gOIS of spawning. die - their nxuna bodies becOIM 
a supply cl minmll whJch fftCI the foresrs 111at In 111m 
pnKett U'ltir llatclltries from slltlt!On and cool !lit -
lor lhefr m�Uons. The ones rJiat S\U'II¥e 11111 be CIU8hl 
and becalM I part of lilt food cllaln for animals. llldtJitng 
man. UIIJmatdy, lhtl' becOIM a pall or lilt sys�e��� lllal 
mows ocean nutllenrs up Into lniPI wattr ways and 
fetd lilt land. 

Genetic Diversity 
Bruce 8cown in Ills book. "Mountain In lilt Clouds.. discusses how !Ish dMioll hlsh adaptation nile for lilt 

spec!f1c ltfm !hat lhty nm ln. Brown says, "They tnow 
tlltoUalt lilt llf!ICik lopcy al tllflr Plftii!S whft lll lllde. 
what their P"t\' loolcl ilkt, WM!t to nm to lilt sa and 
Wlltn to ..rum. Slnct � 11m' IS unique In Its flow 

Dur ar a 131t !hat ailowtd for p!O!!rt'SSi•• �pminn. Now 
tM 13pid desllUC!ioll or liver· runs lhroul\ll gravel mini� 
lortst cltar cuttinl!. � discllafllt. rnric pollutants. 
ovtr tlslling .,., dammtng ol w.ater w.ays nave f'PSUiltd in 
increases or <taimtnratiOn. dtplttiOn o1 or;l!rft. md 
reduction or lltatlhv numllels nl l)nJCTnave ftsll Wt are 
killlnR oil our fish "ock and desUOVVIR the O!>liM5 nl 
�f"M"ttc divmuv. 

0nr of lilt contrnYtrsies In fl<lt genelia is lilt inUOdUC· 
tiOn o1 tislt r.�ised in Marcher¥ plants. lislt llatcheria WI!Te 

!lave dtv� i plan and m Kli"R nn it· 
Tht <:A.qr:RS II!Siomlon - has encnmpmed lilt 

cleaning ol "11nm otJ<Iructinn lor a dear migrarory pad! 
for 1 return to .11\t spa� ntmery. They are S111i11z1nC 
bank ti'OSIOI1 and creating a COOling ranopy - ­
lion � of natiVe planet species. In the schOol yar cl 
I 004- 1 oos. thtv w1n inililf• an Adapi·A·Stmm prcjecl 
which is de<i� to in� schOol clllldren in the 
t.lo'lerdalt am. Tht CASTERS � is tNt a hWdly river 
wllh a lltallhy t!.<hery Will hef!l bOast CloYmale's 
tc0110111y ail yar fon3. 

inuoductd to o� 1M effects ol !ht  buildino o1 damS. tiau ll«r"' a • - If a-- MtoJ • -c! am. ttl 
Thtr are t?g�Jiattd t1v lht �mtnt Qf Fislt ma .c;.mt. 

. 

��:::: ;:.::;: .::;:..,�"8 10 _«Toof,..,._ Harchrnl'! Wilt �flY lnllnw rile �let nl milktnR . 
only a lew ltmak's fnr tnt qoz in<! lrrt�H7.t lmm only ant 
molt'' <prrrn. thtt< rt'll•oc•nr. u ... divm:irv. lf:nchl'rV l!sh. 
panictd�rty SiiYf'f':Qilnon. can �lltw:-tl� be rttfrctt"d W'lth 
llacttnat kJdfttf dtSe2.<e i8KDI which is belit!wd to be 
pa.ud from mothtr IO � 

AcCO!<lin� to RO)'C� Gunttr nl the Warm Spnngr 
Hatchtry. lhtir llatcllerv n�elhOd o1 �ins !lf'li!IIIY for 
Stttlhead and clllnoo• s;tmon is ro w lhrtt to �  
mak's. mirin� tilt � nl the m.olts lhtn tM that mir 
wrlh lht "81':5 ol rwo ltn�aif's. 1bty 1M two maleS ro OM 
ftmalt lor coho salmon. plus tllty isollrt � of  
pr<ll!t'ftY tn te<t lnr A K D  pcl<itive li<h. Th<'v do nnr 
combtnt eggs from ont ftmalt wllh anothor fmwe at lilt 
rJmt ol spawning. 

Thty are awire ol lhe  nttd to enhat1Ct d�l\' md 
use lilt method ol talting r.�ndom � 131htr than 
�tctin� """ typo! such a:< 1M �- T'llt llalclltry stall 
""" a mnrr complu mrthnd u! sdr<1inn b'i -"fnJ � 
from Utt earlitsr lhroul!h lht IittS! rerum•ns !Ish in 
various quintities. AnOtMr mtlhod aimtd 11 pnx«Ung 
dlvt�iry is to akt 1M lart snson ol "bl� �- and 
allow them to only t>t D� Wllh olher bl� llacts in ase 
lhr; "'Pre5<'nt a �par:ur str.�in. 

Sill Cor. FisiM!ry BiolOgiSt ol lht DFC. feels !hat the 
work at lilt llatchfl"( to pnxtct divmirv i.< Slrb.<lanliartd 
by lhr wnrlc ol hinln9J'r llr. JmndM' N�w1. lit con 
eluded ''"'' llcr n.;>nrt .nowt'd thar tile lfatrh<'r! ll:<h llavt' 
a hi�rr 131t nl dlvef31rv tllan wild ft:llt. Cor lias s;itl, "I 
am a!)lll'thensive about trucld"!l ot fish Into UibuWies and 
would be more comfoniblt wllli put� tl!em Into lilt 
main sltfam and ltt lhtm ftnd lhtir own w.ay, but as long 
as lhtre isn't a l� numt>tr in any pa"rcular:<rmm to 
overwllefm lht t?.�ident li<h. it may Dl' otcav. r� only 
aulhotizt'd plactmenr in Sulphur �k btatM it is 
difficult for Wild !Ish to f!e1 tlltrt!. • 

Tht r.ASTERS are nor planting silver Sllmoll, • � 
p!OIIt to 8kD. The aduil llslt lhty tM in lhefr pqnm all 
held In compltlefy sepat:lrt wattr supply trom any slfftr 
Silmon as a Cunner prorection from lilt 8KD dlsa:!e. The 
CASTERS U'e >ery aware of lilt !lttd fnr diYmi!Y and 
fallow lilt S01ct f!llldelines tnforctd by lilt DFC. They 
Sll'e!Sed !hat !lit or<; llaYt set some srreams olf.limirs 10 
pnxtct what may be a vta111e wild population. lesttr 
RI:Rnlhal, �� tor the CASTERS Slllta, "Hardier· 
res w 11trt to Silly and wt mUSl work to fold llatclle!T 
ol!spnng lntn lilt natiVe element by plactnR tl!em In .lilt 
tributarieS. " !It states further, •Wt are not tal<inl� 
luftnU.S. but only aduU flsll for strum piaeemml • 

Restoration 
Rosenthal has upteStd his concmt when lit certs. 

� !Ish a�� so adaptalllt. yet wt kllltd tl!em, how did 
wt do !hall We haw to swt owr and have to redeslpl. 
Complete rallnllon wiU take many YN1S btaust the 
�ntiiOn of !ht  t'-wiD take dme. Wt mUSl td� 
lilt public 10 use !hiS I?.IOW'te more �blf." 
Rosenthal speakS to tilt CASTF.RS smse cl Ul'(lleiC'( wllen 
lle.savs. "In fislltty resrorallon tlltrt! are rwo cam111. lilt 
dflm and tht sayers. Thf CA5T'ERS m the dam beause 
tMy llaYt acctpttd lilt facrs md tilt cumru slluallon and 

Hatchery- How to Help 

CASTERS lsoeot:!ftCtlltSIIII'Oitflla..-s.lo>nc�c..nr 
-ts. n..., .,.. <IIIIIPI!nl .. 01'11 hlslorr 0( the ·­l!lvtr to upancl tlletr� �oltllt rMt'1 Pill li1Nn&lllslol\'and-.� to--­and tilt stones UWJ 11o1n1 aeftfldtm. Tht-.ntter�an 1111 
h<lo Jn pqcmg l1lf llsll in tilt llmlftl and cr..a. lntlmlfd 
lotldownon - -.It! lib a - 1IO<Ited COli al lor tnlannatiOft. n..., CQ&Id .... tlrla'ldll --=c ... -"'* 
casu sue11 • the - • Wllidl htllll """''t pe<rpo '"' rJwtr�. n...,-.�wnowlntmsted to 
<Oft!act tnenrand become ............ Clll � �-
804-5104 or llm Wlrtai BIU-2014. 

Fish Kill Count Not Available 
• 

Sul()ltur Cmtc lltllUtVT. Stltaw C....lt:. ccntoftl:IS ol 
tilt stte!h<:ld nutVrf hlllllal. n..., Itt -���� ­� nllht' Russllll RlvtT ioatrd wtrl!ln lht <""""" stftlll 
llelds. A IWOyW IIudfollllolMiai bi#GenS ift llsll '""" :!& 1QIIanstoaledon o,._lllthes.:.-CtMiof­
olthe c.,.ers SIOIII Ileitis - COfttllleted In I QQO. The 
"'"Xt was to lddms adtlllloNI at attl!fNI!ft mlllpllon 
rnusures for pror«Uon otftsh.An acantt<llUftl otllsll lOIII lmm1pills ., _  ... 0!/lrr poi(UQIIIS Is _.ay 
........-. Oa� Snetslrteor ol the NorVt a. lleptnal 
Warer Oualil\' Cor!U'OI flalftl (NCRWOC!! _, lll'l't 
recordS ol the llsll kllls ln hll �olthe Cillllpillllee 
otcpomm ll the  lArsen and -- the� 10 tilt 
ll<paiunont of Filii and <AwtDFC!. DFG � 
811 Cor. armses lllal the NCIWOCB -*1 hltf lila ftpos. rn a stCOnd Y<llftc:lllan - willl Om 
s.-ttaer. llt - IIIII the NaWOCa - t11t wflf and the -.rae 0( tilt �  � at  polluUnl 11'1111 In the Collin ... -- � �.llleyrtiYCOitheDfGUI!tore i:UIIdiibCAWiiCIIal 
Ita Mlu.allon is onlY as JII)Otlathe manitorlnlllllll1 betnl 
dont and appamllly not mud! Is betnl dont. 

Possible Fisheries Plan At the 
North Coast Region 

For More lnfoimation: 
!ll 1:r1s1a RtetDr, Otlnnsfor � 11 894-30%7. 

== iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiij; - . 
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Unique and Endangered 
t1y Knst.s llcctor 

I had a laup,n n01 �108 ill" when I wu UlumbinK 
l!lru&Jgll i U;ld• liUI!iZIM for Q<V<IUpoD an4 Cline a.;IQSS 
an aavert..ement tha< �. ·y'"" wnr't mp,htmare. • 
S.ioW thi> >tatc!TI<'nt wa. a po:ture ut a beautiful, but 
ooVIOU>Iy unique an<l en4an�r.'\l p�nt �ies Ulll wu 
appan:ntl\' found un a d•-vchl!)o.·r"s no:wty purcna.ecl 101. 

I 'hare Ull> Willi Y'MI >Jtnply b\."CaU>e II IS an Uampte of 
what �:� one man's ta'l is anuOlcr man's :;orrow. Yet lilt 
prutecuon ot unique �ta really neecs to Ill � 
u a presernuon oC somtllllng necesatY for ill mankind. 
Unique $pfCI&S .re uruque beause Ulere art 50 lew lelt, 
but Whit iS really behind preseMUOII IS lilt fact 1111( 
unique species .re Ule holders oC genelic maceml illlll 
IUIIUlOWll resources for Ule IJlOd ot ill manltln4. 

Yet tile protection uf rurique spcries rwlly 
needs co be recognized as a preservation of 
something �essary (or all mankind. 

Ow ptwmaceulial, Kid lilt SUlllequent pn5eMIIOn 
ot We, IS biiSed on rtCOfiii!IOII Kid UliiUa!lon ot our 
boanlai resoun:cs. SeQusa we don't have ill !he 
wwers yet and don't know all llle possible cura tor  
manklnll's ills, it means thai we can't alford 10 Clll oCI 
·� avenues ot rurure· success DV desuoyln& even one 
unique pWit 

Plant Ufe Ignored 
The CalilorttiJ Envuonmenw Clullil'f ACt !CECAl 

recogniZes lilt need 10 p!OIKI wuque at en41llr,ert0 
species. The Lnd fW:Itq whiell iCIS on behalf ot !he 
sate to enforce CECA gllldelirles will usa a d\eCilla 111 
idenutv Slgruftcant enV�ronmenw aspecu polenllally 
impacted by development or use of resowtes. The 
checlc.ll$t uemiZes sudl lllln&J u nOISe, air, Wlllf, 
tnlt$!)01Ut1011, w it mUSl assess plant life 100. Mucii !OO 
olten me plant life IS oveDhadowed or ignored �er. 

ThiS happ.'tl«l 111 ow tJover Spnngo; E!R iSSe$SIIIelll lot 
Ule 500 • homes development 111 the souUiwest area ot 
Qov�. The development ccvered area.; inside and 
ou!Sl4e ol Ule Cil'f liiNIS. The area - 10  1\&ve been 
completelY surve)'N ror uruque and endlngertd 5J*ieS. 
but was 1101 surveyt\1 �aua. xcllrtlin& 10 Ule EIR 
cummen< �- ·.!It� fl'<!IIO:iled, topographic 
� were nut avatlabloe to � � teams. lllus 
lilt tota1 37S ao:m coukl nol be .:cura�ety Slllvtyell and 
mapped." 

The rulinl un<1er CEOA spectlled Wl U1t crileria for 
planl lile impact IS Oised on II The Chanl!f in dlvmit\' ot 
a sp«�es ot numb.-r ot spo•:l6: 21 or n:ducliOn ul Ule 
number ot a uniQue, � ot en<lan&ered $peCJeS ul pWil; 
3) Ule inUOOluction ol a �  species ot pWil or 1 lllmer 10 
tile nomw rtplflll>llmem ot an niseinl sp«<a; and 41 
Ule rtducuon uf any �tunl Cftlll. 

Whit was putenliaily uniqUe 
in Ule ( Jover Spring.; prupused 
doo'lolupmeru art� was the 
>trpemino: ""lb. IIKIII:O'J•...,. 

pUnt. 
Scrpc:ntinc Soils 

t..1u._'ldat.t .• 'I.Hvgy 31111 lilt 
l\ti8llblll'naMacayJIIIiiS 
Muuluiins are sub:llanllally 
composed ot serpentine 5011$. 
Setpentine CDII5lSlS mainly ot 
Ule millmiS cnmowe. l!Uidlte lllld andpue. plus 
�eiium. Cluysoule is Ule moll common llbrous 
minenl iiiiii iS moll Widely mined, processed and 
manul..:lured u asbai05. 

Selpen-soUs wert origil\ally 1111\lPed In lbe arty 
1800's 1n nonnem Calllomla. but rtally c:ame 11110 
Sianiftcance W!UI Ule mappinl in tile eany 1900's tor 
shawVI& CllickSilver at liquid Mercury. [� 
Willi I popula!lon ol iO or 50 is on Ule IOid 1111 111 !he 
� - ot Oowrdaltt. The link� serpentine 
SOils and plant We - made In a dcsalp!lon ot tile orw 
depoilll 111 t11e Mayanmas Moolnwo rezion. 

Planll on Ule surface lell Ule We oC whal ll llllder !he 
pound. Serptnune soils art �livel'f tnltrtilt illlll 
!nhaspuablc 10 miiiY kindS ot plan�S. llotll lbe 5Qidly ot 
- millmiS lllld Ule supeta.l)llndll ot otllers is !he 
ausc ot Ule inlel1ilil'f. 

Gleuoo w Ctonquesl ln llleir bOok. T1te NMUnl 
�f1'illlrr of PIMrf. llOied WI "Many species are whollY 
ttSIIic:!ed 10 serpenane SOils in nallllt, someUmes 111 1 
single Olllaop only a few acres in utenL One ot !he besl 
pl.:es in Ule U.S. 10 look lor previOUSly unillown species 
ot flowems pWirs. species Ulal are ·new 10 Jdence' Is on 
serpentine.. Prewvalion ot lfll)enune halli!at IS an espeae:t 
outeatne ot rtCO�I a � plant's endlllgered SW:US. II 
IS im;lorWit because mucn ot Ule regjonal serpenllne 
hallita! IS tallln& ViC1im 10 land <1evetopmen1 IIICiudln& 
mimng and geolhermal power developmenL 

Setpentines in Ulilortua occur at moderate mtiiOIIS 
W WhOlly wtSl oC Ule Siern Neva<la c:resL Some sptClOc 
:Iiles are Ule Presidio 111 San F1111C$C0, tile secuon 
reaching from tile ocean Kid leadin' up to Moun1 Tam, 
"The <.:eda6 • in cazadtnl Ill Ule AUOWI Creek dtaiNge 
lllld in Ule vtcinil'f ot Ule Geysers at lilt Macayamu 
Mounwns spreadin& thiOug/1 Ule counlies ot Napa. 
Sonoma and Mendocino. 

Sections ul serpentine soUs an be identilled DV lilt 
olbrupt dtango: fNm oalt wooQland to Chapaml or .reas ol 
low lllOOiy Shlubs. Maps Will >how lfll)enllne ot 
serpenunite as a Shoe kin& pouple, w Ule symiiOI Will Ill 
·u��·. "Sp" or "5c. · A  SIIIISW>aal nwnber ot � 
endemic tall ot Serpentine india!llr planlS art !art 

Taking Hostages on the Santa Rosa Oty Council, continued from previous page 
Allllougll the onpNI clllner pruondeol lor an independenlly 

dec tea cuy uusurer. tNI- waselimlnallol manyyun IF-
Please 'The City Manager 

The a.., t:wnc� may""'"'"'· ftreotin any direct-COIIIIIII 
rho >wfs >eQIW. To .a•..-..-e and _.- willlill rho -. 
mtmlleD ,..... p�o,.. 1tot c11y nw,_, ""' rho CIIUDCiL Sl.a 
ntt•mbC'I1 wr.t bl'k ptiii&IC'f1 �l::l.Jr,n."'d Wllh t.:tm N¥Kman non.: 
.... � .. .-1 �·�"ri'\. 

lluw .,,..l � �o.uunt.d mmtt.:'f whvha¥1UihCf tul Qlnl toD  R 
nu )l.ltf �on'�'� tur pcrw"''f wun a stLUed MW1 �apentriC'IId tul·ctc'M 
bumu•:r>�wnolll> a<c.,. JumcntiWI I.OOOem!*>'leountlrho 
"""Itt"' ul a  Mil<' 11101 _n.. .. St40 milllonl The -
1.s uuc tJ\rt �an 't. 

ll>.tt ..,., a umo wnencounal m.ml1on llatl.,._inluln<e, 
1>u1 tNI w• wn.n U'ot � ,... tess exper!OIIICid and en· 
uen<llea. U'ot ;ad and tludllft werw lillllllet and 1111 ..,_ 
conlrontln& dl'f ,...,...... wua limpler. 

Monalfr terun is a miiU' !actor 111 rho ..._ Ill dllzlll and 
-tedlopllovc-ullderiCII'fi!IMiallf�A­
manollft is on prooouon and mUSI caret ro rho - ol the 
council uw hirt IIJJD otllof. The Sial! !hal htl slle talltriiS iDdllda 
enuono:nc<t � llfatb w1rh llld<prndenl powen. 
UnanaiYble Institution 

(Jn.:em.,.llctbl!otrlhln•�ollhe<OIIII<I.tlle,..,. 
...-q ..... ln ...... -� •. Wh<nhtlsMhao-lanpr 
liWI ..,, membrf ol tiW c:uunt:JI. the noana., � tile ...,.,. .. .., __ lln tllecaseots.nuac.a"is un!JUiy!NianyCCII«�nw-r«aalswllcnltD&IaaDiall-

IIOI CIIY ....._.I AltllesarnturM,UIUIOftl!erlln_tlle_,...,to­
and slllpt tile l>uraumcy !It/slit inllcllled and 10- rllall!S 
ltlypenonnet ue�IOttirlllllcrlortlle� adl lloltls  
and 111M poliq � - only  lnlm llisllltrolllct. Dunne t11s 2l·Y'tar tertii. Ken &lac&man 11M con<enln!Od 
- in  too - tiWur,ll �Ilia <011J111ia1M 5114 and 
a >W<'fll lllal Mmit> ;anol <lrllys CIIIIIICll ciltZ<n ot:ma 10 inbml· 
lU,. IAw1td.D .aM R,.IRS .W� ullc:n pf\Pt�.'d In \br CtiUftC'tl 
llltlltll<ft lllol Uto: IIUI>IIo: l'ntlay ........ ""'"' tlayo - obe T UCIIUy fZW<W11 II Wftl<h tllt'f arc CIIIISIIImd. 'lbe Marulploct ..._., -... "'* public 1111 U'ot Friday ..-.pnor 10 1111 
tllrft1!a'l l- 0.., -endl. 

ln --. llf lla&�acaast�tU�n�:yotllisOWDando 
sratu.Uial llllkU >Imallimpossabltlorthecooa-d iOniii<!Stlhe 
tllfumlt:lll - tllt'f !14YC tO di><ltal1f 111m. n.... � 
IIIGUIIIDOI'ICJI!Oiorno.<l·--andnon-� ........ 
rntiiL 

IP�GM&ternn'•c�tma�urtCefocton�.ilsdlaon 
inrlu¥- and ltNplarive ..... toCIIIII8t isaiiD � AY\IIOn 1IC*K UUIIIIM-. 111ft wold plorland U.. W buld poi<.a, tllfn w no old boW piOlL 

Tllal S!Ottmenl<aultlappiy oqualy tO 10111-d!Y lllllllt 
as whoot main _, ... uat1t is kMwlollae otwllal -.·r WU'&. �·•--...ldlctrtllepllar'sauaon.uw 
atne auliun on rho pan o1 a pu1111c � lft'NIIIS 
COitiiiiiCtiW Chlftwl lll • en 111 wllkb il is t1espen1e1y -. l'IDIIOI ........... !IIII dltcilY ......... --·1-
Ior 1111 plblit blnllt. In .  ol tlls IP" -· ... ...... -lamlnalt 111M len lliat:knlal. Wllolla&IINCIIto-llial, 

enou3h 10 be on lbe fellml illlll Ulibnia rart and 
endinget!d specieS !lsi. The ones in Ule Cloverdale area az.: Socnles Mine 
jewe!DooA-er ot Slrepcanlbus brichlatus ot lilt IIIUSWd 
family lflnl tdenll8ed In !he ¥U ot Soaales Mille au ot 
Clovelllllel, Ule Scrpentille mel IIISI or� 
Oj)llllldls. U1e Napa lomaliwll ot Loawium "'lQSS1llll ot 
Ule pncy laiDlly {a r.ype ot plw liSed DV Nonhertl 
Calilomia lndi&n Uibes iiS medldne, IS food llld In uibll 
tiles I. Anllllr KNcieberB In QJ/PtnJf Scrpmdtw. showed 
ill I 1981 SIUdY In Calllomla, a remariablc association 
be!Ween a unique serpenllne pilnl and a uniqlae bultetlly. 
1lw IIIYM ot )'011118 ol tlle l'leris Jisymlll1l bullerOy prefer 
10 feed on serpenlille Sll'epQIIlhus species. Ia lllrtl, lilt 
saepw�Uius have de'lelopet1 a delerrtnt bal on ;owing 
whit looks liil a llllmlc eg ot tilt �- When tile 
buaenly set lbe mimic: egp, they p151 on 10 lay llleir egs 
elsewhete, thinking Ulll Ult plant IS almdy taken. 

A sample ot $lrptllline IS 011 diSplay at 1111 Fish 
HI!Chery bwldin&ll l.W  Sonoma. A1r1t seeing !he 
display, illS wy tD rtCOplize tilt serpentine� 
� Ule ln1ls linin& Ule IUe. If you .rein luck. you may 
have Ule opponunlty ot seetna one ot Ule tllliqlle planiS 
thal lniWlil  out pan ot tilt world. 

DWgenr;e IS needed 111 ptOieCl our indi&efiO'IS piW 
species lllld Ulorougll EIR prtpmiiOI\S wiUI dasot 
�lion ol Ule CECA l1lles Will be requited. Gtttin& �� 
know Whit iS around you IS tilt !lnl $1ep, Don't wall unul 
you have only 30 aays 10 rt'lllw an Eli to 1r1 ru knOw 
'fO'Jl SUITOUII<Iin& ara. Swt tOdaY 10 bwld the knOwledge 
U111 you jUSl truglll need In me tuturt. 

l:rlsu il«r., � . -of�-· -ofCiUols of 
�. I I«M C'UUr1tJ - --fd ro _..., t/W _  
__ Nrtl _ ('flllfft _ 

For More lnfonnation: 
Call Ktllll a-. QIIZml Far eo...-. �3027 

- rho pQIIIIorL 
Will! I om 111'1111 is 111M tile- .. pncrlt:ed in Sanl.a Ilea 

- 4emOctacy and KalUIIIIIMiir( and - il oiUIIcull lor eltaed ollidob 01' WlltiS 1D cltar9 at � P*f, 
A Strong Mayor Syscem7 

ThonoisiiOI $111CfiOtletoil posstlllt llfanMDUl only 10111111-
in _.,.INI tllt'f CIOflisL 0no -...aw is lilt Mlll& moyo>r  
SJ)ifftt. 0.,. Ul"llliwd � hdl·tWDe decl\"11 Nyq' wlu 'llftlilb wuh 
a dl'f a<llllJIJI>IIOklf in NNdll& 11w city. lh- '"" -· 111< 
- ....,..can be held lfSPUCJ>JIIIe u uw .-., 11w Cll'f is NIL 

AlloUWr puailillry is tile insUtldlon ol a 111111 biDor lor 1111 drY lftW&Ct. l'raponenrsolltl'lllllrNISsuppolt tiMir po.Uiort Wllh tile 
......,.nttllalloiiJIIIVSillolflceOI\IIalleerne-otolflcelloltl­
aswllllo i:lolalin&llleftlll'onl ntr'IIIIYcon<emsand vuoerconuat 

II you buY tllll qumenc lor � - rrau1011J faa 
ellaiOn, II IIJIIIift in lpodes 10 city tnanlltll-daii'L 

Another pouobillly would be ID titcl tile aiF llllllllfl' SO !ltal 
lie is requim! IO  -dlna/r 10 tile ""'trS on a ftllllar bosis. 
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Cloverdale article for Aug ust-september, 1 994 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-savi ng ideas", 
stated Marl< Dell inger, resource manager for the Lake County sa nitation 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 l ikely was the Federal and/or state govern ment to l<icl< in the 
needed funds to cover the county's costs of S1 6 mi l l ion. Sixteen mi ll ion for what? What 
was being proposed was that in order to cope with a cease and desist order slap ped on 
them for pol luting waters of the state, and in order to break the logjam of housing 
development restrictions, they needed to come up with a solutio n to get rid of their 
secondary treated effl uent and increase the capacity of their sewer treatment plants. 
Everybody knows what ttie answers are but nobody knows where the money would come 
from. 

so the Royal F lush was devised. The Geysers, a Known Geothermal Resource Area 
covering .1 40 acres . easfof Cloverdale, is the biggest geoth.ermal resource in the world. In 
the prod uction of electricity by the use of a natural resource, stea m,  it is the Q ueen,  the 
largest site in the world. But the Queen, rather tha n  being one of the most valuable 
p laying cards that yo u protect above al l  else, was being strip ped clean. Too much steam 
was being taken o ut to feed too many power plants. Rather tha n 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 tha n  S39 million to build a 
grander treatment plant, a 26  mile effluent p ipeline carrying 3.6 mil l ion ga l lons of 
secondary effluent crossing 1 1  creeks 66 times, a series of pumping stations and 600,000 
gal lon surge tank, a nd the use of 1 6  injection wells to put wastewater into the ground. The 
problem is, the tests for re-injection of water to flush the system and l<icl<start steam 
prod uction has been l imited i n  scope and limited in time; that is, it is sti l l  experimental. 

And what is King in The Geysers game? water and power. water to prod uce the 
electrical power and power to pump other water to the urban areas. And the Ace � 
is the money that keeps it a l l  flowing in this gambling game. 

GETTING TO KNOW THE GAME 
No one came to the first pub lic 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. B ut grasp it we must and even though the next hearing before the Pla nning 
commission will be over when this article is going to press, but yo u have another chance 
to comment as there wi l l  be hearings before the Lake county Board of supervisors probably 
in  september of 1 994. Why should residents of Cloverdale or sonoma county be 
concerned? Because, after nine years of debate, the City of sa nta Rosa is seriously 
considering six options for discharge of their wastewater and one of them is the option of 
Geysers effluent i njection.  Because, once more, a grand experiment is being paid for, 
ultimately, by the taxpayers. Because, one of the greatest natural wo nders is being further 
trampled on. And beca use the experiment might effect resources in our own backyard and 
the cumulative i m pacts of all proposed projects has n't been ful ly explored. 

Let's exam ine what is being proposed. First, wastewater discharge problems are 
supposed to be solved. The City of Clearlake housing has been l imited by the avai labil ity 
of sewer hookups and Lake county's sewage treatment plant was slap ped with a cease and 
desist order by the state Regional water Qual ity control Board. santa Rosa wa nts to 
discharge with the least opposition possible. Then, electrical power plant prod uction 
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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 decl ine", it is not so simple to understand 
and to fix. An understa nding of the growth in electrical power production and an 
understa nding of the uniq ue geology resourc!3 is  needed. And fina lly, an appreciation is 
needed of what is at risk. The risks include destruction to the habitat of plants and wildl ife, 
the risk of kil l ing a productive resource and the risk of spending money at a loss. 

WASTEWATER 
Let's explore the sewage problem. As of January 1 993, no city is a l lowed to d ischarge 

secondary treated wastewater into a waterway and must treat effluent to a tertiary state. 
For instance, the Reg ional water aual ity 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 countv. residents sewage treatment plants including the City of Clearlake, Clearlake 
Hig hla nds and the Town of Middletown find that the cost of tertiary treatment is 
prohib itive for release into their area watersheds. 

What does secondary or tertiary mean? secondary sewage treatment means there 
is removal of BD-90% of organic materia ls and over 80% of suspended solids. It involves a 
multip le-step operation involving one bio logical process and one or. more processes for 
settling of suspended solids. The cost is general ly between 1 0  cents and 70 cents per 1 ,000 
gal lons treated. Tertiary treatment is now req uired 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 general ly 20 cents and 90 cents per 1 ,000 gal lons treated; 
Cities and towns of LaKe county, and potentially cities in sonoma Cou nty, 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 reg rou p  and rethink. Then 
the proposal was made to ship their effluent to The Geysers. This proposal had been g iven 
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 NATU RAL WATER RECHARGE 
Shipping effluent to The Geysers was now cost effective not because the raw 

materials were cheaper b ut because the power operators were becoming more des perate. 
They were desperate because pressure has dropped from 500 pounds per square inch (psD 
to less than 200 psi. This means the steam Isn't coming to the surface a nymore. They were 
desperate because the steam is superheated and dry. This Is a p ro b lem because the hot 
steam holds ammonium and carbon dioxide which is corrosive a nd destroys the p lants 
valves and pipes and affected turbine performance. They were desperate because a large 
number of expensive plants were bui lt (California has SO% of the world's geothermal power 
p lants>, and there j ust wasn't the power to generate the electricity they were des ig ned to 
create. They were desperate because the costly plants and wel ls (Ca l pi ne 1 991 well, wolfe 
No. 1 cost 52 mi l l ion> were developed with long term financing a n d  they can't back o ut. 
They were desperate because the steam isn't there anymore. How could this happen? To 
understan d  this, we must comprehend what is The Geysers and what i nfluences it. 

Geysers exist because volcanoes and mag ma exist. There have been sao active 
volcanoes in the history of man on earth but geysers are found at o n ly 40 of them. The 
Geysers is one of the most unique and with the mag ma 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 America n plates causing magma to rise from the deep to 
an unusually shal low depth. The evolution of The Geysers field into a steam system 
occurred over 1 0,000 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 
beta use a specia l  set of geologic-a l 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 b ut j ust 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 mil l ion 
gal lons per day>. The steam in a geysers never eva porates 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 natura l ly 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 _th� south contains a shalfower, 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 substantia l lY cut 
off from the ground water overlying the system. The boil ing brine contained in The 
Geysers is made up of a high concentration of dissolved minerals, si l ica , boron and arsenic. 
IThe condensate left over after the hot steam is used to prod uce electricity must be cooled 
and re-injected, otherwise it would have to be trucked to Kettleman Hil ls toxic waste 
dumpJ Dissolved minerals in a hydrothermal system creates veins of minerals seal ing 
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 commercial ly. 

In 1 981 ,  the estimated capacity for The Geysers was to be 2,000 megawatts of 
electricity <MWe) and to have lasted 1 29 years. From 1 968 to 1 987 <when 4 plants were 
broug ht on line in  one year), production at The Geysers has risen from 4 MWe to 2000 MWe 
and then dropped in 1 992 to 1400 MWe. capacity addition to The Geysers had been gradual 
until the end of 1 982, but in the fol lowing 7 years, power prod uction was doubled from 943 
to 2056 Mwe. BY 1 990, most of the geothermal field was declining at rates exceeding 1 5% 
and the southern part of the reservoir was experiencing declines of 20% to 25%. In less 
than 30 years, The Geysers prod uction has lost significant resource outp ut. There were 
simply too many straws in the geothermal glass. 

RESOURCES AND R ISKS 
At one time, The Geysers were known as the 8th wonder of the world and in the not 

too dista nt past, The Geysers were considered second only to Yosemite for cal ifornia's 
natural wonders <see December, 1 993 EIR Reporter>. Most of the world's major geothermal 
areas have been dep leted though steam and power development. Only the Krontoski 
Biological Reserve in the U.S.S.R and Yel lowstone National Park remain intact among the 
world's major geothermal areas. (Yellowstone is under the ax with proposed, nearby 
geothermal developmentJ 

Clear Lake is over 2.9 mil l ions years old and perhaps the oldest lake on the North 
America n continent. This project proposes to remove water from the lake to make up the 
difference between the amount of wastewater avai lable now and what is anticipated in the 
future. Removal of the water is a potential impact on .the lake which suffers algal  b looms. 
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 a l leviate the fear of 
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Northern California interests that local water supplies would become depleted. The 
Cal ifornia Legis lation enacted the Watershed Protection Act wherein section 1 1 460 states 
that "a watershed or area wherein water originates, or an area i m mediately adjacent 
thereto which can be conveniently be supp lied with water therefrom, ... the prior rig ht to 
a l l  of the water reasonably required to adequately supply the beneficial needs of the 
watershed area." 

This project has the potential to cause permanent red uction of habitat of the 
northwestern pond turtle, red-legged frog, yel low-legged frog, Cal ifornia horned lark, 
loggerhead shrike, b lack-shouldered kite, cooper's h-awk and sharp-shin ned hawk, and the 
Federa l ly l isted endangered species, the Bald Eag le. Species of special concern are species 
with breeding populations within California that may face extinctio n  in the near future. 
There are potential cumulative losses of individ ual  p lants includ ing l isted and candidate 
p la nt species and other special status plant species. The serpentine or asbestos soils, and 
the accompanying bota ny and insects are unique <see October 1 993 EIR Reporter) . 

The Geysers area shows very hig h levels of the toxic elements mercury, lead, zinc and 
copper from the soil  sedimentation and past m ining activities which increase metal 
burdens and leach trace elements into streams. Furthermore, the venting of steam wells 
and mineral laden stea m with atmospheric fal lout from cooling towers a lso contrib ute to 
the total or cumulative burden that effect aquatic l ife <see November 1 993 EIR ReporterL 
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 g rasp a thing wi l l  pay for anything that 
g oes wrong. Is there something better? 

Perhaps. Perhaps you could save a natural resource that has been overp layed by 
mankind but maybe the recharge could be in a natural system such as at the Col layomi  
Fault or  Cobb Mou ntain. But then that might take a while and mig ht benefit the areas 
wider resources rather than specific power brokers individual  steam wells. It might affect 
natural  springs and drinking water sources. Perha ps the injectio n  needs to be phased in 
over a period of time with smal ler amounts of water to real ly test the feasibi l ity of re­
injection and suspend operation and reduce the cost of reclamation if injectio n  doesn't 
work, but who would pay for it? Perhaps the wastewater needs to be adequately cleaned 
so that if there are prob lems with injection or accidental runoff, it won't effect the native 
habitats or the d ownstream water users, but who wil l  pay for it? Perhaps power p lants 
need to be run when power is needed instead of a l l  the time, but o nly some of the p lants 
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 p ut up by the people 
sel l ing the idea and which wi l l  be used if they default on what they promise to d eliver. 
When royalties to the counties from one plant operator, NCPA, a lone will be $1 20,461 ,000 
between 1 995 and 2028 then a bond to ful ly cover restoration is a ppropriate. Perhaps 
p ower p lants that are obsolete and inappropriately built can be c losed so steam isn't 
wasted and the land can be reclaimed, but who wil l  pay the $5 to $1 5 mi l l ion for 
reclamation and who wil l  cover the cost of dropped 30 year stocks and bonds sold to the 
publ ic? Perhaps a reliance on a 20 year agreement between business with on ly a 2 year 
"walk-away" notice isn't good enough for a pub lic system and a better deal is needed. 
Perhaps a combination of options could be enacted that would a l low for a renewab le 
resource, not just a secondary recover,y. Perhaps more conservatio n  of both water and 
electricity needs to take p lace so the demands on our resources are red uced. 

Other concerns are out there, l ike why the increased seismicity from the current 
steam withdrawal and condensate re-injection? But u ltimately your concern should be that 



I 

sonoma county and Lake county are playing a game, a gambling game and this one isn't I being proposed by the Indians. The public officials know one certainty, the certainty that 
citizens wi l l  continue to ploddingly pay taxes, and they know one uncertainty, that there 
wil l  be uncertain results from wastewater injection. The gambl ing game is dependent on I you, the taxpayer, wil l ing 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 

I commenting on this project and get i nvolved. Cal l  Mark Del l i nger at 007> 2 63-2273 or 
contact your local city and county representatives a-nd voice your concerns. 
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BOX 
INJECTION WELLS SUCCESS AND FAILURE 

The Geysers is suffering a decline in electrical production because the steam is no 
l onger being prod uced and is no longer rising to the surface. The Geysers development is 
based on a natura l  resource of heat or energy. The heat or energy is exploited by the 
extraction of heated steam. The heated steam is p iped 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 decl ining. 
What has declined is the natural ly trapped water sandwiched between the hot rock 
reservoir and the cooled mag ma that caps the reservoir with im permeable rock. 

During the prod uction of the electricity, the hot stea m mu�t pass throug h the 
turbines and then must be cooled or condensed for further ha ndl ing.  The condensate is 
toxic and must be disposed of. The disposal method used for the past 25 years is to re­
l nject the condensate into the ground at The Geysers. Stea m wel l  suppliers and the power 
prod uction 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  prod uction is d ue to the 
extraction in an area with l ittle or no natural recharge. 

Results of re-injection have been variable. The varied success or fai lure rates depend 
on . the abmtv of the l iquid to move successful ly throug h sma l l  cracks and fractures or 
around the minute spaces inside a rocks structure. The l iquid must a lso get past rising 
stea m which is moving upwards with great pressure. u nsuccessfu l injection is when the 
injection materia l is injected too close to a hot steam wel l .  The steam wel l  is watered gut 
or ki l led bY the cool l iq uid. Re-injection of l iq uids can also be unsuccessful when there is 
no replenishment of area steam because there are no open pathways between the 
injection wel l and the source of the steam for a production wel l .  Further complicating the 
matter is the fact that injection and natural recharge seem to be a smal ler and smal ler 
fraction of the total stea m stil l  being produced. something is causing the seal ing of the 
internal  structure and it is unknown whether it is mineral seal ing of fractures and fissures 
or seismic col lapse 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 Highla nds, and Middletown 

- u.s. Bureau of La nd Management (BLM> oversite of Federal land and throug h a 
Memorandum of U nderstanding between the United States Geol ogica l society and the Fish 
and Wildl ife service, formulates the general requirements of geothermal leases and are 
concerned with environ mental protection. 

- Environmental Protection Agency with oversite of waterway criteria whereby exceeding 
recommended criteria (ammonia, aluminum, arsenic, boron, chromium, copper, iron, 
manganese, mercury, n ickel and zinc> with increased amounts entering Russian River 
drainage from tributaries l ike Big Sulphur creek. EPA criteria determines that an area 
a lready s ignificantly impacted cannot be impacted more. EPA ap proval for State Revolving 
Fund. 

- Department of Health services 

- Army core of Engineers 



- Caltrans 

- North coast Regional  water Qual ity control Board with oversite of waterways and water 
pol lution. 

- Ca l ifornia Department of conservation, Division of Oil  and Gas and Geothermal Resources 
with oversite over wells and protection of water. 

- state La nds com mission (SLCl, Governor Wilson is proposing to eliminate the Energy 
commission and the state Lands commission and replace them with a Department of 
conservation which wil l  "absorb" their functions. He is proposing to transfer the SLC's land 
and mi neral management as wel l  as its publ ic trust res ponsibil ities to a new Department of 
Energy and conservation which wil l  assume the oi l ,  gas and geothermal programs and the 
mining and geology activities of the Department of conservation,  which is proposed for 
elimination as wel l .  The proposed changes are designed to "reduce the size of govern ment 
and conform reg u latory practices to the market real ities of the 1 990's."" 

- Air Qual ity Management Districts for each county 

- sonoma county and the City of santa Rosa, a last minute addition with the proposal of 
unoca l to the city whi le seepi ng of options for its wastewater options 

- consorti um of Northern california Power Agency (NCPA> and three private geothermal 
compa nies, Ca lpine corporation, unocal Geothermal  Division, and the Pacific Gas & E lectric 
(PG&E> company 

BOX 

- NCPA of which one member is the City of Hea ldsburg who owns a 560 mi l l ion share 
of the stea m wells and two geothermal power pla nts in the southern part of the 
Geysers, Healdsb urg is now setting up funds to cover future power fees increases 
- Calpine of san Jose (a lso known as santa Rosa Geothermal  co. located in santa Rosa> 
in 7/94 bought out Thermal Power co 25% interest in a geothermal stea m field with 
the remaining 75% held by U nion Oil co, and suppl ies stea m to 1 2  power plants 
operated by PG &E, Calpine operates two power p lants U nits 1 3  and 1 6  (formerly 
owned by the bankrupt company GEO> 
- unocal or Union Oil co. owner of about half of the wells in The Geysers and 
principal stea m suppl ier for PG&E (owner of 20 power p lants> 
- PG&E a util ity company that faces the impacts fro m the Public Uti lities commission 
proposal to deregulate or reorganize large util ities and open up the field to smal l  
operators. 

THE ROYAL FLUSH 
The Roya l Fl ush proposal wil l  serve six existing power p lants. The proposal outlines 

the use of 1 2  injections wel ls for NCPA and calpine for steam for PG&E Units 1 3  and 1 6, and 
4 injection wel ls for u n ocal leasehol ds to supply steam to PG&E U nits 1 8  and 20, and NCPA 
units 1 and 2. Power p lants Unit 20, U nit 1 8, and NCPA Units 1 and 2 are located in  sonoma 
county. U nits 1 3  and 1 6  are located in Lake county. There is to be 2 6  miles of piping over 
landslide and fau lt l ine areas in the watershed areas for five counties with 66 crossings over 
1 1  trib utaries 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 a l l  9 cities in sonoma and more from the s urrounding areas. 

Krista Rector, Citizens For Cloverdale, 894-3027 
3903 words 
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�ak� County Planning Commi s s i on 255 No rth FO rbea S't·reet 
Lakepo rt , Ca.l1 torn1·a ,  95453 

Dea r  B�ard Membars : 

July 1 3 , 1 994 

My name 1 s  Iiil1 o  G1ust1 , I am the owne r o t  Howard HotJ Springs 
whi ch 1a l o cat ed in s e c tion 30 , two and one -hal t mil es no rthwest 
from Childers Peak . I have been as s o ci ated with Howard Hot Springs 
aincte 1 946 . From the late fort i es thru the ti ttles I us ed to hunt 
deer with a neighbor who owned property 1n s ections 28 , 29 , 32 and 33 . We us ed to hunt from Howard Hot Springs thru to Childers Peak 
and beyond . I am very famil i a r  wi th the s t eep canyons and rough 
topography o f  thi s area. I have a degree in geology !rom .the 
Univers i ty o f  Cali fo rni a ,  Re rkeley and state o f  Cal i fo rnia Reg.is ­
tered· Geologist l i.c:ens e  number. 3052 • 

r have be:en reading about the pipeline to the gey sers in the 
Reco rd Bee ,  the tnearlake Obs erver and the 'nmes Star. r was 
amazed to read 1n the July 7 ,  i s sue o r  the Times Star that there 
was no comment on the firs t hearing of the EIR/E!S· whi �  1naluded 
the Childers Peak rout e and surg e tank . I obtained a �opy o f  the 
dratt · EIR/Ers- to s ee how they addres s ed the compl ex geology o r  
the area . Thi s area 1 s  highly folded and faul ted and contains 1 I bighly uns tabl� areas . I c:ould find no geologic map s in the EIR/ 

• mrs· that dealt with Childers Peak . ! aontaeted Mark Dell inger 
on Monday JUly 1 1  and expres s ed by c oncerns with him . Mark s ent 
me. a a.cpy o f  the Ih"a!t. EIR/EIS v olume s  1 & 2 and he marked the. 
part s  that dealt with geology and s t ruc ture . 

r· do not beli eve that t·he problems wi tb the Chi lde rs Peak 
a.eea have b.een properly m1 ti·gated and wi.thout proper geologi e 
maps o f.. the area that the pipel ine will actually pas s  thru , i t  
wculd be. di !fi cul t to say that' i t  would ever be safe t·o put the 2 pipel ine thru thi s area wi th any re-as onable �o st . The ini t i al 
rout e o f  the pipeline · whi ch would have foll owed Hi'ghway · 29 to 
ao yote Valley and then up Putah Creek �o E1g eanyon ROad , would 
have been a s afer route . S ee figure 1 3-4 on pass 1 3-22 of the 
1ni t1al EIR/EI&.� I hav• this label ed M1 . 

The maj o r g eolog1 � s t �etures 1n the Ch1lder� Yeak area 
t rend from the ll'W t-c the SE , where they c.ro s s  the pipeline . 
Because o f  my laak ot time , r will have to rely on other 
publ ished geologi � repo rts on thi s area and will refer to them 
when us ed • .  

The pipeline rout e  i s  shown on a small s cale map in figure 
2 . 1 . 3A on page- 2-9 1n the EI'R/EIS . � t·r1 ed to pro j ect· the 
p!pel1ne from aighway 29 to Big aanycn Road us ing the s ection 
outlines o t  a larger s cale. t·opog raphi c map . In .this map X2 
r am only showing t�e seat i ona that the pipel ine will pas s 
thru .  There 1 s  no way that· I' c:ould accurat ely pro j ect the pipe­
line on the topcgraph1 c and geologi c maps that: r am ua 1ng . The 
only ac curate point that can be pro j e cted 1 s  the saddle to the 
wes t  o f  Child ers Peak where the surge t ank will be located . Thi s 
i s  an area where s e rpentine and s il i ca carbonate ro c k  m�y be lo c at ed .  



Map M3 i s  part o f  a larger s c al e  u .s . G . S .  topog raphic map 
that· showa the ehilders Peak area whi ch will show how rough and 
at"eep the t errain actually is . Ea.ch cont our line on thi s map 
shows a vert rcar ehang e o r  40 tee t . Thi s map al so shows Sweet 
springs Creek whi ch is the path the pipel ine follows up to 
G:hilders Peak . 

Map M4 i s  part o r  a ge�log i c  map from Dtvi s i on or Mines 
B.Ul.letin 1 66 ,  pulU i shed in 1 953 by .Tames c •. Bric e .  The title 
was , Geology o r  �ower �ake Quadrangl e .  Bri c-e di d his mappi� 
on a topographi c map af one ineh equal s a mile s cal e .  On a 
map o r  thi s s cale it i s  impos s ibl e t o  show small details ,  but 
you can show rock types and ma j or s t ruc tures and ra�ts . What 
thi s map s hows i s  the Childers Peak Faul t ,  the ant i cl inal 
st ructure , and ro ck types . I have outlined inblue the s e rpent ine 
out c rops thru the pipel ine area in s e c.t ions 33 , 4 ,  3 ,  and 1 0 .  I 
al so colo red ino rang e the s il i ca carbonate out c ro p  in the Childers 
Peak saddl e . You will s ee in s ect ion 4 ,  below Childers Peak , an 
x with an a and x· wi th a c r .  The xa refers to wo rkings to r 
asbe s to s , the c r  re fers to chromi t e  whi ch i s  a chrome ore . The 
s erpentine fro� �ad �reek to Childers Peak contains mino r  veins 
o f  asbe s t o s , in pl aces wi th ma j o r  out c.rop s  you s ee xa . The 
s i l i ca carbonate whi ch I have colo red o rang e , is s erpent ine whi ch 
has been al t e red by hyd rothermal solut i ons . Sil i ca carbonate ro ck 
almo s t  always contains i ron sulfides and qui t e  o f t en it contains 
cinnabar , f rom whi ch mercury is obtained . The o ther orange s il i ca 
carbonat e area to the NW wr�ch i s  l o c at ed  in Bad Creek , contains 
i ro n  sulfides , mino r c innabar and there i s  a small warm spring 
whi ch ctontaines hydrogen sul tid& gas . There i s  al.so a small old 
mercure mina. in thi s area . There is no reference · in the EIR/E!S' 

3 as to the pos s ibl e o c curenae of i ron s ul fides , a1nnabar o r  
asbe s t o s  i n  thi s area . On map M4 you wi ll s e e  l ines running 
acro s s  ac ro s s  the pag e labeled C:, D , E .  s·ee map M5 for a po s s ibl e  
c ro s s  s ee-tl on o f  the g eol ogy . Al s o  from B:ri c es report you will 
find pages 54 t o  6 1 , w�i ah des e-ribe in more d etail the geolog i e  
s t ructure., folding , faul ting and locat i on o r  some ore depo s i t s . 

Map M6 i s  a small pa rt o r  a u .s .G .s . mapping or the geys ers 
. area . They s t opped mappinF. j us t  s outheas t o r  Howard Eot Sprine s . 
They did not· map in s e c t i ons 33 , 4 ,  ·3 , and 1 C  whe re the. pipeline 
goes thru . They did map up to Big �anyon Road in sect ion 5 .  In 
s e c t ions 3 1 , 32 , 5 and 8 you wi ll s ee outlined areas enclo s ing 
an arrow. The outli ned area indi cat es a sl ide area and the arrow 
i s  the d i re ct i on or the sl ide . If you drive on Big Canyon Road 
i n  the area o r  s e c t ion 5 ,  you ·can s e e  the hill s i d e  slid ing down 
int o  the creek . Bri c es map M4 , shows the s t ructural t rend from 
HW to SE . �s the s ame ro cks and s t ructure from s e c t ions 3 1 , 32 , 
5 and 8 continues int o s e c t i ons 3 3 , 4 ,  3 and 1 0 ,  you can expe c t  
the s ame type o f  slides thru the pi pel ine area . There shoul d  be 4 a g eolog i c  map in tbe EIR/EIS showing the pi pel ine in relat i o n  to 
sli de areas . 

Ref erenc es to geologi e cond i t i ons are refe rred to i n  tabl e 
4 . 3 . 2- 1  in the EIR/EIS . ! inaluded pag es 4- 3 1 , 4- 32 , 4- 3 3 ,  4-34 , 
4- 35 , 4-36 and 4-38 . I will make references to some i t ems on 
thes e  pa� e s . Pag e 4- 3 1  ( und e r  terrain )  The out s ide edge o f  the 
road has been narrowed by eros ion and s l ope failure . Und er 
( geol og i c  hazard s ) There is high pot ent i al to r sl ope ins tab i l i t y  
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to o ccur at s everal locations . There i s  pot ential to lo s e  the enti re 
· road s e c t ion at some of these loaat i ons and damage the pipel ine 

from natural or induced. slope failure . �e 4-31 ( 8 eologi c hazards ) 
High potent i al tor accelerat ed ero s ion . Page 4-34 ( g eologi c  hazards ) 
Pot enti al tor slope ins t�bil ity . About a ten toot s ection · o t thi s 
road has been removed by ae.cel erated e ros ion. The des cribed s ott 
s erpent ine s oils ar« likely sub j eat to s o il areep and pres ent poo r  
foundation �onditions . 

OV er the years at Howard Hot Springs , I have s een aa much as 3 1 /2 t eet o t  snow at one time . I have also measured as much as 
- 1 2  inches ot rain in 24 hours . During a very heavy rains t o rm ,  i f  

uns table ground should move on the slopes leading up t o  �ilders 
5 P eak , you might hav� movement ot the pipeline c reating a leak .  

Depending upon the water level i n  the tank at that time , you could 
have up to 600 , 000 gallons leak into the already· saturated· slide , 
pos s ibly caus ing a maj or leak or total rupture ot the pipeline . 
In the remot e area ot Childers Peak under very wet eonditions , 

6 repai rs could take a cons iderable period o f  time , po s s ibly up to 
weeks . Under extreme wet conditions , how long would the holding 

I ponds at Clearlake be able to contain the effluent be!o re they 
7 would overflow and caus e envi romental problems , adding to· . the 

enviromental problems caused by the leak or rupture ot the pipel ine . 
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the southwest, nara·owing as· it goes. Its stll'fncc is not flat, but surmounted 
by ba·oud mounds, which rise as much as 500 feet above the gcnel'al levcl. 
Flal'l between these mounds foa•m the floors of a number of intca·mittcnt 
lnkcH, Hnch as the Sticnlaart IJakcs. Compared to the highly dissected tupuga·nplt.r ul' the oltlcr rocks which it overl ies, the surface of the bn.'lalt 
area is much subdued. IJava cliffs, 50 to 1fi0 feet high, form the edges of 
the basalt cap, and testi fy to a foa·mcr ga·cutca· extent. '!'here is little. evi­
dence to show what this former extent might laave been ; but Childers 
l'cak, locntcd 1 j miles south of the basalt tongue, is capped by a tiny 
a·cmnant of hasalt, at nearly the same elevation as the bnse of the main 
flow. This suggests that the flow extended faa·ther to the south. 'fhc large 
mouncl�t on the Jn,·u cap murk the prolmble sites of extrusion ; the luva 
cap was no doubt thickest at this point, hence its pa·cservation. As re­
vealed by the elevations of the base of the ln\'a, the sm·face over which it 
poua·cd Janel a rolling topography with a maximum relief of some 760 
feet. 

Boa·ax IJakc basin was apparently formed when obsidian llows dammed 
the western end of a valley cut i n  li'ranciscan rocks. A lthough the water 
level lluctuatf's considca·ably, the lake is always shallow, drying up com­
t,lctcl.r during pca·iods of da·outh. In March, 1944, the water surface stood 
only 6 feet above that of Clear Lake ; such close coa·rcspondencc of level 
suggests that the valley was occupied by the waters of Clear Lake before 
formation of the la,·a dam. 

Homx I Jake is so named because of the consiclemble quantities of borax 
crystals which wca·c removed from its mut.ls in the 1860 's. It bus been 
de.'ICI'ihcd in dctuil by Becker ( 1888) and also by Andea-son ( 1 936 ) .  The 
sourc!c of the boa·ax appears to have been a group of hot solfataric springs 
issuing fa·om the obsidian at the southcastcl'll end of the luke. Becker in 
1 888 noted tlant the ground was hot nnt.l moist, that impua·c sul fur had 
been found in excavations, and that no wutcr wns llowing at the time of 
his visit. At pt·l•scnt the ground aa·onncl the former spl'ings is blcuclacd 
white over an nt·cn of scvca·al nm·es, ancl the odor of sulfur can be de­
tected ; there has hcctt no renewal of flow fi'Om the springR. Becker showed 
by analysc!s that no borax iR pa·cscnt in the su rrounding rocks, and that 
the spa·ings must have been the source of the borax crystals. If the S()l'ings 
at·c indeed ex tinct, uo rcplcnisluucnt of the borax d�posit muy be cx­
pe!clcd. 

Clear Lake. Only the nara·ow southern paa·t of Clear IJake, less than 
one-fourth of its tutol area, lies within the IJOwcr I ,ake quadrangle. 'l'hc 
lake ha·onclcns cousidc!a·ahly in its IIJipc•r pat't : it is locally described as 
lun·ing the Hhnpc of a tadpole wilh two tail!!, the lwoad 11ppcr paa-t being 
the head, and the part in this quada·angle being one of "the tails. 'fhe lake 
laos a total area of abo11t 60 square mill's, a length of about 18 miles, ami 
a maximum wiclth of abo11t 7 miles. A contour map of" the bottom, based 
on more than 100 soundings compiled by the Wallis l\fal'inc Scl'Vice at 
Clear I Jukc P111·k, shows that the lake floor has the conligurat.ion of a 
shallow, irregular basin, whose. deepest part (52 feet) is directly cast of 
1\lonnt Konocti. 

Geologic work in this quadrangle has shed some light on the origin of 
the laa·ge topogmphic depression which is oce11pied, althougla not fully, 
by the waters of Clear IJake. A casual examination indicatf'.S that the 
southern edge of the basin is formed entirely of lava flows, but sediments 
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appear from bcucath the lava at Baylis Point, and, as previously uotctl, 

there is cvideltce that the pre-lava surface sloped toward this depression. 

That the Cache formation is somehow related to the present depreMion is 

ind icatf'c\ by the fnct that lacustrine deposita of the Cache-marls, l ime­

stones, nntl dintomitf'A'I-appear only in the vicinity of Clear J,akc. Fur­

tlwrmoa·c, the dips of the Cache beds arc mostly gentle in the immediate 

vicinity of Clear JJake, and although the beds on the north shore dip 

gently beneath the lake, the dips steepen away from the lake. 

'I'wo hypotheses regarding the origin of Clear Lake have been pro­

posed : ( 1 )  Clear J,alte occupies the lowest part of a shallow downwarp 

or fault depres.'lion, which is related to the basin in which the Cache 

sediments were deposited. This is essentially the origin proposed by 

Decker. (2) The waters of Clear J.lllke occupy an intermontane basin 

plain whose outlets have been dammed in some monner. The detailed 

sequence of events for this hypothesis has been worked out by Davis 

(1933) ,  and Anderson concurred in general with these, after making a 

few minor corrections. As for the age of the lake, Anderson showed 

that high-level lake sediments at Sulphur Danks and at Duckingbam 

peninsula are older than volcanic activity at these localities, and it 

seems likely that " Clear JJake came into existence some tens of centuries 

ago, prior to some, if not all, of the recent volcanic activit.y. " 

Davis ' hypothesis hinges in part upon the formation of a lava dam at 

the southern outlet of the lake. Althoup:h the present outlet of the lake 

is cut though sediments of the Cache formation rather than through 

Java, there are small remnants of lava flows scattered in and about the 

southernmost tip of the lake. Whether these might represent remnants 

of a former barrier now destroyed, or whether there is perhaps a buried 

channel filled with lava is not known. Recently, however, the elevation 

of the channel of Cache Creek just below the Clear JJakc Water Company 

dam, which hns a bot.tom of resistant Orctaccous sandstone, wos deter­

mined as 1300 feet above sea levol, whereas the bottom of the lake at 

ita deepest part stands at 1 284 feet. Thus the lake wouh\ not be com­

pletely drained if a11y possible barrier wea·e removed from it.s sonthorn 

end. 
It therefore seems that the origin of Clear JJake is more fundamentally 

related t.o the ori�in of the largo topographic depression which it par­

tially fills, t.han to harriers aca·os.'l it.'l ont.lcts. No direct evidence bearing 

on the origin of the deprcs.'lion wn.'l follncl, but its relationships with the 

Cache formation are considered highly suggestive. The presence of Cache 

scdimcuts around the sontheRRtcrn border of Clf'ar J,ake, extending as 

far west as Kelseyville, indicate.'l that the area has been one of instability 

in the recent geologic past. Two large depreR.<sions have thus occupied the 

same general areas, in part overlapping, ond Uae beginning of the youugcr 

is essentially continuous with t.he end of the older. The Cache depres­

sion, in which thousands of feet of sediment accumulated, is unques­

tionably a downwarpcd or downfanl tell feature, and the Clear JJake 

depression is probably of similar origin. 

GEOLOGIC STRUCTURE 

The Mesozoic and Tertiary sedimentary rocks of the Lower Lake quad­

rangle strike persistently in a uorthwesterly direction, and the dip is 

generally moderate to st�ep. The sediments are interrupted by nmnerous 

irregular areas of serpentine rock, which are broadly aligned with the 
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l'l'�iunnl st .-ik11. 'l'hl'se J!«'lll't'nlb;nticms n Jlply to Ute gt'<'llfct· (lnt·t of the 
ltc)l'l hN·n Gum�t Unngc, nncl the geolo�ie structnrnl fcntm·es of this ctuad­
rnnglo will he l'l'gn t·clc!d ll!i pnriH of t h is ln t·�ct· stmCltural unit. 

Cleologie wm·k in ncljoinin� n ren!'l nf the Const Unnge hnR shown thnt 
t he ltnsic: st ntd m·nl fenh1 1·c•s nt·c hu·�c c:nmplc:x fulcls, scvet·nl milc!R i n  
lc•IJgt.h nne I moclc•t·ntc!ly mu·t·ow i n  pt·opc•rl io11, hnv ing ncll'thwcst.wnt·tl­
h·l'ncl i ng nxc•s ; nml uot·t hwcRtwnrcl-l t•cmclin� faults, some huving n length 
of mnny tnilc•!'l nncl clisplnc:Nnents m«'nsnrnhll' in hnnch·c•cls of fec•t. Mo!'lt 
in\'l'stignt m·R ltn\'<' lwlicwcl thnt the�! fnulls were stcepl,v clipping, 
nlt hunf!'h Wc•n ,·et• ( 1 !1-1!1 ) hnR pustulnlc•cl luw-netgle thrust fnnlting in the 
NnJllt V nile,\' rl'gion . E '·iclcnce R<'l'll i n  i11olntetl loenlities, ns in mines or 
HUts h.v mncl or sh·enm, i llcl icnt es t hnt Uti'SC lnrgc. stnwtm·al fenturcs 
Rrl' \'C't'." c•ompl«'x in cl«' tnil ,  RO thnf . l ltl' Inn�«' folciH inel ucle mnll.l' foltls 
nncl 1u·c c•c•mplc•xl�· fnultc•c l ,  nucl t lw lnt·g•••· fnnlt!'l nm p«'t'hnp!'l wicln zmws 
rnf h l't' f h11 1 1  singJc phiiii'R uf fnnlf in�. l fnrii\'I'J ing of lhi'HCl C!OIIIplc!xitii'R 
is pt'l'c�lucll'cl h,,. pucu· c•xposllt'I'S nucl hll'k ul' snitnhlc1 lllll fl units. None of 
the lnt·gc Rl t'tle'l urnl fl'nhll'«'!'l wltic•h hncl """" clist ingu ishl'cl hy geologic 
wm·k in CfllnchnngleR ncljoiniug to the sou t h  nncl west ecmlll he tmcecl 
di rl'ell.'· into l hl' IJCIW«'r J ,nke qllnch·nllgll'. 

Al t houl!'h lhl't'Cl is no nppnt'l'llt cli iTct·enec in clc'!lrc•c of deformation 
bl'l wecn (�rl'l nl'«'tllls nncl 'fc•t·l inry rcwk!'l uf thi!'l ctnnch·ungle, t he Frau­
cisc•nn t'Ot!kS show n ROIII«'whnt gt·c•nlet• clc•gt·c•e of deformation. In 
pnt·t icnlnr, I he l<,mucisc:nn nt'l'll i!'l c:t·ossc•t l by n hii'J!C nmnl•e•· of nmthwest­
wnrcl-t t·encl ing Rlll'nr zmu•R, nlu11g whic·h t he l't•cliuwnl!i nrc shPnt·ccl on 
11 tuicro!lenpic� fwnle, nncl  c!t'lllllJ III'cl iutu llJl«'ll folcls t'IUt�ing in size from 
tllic:t·oseopic In flt'\'N'nl fc•l'l IH!t'os.�. Ontsicle the !illt'nt· zonl's, the vnl'inble 
n t t i t nclc•s in lh«' )i't·ntlC' iKI'II Il lll ll,\' he• «'x plnitlC'tl d t hct· hy c�ompll'x folcl in�, 
or h,,. c•umplt•x hiJrh-nu�lc• fnnlt i11� whc•rc•hy t h� c l i iTc·r�nt hlnclui nt·c 
t iltccl i n  c l i iTN·c•nt cli t·<'c! l icius ; n nti lahlc c�\'iclcnc:e i n  thiR CJIIRch·•mglc 

,Sli!!J!I'Sis the fnnlt ing. 
1'hc• sl t·twl nt·nl l'lllc• of the RC'I'JIC'lll iuc• hcul i••s is itnpcn·tnnt hnt clifficmlt 

t o  1'\'nlnnll' nncl I n  clistingnirdt ft·om l hf' C'ITc•c •ls o[ ot l.ter agents. Shearing 
wit hin ntlll llf f hl' C!lll l fnc: fs or RC' I'JII'Il f i llC' ht1t) ic•s iucJ ic:lltC'!'I that thc:y hnVC 
bc•«'n sqn«'c'?.c•cl i 1 1 fo t hc•it· pt·c•sc•nt pt�si t inus whil� snlicl, ot• ncnt·ly sol icl. 
A!! <'lll)lln•·c•nwnt h,,. ns.'>imiln l iou ot· e\'1'11 h.'' slnping is nnt rc!IIRonahl�, t.h� 
int nu lc•cl sl'llilltc•nl!'l lun·e clu11hl ll's.o; III'NI t h t'll'-'1. ll(l nncl nsicle, pct'ltnJl!'l 
before• they wc•t·•• fili i,,· c·onsol icl nll'cl .  'l'hc• nppnrcmt Rlt'llduml effect of the 
fil'rpcm t inl' iR tu lnc•ntc• the lltci\'C'Ill«'llls of mnjm· fnul t.s, which commonly 
fol low t iiC' hm·clc•t· of n mnss uf s�t·pent i nc. 

Folding . 
Tltc clmninnnt Kl t'IICi nrnl fl'nhn·cR of the qnndrnnglc are broad, plung­

inf!', aun·t ltwc•st -lt·encl in� folcls, sc\·cl'lll miles in width ancl extend ing nearly 
nc:t·us.� I he CJllllc h'llll(I lc!. 'l'h«'sc folcls nt·c nei l  hc>t· sim pic nor Rymnwtrical, 
b11t itlt'htclc! minur folds, nncl 11re <'Xh•n!'li vc•ly fnnltccl . 1'hcir hot·clcrs 
m·e not shnt·pl,\• cll'fhwcl. bcc:nusc I he stm l.il!'t·nphic llnit..<J which form 
lh«'m cliiTc•t·, fm· jm t·pos('q of mnppin�, only i1 1  thdr di iTerent relative 
pt'Hfltll'l ic111s nf �>lllltlstmw n11cl shnle .. 

'fhe hn·�c Wl'tlgc-shnpecl a t·en of Ct·etnccoll!l rocks ending just north of 
:Miclclll'town hns the gl'lternl fot·m of n clonhly-phm�ing syncline, bu t its 
Rtl'llehn·c is lllllr!h emnplientcd hy fn11ltiug nnd m inor fold ing, so that 
most of the rciC'kR cnmpo.c;ing it clip to the nm·thl'll!'ll. A t  the en:.; tern caul, 
it t«'l'lni untc•R nht·uptly ngninst a lnt·ge hocly of set·pentine. There is evi-
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dl'nce of stt·on{l faulting within t.hc enstct·n cttcl of the Rytwl inc, which 
mny hnve rniRcd a block nenr the center, exposing dctdtnl serpentine 
ncnr the base of the Cretaceous. 

1'he large arcn of Cretaceous rocks in the center of the quadrangle 
fut·m 11 ln·ultcl, wc•ll-clditiC'cl syndinc•, hut. t l t is, too, hwhulc•s n ll llWt'Olll'l 
strnet.tll'nl eomplic:ntions. 'J'he hl'lt o£ Orctllccous forming the ncll'thcrn 
limb is not so wide ns thnt forming the southct·n limb, and it appears that 
movemc•nt ulong n fuult trcnclillg ncar the folcl axis mny hnvc enll�«'cl 
upl i ft of the nm·them l imb. Such direction of movement of the fnnlt is 
eontrndictecl by the presence of a patch of Martinez rocks north of the 
fnull, ancl n reversal of fault movement must therefore be proposccl. 
Such nn assumption is not justif\ecl by the evidence, but reversal of 
movement nlong fnnl ts  has been demonstt·ated in the Const Uange (lluey, 
1!148 ) .  

1'he isolntccl pntch o f  Paleocene rockR east of l..cl\vcr J,nkc hns been 
iclentificd ns synelinnl in structure by Diekcn10n ( 1!ll4 ) n11cl hy Stanton 
( 1 895 ) .  BoUt men based their opinion largely upon faunal evidence : 
simil11r fauna appenrecl nt locnlitics 2 miles apart, and younger fauna 
appearecl in the intervening rocks. The prescnt st11dy inclicates that these 
rocks nre folclccl into a complex syncline which plunges gently to the 
north. The Mnt·tinez rocks of the northern limb swing southward beneath 
the cover of Cache beds on the west, and may join with those of the 
sonthcm l imb, forming pnrt of a bnsin. The center aml southern limb of 
tlw syncline nrc cmnplexl.'· fnnltc�cl hy nortll\vf'st.wn nl-treucling fnults 
nncl by erosq.fnnlts. Within the Martinez outcrops, there appears an 
elongate nren of Tejon conglomeratic sandRtone, folclcd ron,rhly into 
synclinnl shnpe, hut strnctnrnlly compll':!t i n  detnil, as hul icnted hy many 
Rlc�ep clips nncl errntie strikes. The Mnrt.incz rocks were prohnbl�· folclecl 
nncl fnultcd hefm·e dl'poRition of the 'fcjou, ns well as a ftcnvnrcls. As i n  
the MNmzoic rocks, the lnck o f  suitable map units prcclucles cletn i lccl 
mnppin� of geolo�ic structure. 

'l'hc Onchc beds nre eonsiclcrably less defm·med thnn the older rocks, 
having cl ip!! whic•h I'Rrcly exceed :10 clctrr<'es and commonly approach tho 
horizont.nl.  In the northenstern part of the qnaclrnngle, the Cnche beds 
nt·c: folclc•cl intn n hroncl hnt well-ciC'fhtl'cl nnticlin<' whnsc• nxiR h'I'IICIR 
north wcstwnrcl, ncnrly pnrallel to the North Fork of Cnche Creek. 

As for the lnvns, some of t.he��e are interbedded with the Cache forma­
tion, and hnve been tilted. Ilowe,•cr, 'nterop patterns of moRt flows incli­
cntc thnt they nrc essentially unclislll l'hccl, if allownnce be mnd� for the 
relief of the surfl'cc over which they flowccl . Slumping is tn•cvnlcnt nenr 
the cclgcs of l11vn flows, and cnre must be taken not to confuse this with 
folding. 

F•uttlna 
Faulting in thi11 qunclranglc is incl icated by zones of crushed and 

slickensided shale, by abnormally straight contact linc.CJ, by linear out­
crops of silica Nlrbonate rock, and, for some m inor faults, by the observed 
cliRplnccment of Rtru tn. Faul ts bl'twel'n the major rock units were tracccl 
fm· clist11nccs up to se\'eral milc11, nncl where well exposed these may show 
zon<'s of gongc and fault ln·cecill ���vernl ten!'! of feet in wiclth ; other lnrge 
fnul t.'J nrc probnbly pri'S«'nt within t.ho major roclk ttnit'l, but nrc not 
cl iscl'rnihlc: hl'cnllse of the u ni formity of the unit lind the soil cover. 'l'hnt 
most of the fnnlt..'l nt·e steeply clippin�t is lnclieatl'cl hy the fnnlt trends, 
which nrc nearly strnight or bronclly curved. 

.. . 



58 WWER LA KE QUADRANGLE [Dull. 166 

The longest fault which could be continuously traced extends for 
some 8 miles, from Coyote Valley to Seigler Canyon, and it passc�s beneath 
lava flows at both ends. It forms the contact lwtw<'cn the Knoxville nml 
the Cretaceous rock11, and is mnrkcd hy zon<'s of shcnrl'd and brecciated 
rocks, also by silica carbonate rocks ncar Childers Pcnk. 

The Cache formation seems to be commonly down faulted at iLOJ contacts 
with older formations. Such n fnult cont.act is well exposed east of Dead­
man Canyon, in the northeastern corner of the quad t·a nglc, where it 
shows a minimum displacemen t of 1 50 feet. Furthermore, the Cuche­
Franciscan contact in Burns Valley, although conccnlcd by alluvium, 
may be tracecl northwestward into the Bartlett Springs qllach·an�rle, 
where it is well exposed and clcat·ly fn11ltcd. The south contact of the 
main area of Cnchc sediments trends fnr over four miles in a nearly 
straight line. The actual contact with older b('(ls is covered by slumped 
mntcrinl from the unconsol idated Cache beds ; but because the Cache 
beds strike into the contact while consistently appearing at lowct· topo­
graphic elevations than the older rock.OJ, the contact is believed to be 
faulted. 

:Minor faults in the lavas on the enst flank of l\lonnt Konocti n ud the 
adjoining lava fields arc marked by sharp breaks in the topography. The 
faults show cleaa·ly on the aerial photo�traphs, but no pattern or general 
trend emerges. Slumping nnrl conRcquent tilting of lava blocks, some of 
very considerable size, is common alnng the lava cliffs . .  

G EOLOGIC H I STORY 

The geologic record in this qnadrnn�lc begins in Upper ,Jurassic time, 
some 125 million years ago, with the deposition of Franciscan sediments. 
The Franciscan lithologic association is typical of geosynclines which 
arc orogcnically nncl volcanically active ; the high ratio of pTaywnckc to 
shale SUJrj!est.OJ thnt transitional or Jlel'lmps continental conditions pre­
vailed in the geosyncline, nlthoul!h othet· evidence imlicatcs that the rate 
of suluddcuce wRR irregular hoth in Rpaee aml time . .  'fhc Ronrce of Recli­
menLOJ is thonf{ht to hnve hccm n volcm nic ardaipclngo located to the west 
of the JII'<'Rcllt c�onstl inc, hut muc:h of t.he IIller Rcclimeutnt·y mawl'inl wns 
probably derh·cd from the rework ing of C'arlicr sed iments, uplifted 
within the geosyncline. During Knoxville time, subsidence was more 
rapid than deposition, as imlicntcd hy the prcdomiunucc of gt·ay clay 
shale, and the outlying island arcs projected only slightly above sen level. 
Al though Franciscan rocks crop out in only a Rmall portion of the cJnad­
rnuglc, they undoubtf'dly nuclcrlic the whole, being covered in most places 
by Knoxville or younger rocks. Thus the .Jnras.o;ic sen covered the whole 
quadrangle for a long periocl of time, sufficient to deposit some 15,000 
feet of sed imcntaa·y rocks. As for the geographic extent of the Jurassic 
sea, Tolin ferro concluded from a regional study that it covered the region 
now occupied by the cen tral and northern CoR�Jt Ranges of California, 
and l'<'ached northward into Ore�ron. Al though there is no recognizable 
brenk between Franciscan nnd Knoxville sed iments, the greater defor­
mation of Franciscan rocks indicates some orogeny before deposition of 
the Knoxville. Such orogeny would not necessarily be accompanied by 
uplift. 

-

The beginning of Cretaceous time is not mBI'ked by nny recognh:nblc 
brenk in the rock record, although the somewhat .greater degree of 
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deformation of Knoxville rocks suggests that mild orogeny, perhaps 

accompanied hy uplift, pa·cccded Ct·ctaccons deposition. The Cretaceous 

lithologic association is charactet·istic of non-volcanic geosynclines which 

may develop a1ljaccut to gcoRynclincs such as the Ft·nnciscan-Kno::n·ille. 

The high ratio of sandstone to shale suggests that water dcpf.hs generally 

exceeded 120 feet, and the relatively small amounts of chca·t ntul mud­

stone fragments suggests that earlier geosynclinal sediments bad been 

stl'ippcll from old Franciscan-Knoxville source areas, exposing the 

granitic basement. The Cretaceous sea occupied, accot·ding to Taliaferro 

( 1943 ) ,  a " long, probably continuous but far from uniform trough 

which Jay along the west border of the G reat Valley. " I t  is qtwstionnhlc 

whether this quadrangle was entirely covered by the sea, but large parts 

of Ute quadrangle were covered for long periods of time. 

The l)aleocene rocl(s are similar to the. Cretaceous, anll clear-cut con­

tact relationships were not observed ; but the areal distribution of sedi­

ments shows that uplift and erosion preceded Paleocene deposition. 

Martinez deposition of massive feldspathic sandstone followed by shale 

was closed by upli ft, deformation, and erosion before deposition of the 

overlying Tejon coarse conglomeratic sandstone. These Paleocene a·ocks, 

confinecl 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. 

Doth Martinez and Tejon rocks are considerably more faulted and 

folded than is the overlying Plio-Pleistocene Cache formation. l)robably 

the Tejon and older rocks underwent deformation at several times 

during the Tertiary, but there are no sediments or other cvillcncc to 

record the diastrophic history. In late Pliocene time, the Cache formation 

began to nccumnlnt.e in a large structural basin. Streams from the sur­

rounding highlands carried debris into the subsiding basin, fot·ming a 

large basin plain whose surface wns probably covered wit.h lnkcs from 

time to time. A maximum thickness of about 6,500 feet Qf clnstio sedi­

ments accumulated in the basin. Toward the end of Cache deposition, 

a Io rge lake was formed in the cast.ca·n part of. the husin, in which marl 

aml diatomite accmnnlntcd in nssocinlion with tuffaceous SC<limcnta and 

flows of hasalt. 'J'hc volcanism cQnf.inuC<l int.ermiUcmtly f h ronl!h the 

Pleistocene, with the extrusion, from scattet·cd northw('st-trcnding fis­

sures, of n number of separate lava flows, including three distinct major 

flows of basic lava. In addition, there were extruded, from fissures or 

centers, flows and bulbous protrusions of dacite and andesite ( Cobb 

Mountain, Mount Hannah, Mount Konocti ) ,  and an extensive flow 

of obsidian. Following the extrusion of the earliest volcanics, but before 

the extrusion of most, the Cache formation was folded and locally 

downfaulte1l against older rocks. The basin in which the Cache forma­

tion accumulated h ns 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 activit.y formed the cinder cone named 

Roundtop l\lountain, and this episode occurred many thousands of years 

ago, judging from the effects of weathering and erosion.  St.iJI more recent 

volcanism in the area may be evidenced by the accumulation of " recent­

appearing " pyroclastic material found by Anderson on Mount Konocti. 

- - - - -· - -- - -
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ECONOMIC G EOLOGY 

)ly J.,Mf:ll C. nlli('P, AND  J. l l R .\NT C IOOUW I N  ° 

'l'he ,J ll l'nMsit! ( f )  Ji'rn ncist•n 11 n ntl •rr•·t in•·�· -Qnntm·mn·y volcan itl rocks 
of t he J,owe•· J.nkc qnnllrnnJrlr n•·r n pnh•ntinl source of n nmubcr of 
mineral commodi ties in J,nltc Conntr. Qu icksi lver occurs in Frnnciscnn 
sn��tlstonc nnd chert ndjnccnt to srrpcntinc hod ic.'l. Tt is also associated 
with silicn-cn rbonnte rock, rcsnltin:r from nltcrntion of the serpentine. 
The cinnahnr is thonl!ht to hnvc been tlcposi tctl h.r the cnrbonntc solntimis 
which nltcrcd t he RCI'pentinc late in t he Tm·t in•·y period . .Mineralization 
has generally tnken plncc along Rm·pcnt inc contacts in shcnr zones. 
Chrysof ilc ash1•stos is common in the shcn 1·ct1 s<>qu�nl inc lu111 i1•s. 'l'hc 
minca·n lizrtl r.on<>s of anastomosing vcinlf'l!l h·<>nd mnghly pam11<>1 with 
t he clonJ!nl ion of the ��erpentinc hotli<>s. Chromite, : disseminated anti in 
pods, also oecm·s in u·,c serpent ine nntl smnc h igh -grade ore hns been 
mined in t he nr<>n. Sulfur hns been p1·od uct>d from the 'J'erliary-Qunter­

nary \'olen nic roek where sublimation around solfntnric ol'ifices has 
occurred. Hot springs con taining snlfm· nnd cn•·hon dioxide gases nrc 
still nct h·e in the nrcn. The volcanic rocks nrc nlstf n source of building 
mntca·inls such ns pum ice, plastea· snntl, l ightweight aggregate and 
ornnmcnt nl stone. 

During both Wol"ltl "1nrs the Rlull'I III!C of criticnl mincrnls stimulated 
prospcct ing anti small-scale dcvelo1nnent of chromitc, asbestos, and 
quicksilver deposits. 

Aabeatoa 

Copsey nntl .Tours prnspeet, locnlctl hy ,\ Jot.Jm•· Cops11y of Spruce Orove 
n111l J lcrht!rt .JonM of J,nkepnrt., iR iucntctl in the N'Vl scc. 32, 'I'. 1 2  N., R 7 ,V., in Bil! ( !nn.nm nhout l mile sonl henst of l lowm·tl Sprinrts. 'J'his 
prnpCl'ly WRR Jll'IISJII't�t<'tl in l !l28 b�· .Johns-J\fnnville du ring whieh time 
tht>y nre a·�pm·l rtl to lun·e tnlum out 7 m· R tons of chrysot.ilc nsl1cstos ( A wl"ill ,  W l1. p. 1 7 ) .  'l'hc mn in wu •·k in,r iH nn open cut ahout 1!i0 feet 
lonJt h,\' 3U f<>ot witlc hy 20 feet clccp. Ji'ivc smaller Jlits have been upcn�d 
in the min<'l'n lizccl y.uue of the sra·prut ine. Some n11hcstos wns St!cn in pl1u�c ll lltl lllllf'h of the Rel·pcntinc on I hc thuup is m1t hy nnnHi nnwsinJ! 
Vcinh!IH u( t•ha·.nmf i le with fifltl i'S which 8\'l!l'IIJ{C nhonl. onc-ttnm·l m· inch 
in l<>ngth nml nre of good quality. Alnximum fi.hcr length is thrce­
qmu·trrs of n n ilwh. About 6 sn1�ks of flhN· hn,•c hecn hnaulcobbctl f1·om 
tl1e Sllrpcnt.ine nntl •·cmnin on I he d ump nt>nr the largest open cut .. 

Mm·y lync lll'n!lliCI!t, dn ilned h;v 1\fa·. l m  K l<lcin, iR lotlntcd i n  t lw NKl 
St'C. a, 'I'. 12 N., n .  (i w., 2,500 feet. lllll'lh uf th� u. S. Geolol!icnl Suney 
nrnch Mna·k on lh·nllll�· Sky I f  igh. 'J'he JII'O!I(Ird iR r�nched h.v n hnll­
do?.lll' t rail from the l l nllc Bond Hnnch in l\forl!nn Vn l lcy. lu  t he spring of Hl!i2, soi l wns l'<'mnvt!d with n hu l lcln?.el· nntl JH;ospcct h·<>nches were cut nt 4 points nrros11 the mineralized ?.On<', which twnds N. 4-t o K nntl 
d ips 52° W. The zone of rl• rysot ilc i11 nbnnt 1 R inches wide at the point 
of lliSt!O\'ery nnd pinch<'!! to 6 inches within 100 feet nlon(! the st.1·ike. 
'J'hc RN·ptml ine is high I,\· shenl'<'tl nntl n ltt>l'rt l  In piN·olite in the vicinity 
uf lhc prospect . 'rhe fibers avet'RI!C only 1111 rif!hl h o f  an inch nml nre 
sl ightly ba·itt le ; hoWC\'er, the t.ot nl nshcstos ctmh•nt of tilll vein is hhrh. 

A n  nRhcstos prospect locnt.rd in the NEl of sec. 4, .'J'. J 1  N., R. 7 W. hall 
hcen prospcclt!tl by shallow pit.'l nt 4 point.'! along t.hc 200-foot length of 
onterop which strikes nbout N. 30 ,V, 'l'he mineralized zone ranges fa·om 
• Junior Mloloa Oeol�>glat, California Dlvlalon of r.tlncs. 
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about 2 to 4 feet in width with an asbestos content of fl'Om 15 to 25 per­
cent consisting of good quality Jibca·s of chrysotilc about a <1uarter to 
hulf an inch i n  length. 

Borax 

Borax was probably first produced in Cnliful'llia fa·oua Uoa·ax J ,nke, 8 
miii!S west of noa·th from Lower J ,akc, and 2 miles south of Sulphur Dank 
mhw ( J l  auks, 1 883, pp. 15-26 ) .  Cmuuwrcial pa·oduction of 590 tons of 
rllfinetl bm·nx was mntle fa·om 1864-68 by the Cnlifornia Borax CotU lllllly. 
l•'or aunlysis of Hornx J Jnkc, sec section on Hilda. 

Chromlte 

Chrom itc, dissem inated and in pods, occm'S throughout much of the 

serpentine in this area. l1roduction has been small, but considcmble 

tonnage of low-g rade ore is present. 
Cops11y chromitc prospect, located by Aa·thur Copsey of Spruce O rove, 

is in the NE! of sec. 4, 'I'. 1 1  N., n. 7 W., about hai r a mile north of the 

Big Canyon road. A 25-foot O}len cut was made and a 30-degrce inulincd 

shaft wns sunk. <Jhromite on the dmnp is of fait· grade aml low-grade ore 

occm'S as flont along the entire hillside. 'l'ln•cc other claims were filed by 

Co11sey along the �ame ridge i n  sec. 33, •r. 12 N., R. 7 W., ncar Childers 

Peak. 
(Jordon Springs p rospect (Avca·ill, 1!l2!1 ) is in sec. 2, T. 1 1  N., U. 8 W., 

a quarter of a mile northwest of Cobb Valley School at the serpentine and 

I•'rnnciscan sandstone con tact. 'l'hc ndit. which a·an north into the h illside 

is now cnv11d nml t he workings huu•ct>HSibln. No oa·e was found on the dUlllll. 

l l nrpc and Sons U anch ( Averill, 1929 ) ch rom ite prospect is in the 

NE! of sec. 29, '1'. 11 N., U.. 7 W., a quarter of a mile S.E. of Harbin 

Springs. 'l'hc Sawyer Tanning (Jompany mined several pockets of high­

grade ore cnntniniug 50 to 52 pca·ccnt ch•·muic oxide. JJOw-gnule llont iH 

common along this cnth·e ridge. 
J 'opp mul Nichcl iui  pl'OsJicct is in the NE 1 of sec. 24, '1'. 12 N., U. 7 ,V,, 

just north of Seigler Springs in a smnll  b01ly of serpentine. Low-g•·adc 

Jlont is eommon, but nothing of connnea·cinl interest was seen during this 

invt!stigation . 
· 

Othca· na·cns where considcmblc float is rcpoa·ted are sec. 14, T. 1 1  N., 

lt. 8 W., just t•nst of Whispering l'im•s ( Averill, 1 947 ) ; .MtL'Iticll Hunch 

( Averill, 1947 ) ,  sec. 3, T. 10 N., R. 6 W., jnst south of llfcC•·cary Lake ; 

mul en:�t ur Dl•lulnumR Unnyon in st•t·K. 7 nmJ l :l, •r. Ia N., It. 6 W. 
Clay 

Clay of doubtful economic interest was fomul in the Cache formation 
in sec. 8, T. 13 N., U.. 6 W., along the North Fork of Cache Creek. 'l'he 
material is a silty clay, interbedded with sand and pebble beds. 'l'he 
low-grade clay m ight have limited uses in the brick and cement industry. 

Copper 

'fhrcc places (Jenkins, 1 948) in scc. l9, •r. 11 N., R. 7 W., in a body of 
gahb•·o-dinhnsc show traces of copper minel'81ization. Smal l l>l'OSpcct pits 
hnvc hcen sunk nlong fracture zones showing azurite- and malachite­
stained rock. 'l'hc pits disclosed some pa·imaa·y ore wl1ich is dis.<�cminatcd 
chalcopyrite cut by veinlcts of chnlcodte in zones of altercd ·gnhhro. One 
of the prospects was in a 5-foot vein of aragonite. Most of the ore sctm is 
highly oxhlizetl nnd it seems probable that disseminated primm·y sulfides 

- · 
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TA ULE 4.3.2- 1 :  GEOLOGICAL CONDITIONS ON THE PROPOSED ALIGNMENT AND FACILITIES SITES (Continued) 

Alignment Segment 

Appooximute Stationing: 
Station 60 to 63.7 

Prjncjpal lmproyemeot�: 
Improvements consist of the 
existing, narrow 4-wheel-drive 
road through unimproved hill  
country. The road is up to about 
12 feet wide. 

Existing Geologic Environment 

Terrain: In this segment is a narrow steep sided stream canyon which carries Sweet Springs Creek. At Station 60.2 the 
road slowly climbs up onto the lower portion of the easterly canyon wall and remains between 1 5  and 20, to as high as 
40 feel above the stream bottom. The side slopes are steep to very steep below the road and somewhat less steep to 
occasionally moderate above the road. The outside edge of the road has been narrowed by erosion and slope failures. 
Localized failures have also occurred on the uphill side of the road. Elevations mnge from slightly less to slightly 
more than 1 ,600 feet msl. 

Drainages: The principal drainage is Sweet Springs Creek which flows along the narrow, moderate gradient canyon 
bottom. Sweet Springs Creek is crossed at Station 60.2. Several natural, small drainages pass across the road or under i 
via culvert and empty below into Sweet Springs Creek. ' 

Uedrock FormaJjoplj: 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. 

Surficial Deposits: 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 th� 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 foams 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. 

Sprjogs/Seepaaes: Areas of seepage and ponded water were noted along the roadway at a few locations where 
positive drainage does not exist. 

Os;oloaic tlazardlj: 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. 

Important Condjljoulj und Comments: Geologic hazards as noted. This entire segment is very sensitive due to slope 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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TABLE 4.3.2- 1 :  GEOLOGICAL CONDITIONS ON THE PROPOSED ALIGNMENT AND FACILITIES SITES (Continued) 

Alignment Segment 

Approximate Staljonine: 
Station 63.7 to 65 

Principal lmproyements: 
Undeveloped hill country. 

Existing Geologic Environment 

Terrain: In this segment the alignment continues southwest and then southeast aiong the canyon bottom of Sweet 
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 
traverses along a narrow (one hundred feet±) alluvial-filled stream valley with a relatively gentle gradient. From 
about Station 63.5 to 63.6 the valley 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 bouom 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 incisec:l. 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. 

Dmioaeccs: 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 meandering nature of the creek, the alignment crosses the active channel on the order of 1 5  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 I to 2 feet in the southern part. Banks are vertical or nearly so. 

Bedrock fornuuiona: Scattered rock outcrops visible in the bottom of the active channel at the base of shullow val ley 
alluvium consist of hard, massive, fractured, graywacke sandstone which has been mapped as belonging to the Great 
Valley sequence. Other rock types possibly present include shale and siltstone. 

Surficial Deposits: Surficial deposits present along the narrow canyon bottom and strea•n valley consist of sands, silts 
and gravels deposited by Sweet Springs Creek. These deposits are most ly 2 to 6 feet in thickness and are thinner to 
absent near the north end of the segment. At the base of the canyon sidewalls and strea1n valleys, colluvial soils 
transition into the periphery of these stream deposits. These consist of sandy clay soils with intermixed rock 
fragments. So.il types present (SCS) on nearby sideslopes consist of Millshom-Bressa-l lopland association, Mayem­
Etsci-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 
segment. It consists of shallow, gravelly to very gravelly loams which are excessively drained and have high erosion 
hazurd. The third of the soil types occupy a southern part of the segment, are shnl low, gravelly lonms which nre 
excessively drained and which have severe erosion hazard. Rock outcrops and large rock fragments nrc present. 

(Cnnrinm•d) 



TA ULE 4.3.2- 1 :  uE( )LOOICAL CONUITIONS ON Ti l E  PROPOSED ALIGNMENT AND FACILITIES SITES (Continued) 

Alignment Segment 

Approximate Statjonioa: 
Station 63.7 to 65 
(Continued) 

A11proximate Slationina: 
Stations 65 to 66.3 

f" Principal hnproyements: 
w Unimproved hilt county. A 
w narrow, abandoned 4-wheel-drive 

trail traverses along the north side 
of the steep canyon sideslope a 
few to several feet above the 
active stream channel. 

Existing Geologic Environment 

Sprina�eepaaes: None observed on 41 1 5/93, but considering the steep sides lopes and colluvial soils present, seasonal 
seepages may develop. 

Geoloaic Hazards: High potential for accelerated erosion. 

Important Conditions and Comments: Erosion hazards as noted. The numerous (25±) stream crossings by the 
alignment withhnhe narrow confines of the stream canyon/valley result in yery sensitive conditions. Along the 
northern 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 including blasting wilt likely be 
necessary, or the pipe will have to be constructed on piers with aerial stream crossings. 

Terrain: At Station 65 the stream canyon turns easterly and narrows. Slopes drop moderately steeply directly into the 
stream channel which is about l to 2 feet wide and incised to a depth of l 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 
above. Three small side canyons come in fn.>m the north between Stations 65 and 66. At Station 66 the alignment 
turns southward and climbs up a steeply inclined portion of the narrow trail .  Below the outside edge of the trail slopes 
drop off steeply into one of the small drainages comprising the headwaters of Sweet Springs Creek. The drop-offs are 
up to 25 feet high. Cuts lopes above the inside edge of the road are up to l 0 to 1 5  feet and ncar vertical. At Station 66.5 
the 4-wheel-drive trail tops out at the drainage divide. The divide is about 350 feet below and west of Childer's Peak, 
the prominent geographic feature of the immediate area. Elevations along this segment range from about 1 ,680 feet 
msl on the west to l, 720 feet msl at the top of the drainage divide. 

Prajoaces: This segment continues along the upper reaches of Sweet Springs Creek.  At Station 66. 1 the alignment 
pulls away froni the maio 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 41 1 9/93 the creek and maio tributaries were llowiog. 

Bedrock Fprmatioos: Several outcrops of hard, fractured graywacke sandstone were observed along the creek 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. 1 serpentine fragments were noted in the soil indicating the presence of serpentine bedrock beneath soils at 
this locution. From Station 66. 1 to 66.3 serpentine bedrock is exposed along the 4-wheel-drive trail cutslopes uod on 
the ridges above. This rock varies from blocky and hard to highly fractured to cmshed and sheared. 

(Continued) 
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TABLE 4.3.2- 1 :  GEOLOGICAL CONDITIONS ON Tl l l1  PROPOSED ALIGNMENT AND FACILITIES SITES (Continued) 

Alignment Segment 

Approximate Slatiooina: 
Stations 65 to 66.3 
(Continued) 

Existing Geologic Environment 

Surficial Deposit&: From Station 65 to 66 soils are thin and patchy and are primarily gravelly clayey sands. At Station 
66 a small fan shaped deposit of clayey soils derived from serpentinite is exposed. These soils are at least a few feet 
deep, soft and �ompressible 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 Mayrnen-Millsholm-Bressa complex and 
have been described previously. 

Sprinas/Seepases: At Station 66. 1 an area of surface wetness was noted which included the above described 
serpentine soils. TI1e area was saturated on 41 1 9/93. 

Geoloeic llazurds: 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 
fool 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. 

i ·Important Conditions and Comments: Geologic haz�;�rds as noted. Very difficult trenching conditions due to shallow 
bedrock. Prom 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 sleep short drop offs into creek channel and resultant 
erosion/siltation potential. 

I 
I ( 
I, 

(Continued) 
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TABLE 4.3.2- 1 :  GEOLOGICAL CONDITIONS ON THE PROPOSED ALIGNMENT AND FACILITIES SITES (Continued) 

Alignment Segment 

Approximate Stationina: 
Stations 66.3 to 67.6 

Principul lmproyemems: 
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 immediately east of the 
align-ment. 1l1e second site is 
immed-iately to the west of the 
alignment ut Station 67 .0. The 
westerly tank site is the preferred 
site (probubly less grading t required) and the easterly site is 

v. the alternate. 

Existing Geologic Environment 

Terri)jn: 1l1e northern part of the segment tnt verses 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 d1e upper reaches of a creek which is tributary to Big Canyon Creek.  
Elevations range from about I ,  720 feel msl on the north to about 1 ,680 feet msl on the south southwest. 

Drajnaaes: 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 lo moderately steep. The stream channel is 
narrow and there are sleep 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 channel 
from both sides of the stream canyon. 

Bedrock formations: The entire segment is underlain by serpentine associated with the franciscan complex. 1l1e 
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 l ie along the northeastern side of this fault. The fault is not 
considered active. 

Surficial Dc;posjas: Thin and patchy soils up to few feel 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 roek intermixed with serpentinite. These fragments are derived from upslope beyond the boundaries of the 
serpentine body. Soil types present (SCS) consist predominamly of Mayem-Elsei-Snook complex which consist of 
shallow, well drained gravelly loams wilh large rock fragments and rock outcrops. They have severe erosion hazard. 

SprinastSeepiiJes: At Station 67. 1 a small seepage was noted across the ulignment (4-wheel-dri ve trail). Seepage 
was active on 4/1 9/93. 

Geoloaic Hazards: If deeper serpentine soils are present, weak, clayey foundation materials may be encountered \( 
beneath the surge equalization facility sites. 

' 

Important Conditions and Comments: Possibly weak soils as noted. locally shallow bedrock will likely result in 
difficult trenching conditions. This segment is not particularly sensiti ve. Tank sites require foundation investigation ,./..... 
(geotechuical investigation). 

(Continued) 
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TABLE 4.3.2- 1 :  GEOLOGICAL CONDITIONS ON Ti lE PROPOSED ALIGNMENT AND FACILITIES SimS (Continued) 

.J>,. I UJ 0\ 

Alignment Segment 

Approximate Statjoninc: 
Stnl ions 67.6 to 72.5 

l'rincipal lmprgyements: 
Unimproved hill country wilh 
nlignmcnt I<JCnted along existing 
4-wheel-drive lrail. 

Existing Geologic Environment 

Terrain: The entire segmenl traverses along the east, northeast base of the moderately well-dissected canyon side 
walls tributary to Pulah Creek whose slopes range from sleep to moderate. The west southwest canyon sidewalls are 
formed by a lower, less dissected linear ridgel ine. Elevations along the alignment range from about 1 ,780 feel msl 
along the north end of the segment to 1 ,550 feel msl at I he south end. 

Dminnaes: The principal drainnge is an unnamed tributary lo Big Canyon Creek. There are numerous secondary 
drainages entering the stream canyon particularly from I he east-northeast side. AI the north end of the segment the 
slremn is well-incised into a narrow stream canyon. As I he southern end of the segment is approached this canyon 
slowly widens it.llo a narrow stream valley through which the channel meanders, and into which it has incised. 
Channel width varies from I to 2 feel to up lo 8 feet along the segment and has incised between I and 3 feel into 
stream deposits. Along this segmenl the alignment crosses I he creek channel on the order of ten limes. 
Between Slalion 68.0 and 69. 1 the alignment pulls away from the stre�m along the 4-wheel-drive trail reducing the 
potential for stream degradation in lhis inlerval. 

Bedrock Formations: Rock consists of fractured , massive graywacke sandstone and interbedded shales. Tirese rocks 
probably belong to the Oreal Valley sequence. 

Surfi�Kial Dep<>sils: Surficial deposits consist of clayey soils developed on the shale and sandstone bedrock. On more \ 
steeply sloping areas they exhibit soil creep and local polenlial for slope failure. The soils appear lo be at least 

· 

moderately expansive. Artificial fill is likely present along the outside edge of the jeep trai l. 

Soi1 1y1>es present (SCS) consist of Millsholm-Dressa loams which vary from looms to rocky loams. They are shallow, 
well drained wilh clay loam in lhe subsoil .  The erosion hazard is severe. These soils develop over sandstone and shale 
bedrock. 

Sprinas/Seepaaea: Active spring and seepages were nol observed. 

Gegloaic Hazards: The soils and weathered bedrock present on I he slopes within. this segment are locally undergoing 
soil creep and have the polenlial for accelerated erosion. There is also the potential for localized slope fai lures. No 
aclive landslides were noted crossing the alignment. 

. -l ' 
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(Continued) 
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TABLE 4.3.2- 1 :  GEOLOGICAL CONDITIONS ON THE PROPOSED ALIGNMENT AND FACILITIES SITES (Continued) 

Alignment Segment 

Approximate Stolionina: 
Stations 72.5 lo 77 
(Continued) 

Existing Geologic Environment 

Henneke-Montara-Rock outcrop complex, M illsholm-Dressa-Hopland association, and Xeronuvents-Riverwash 
complex. The first of these soils is present over the serpentine bedrock and is shallow, well-drained consisting of 
gravelly loam and clay loam which has a severe erosion hazard. The second of the soils has developed over the Great 
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 noodplain 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 arc numerous sub-rounded to sub-angular hard cobbles. 

Sprines!Seepuges: None observed. 

Geoloaic 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 Stntion 74.8 and 75.3 on the prime 
alignment the 4-wheel-drive trail crosses very steep sideslopes. An extensive cutslope failure has developed nlong this 
interval. This failure plus the steep slopes below make this interval very hazardous in its present condition. More 

.
locnlized �reas of deep clayey serpentine soils are present. They will be weak and expansive. 

Important �onditions and Comments: 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 
where present will result in poor foundation conditions and the possibility of unstable trench sidewalls. The short 
segment of alternate alignment is preferable. Doth stream crossings present potential for erosion/siltation. Dig Canyon 
Creek Crossing is very sensitive due to the large size of the stream and the under-stream crossing proposed. 

\ 

(Continued) 
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Response to request for review 
Dated: June 13, 1994 '��. 

TO THE LAKE COUNTY SANITATION DISTRICT 
ATl'N: MARK DELIJNGER 
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 1 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 2 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 Em. 

Thank you. a?,�f.,.��ll  a�J� 
Bonny J.1: hett 
13806 C ff rive 
Lower Lake, Ca 95457 

lake Co. Planning Dept. 

J U L  1 4 1994 

RECEIVED 
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To Thoe s  it �hould Concern: 

- ·  j 

RECEIVED 

. 1 1 ! 1  1 4 1994 
LAKE COUNTY 

Clearlake CA •. 

July l Z ,  1 994 
PI.ANNING COMMISSION I have been so ingro sse d  in other matters o f  impor tance to c.;learlak.e , 

that the matt er o f  "THE �I.t�E.L.mE" eluded aa ! I do intend to attend 

the se c:ond and perhap s  � the final hearing 'l'hurs: July 1 4th. at 

9 :  A. .. M .  o f  the .t�lanning Co�ission in the courthaouse in .uakeport. 

L ur ge tho e s  who c an  at tend do it • .uist en , say your peice and take 

part in this • .uet the commission know where you stand on this • • •  Fax 

your comment s to them prior to the hearing if possible • .uets no t allow 

ano ther mistake in �ake County aistory ! 

�· \'by c ant the wast ewater/effluent if so pure/so safe aft er treatment 1 
be ad ded to o ur  �ake? A fter all , we kaow worse things go into the Lake t 

2 ? 
Whay cant the e ffluent be apraye d over the dry hills to the �orth 

thus eliminating fire hazzards? 3 1 ? How can you use any o f  the �ake water tor the Geyser use when we 

do not own the water? Yolo owns it , remember? 

7 Vlhy shou�d we , the citizens o f  .uake County pay �he 1 0  to 1 5 % o f  

the c o sts for maintenance o t  the pipeline fe e ding the Geoth ermal wells, 

4 when we rece ive no beni fit from it� 

?- �hy do the little people �lways have to help financ e such boondo ggling 

ven ture s that make some richer and the taxpayers po orer� 

? Why should we o f  .uake County support this ventur e in order to proVide 

jobs for 1 00 , '.':hile ruining 26 mile s  of our scenic Lake County?-

I canno t  se e pu�ps plac e d  anywhere along the pro po se d ro ut e ,  how large 

5 woul d  they be , -HOW NO ISY _ ARE THEI? we are tryi.ng to work for -the beauti­

fication o f  the i.ake and the surrounding areas ,  as we grapple with the 

algae pro blem ! That is enough to contend with ! We do no t ne ed a 26 �il e 

ditch dug to bury the pipeline , or an exposed 24 inch pipeline where it 

canno t  be burie d !  The destruction o t  wo odland and chaparral vegetatian 6 1  woul d cause erro sion in areas that sutain nlcUif'e and the areas coul d 

come down in massive slide s when and ij we get heavy rainfalls : I 7 1  canno t  und erst and wh y the peopl e who built t.he Geysers could not forse e 

the de cline in sta.am levels , being ex;;�t:-�, in thier feUd they should 

8 
haTe ! Wb.at s  in it for .1.ake Count:rt- ":te should see an increase in capaci;J 

level s in our �.E. Regional �ast ewater Treatment Fac1llity. And we get 

to pay tor the �aitenance o f  the pipeline . Hidden Valley could tap into 
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it , ·  �iddl e t own also will • Terri!ici we · will become known ror having the 

longe st , large st sewer line in �ali!ornta. I do no t like the term 

" shor t t erm11 use d inin!ormillg us that the :pipeline will impact the 

quality o !  the creeks o !  the area and thier tributaries. And the 

st eam was suppo se d  to last forever? At a co st o !  39 million dollars 

the pipeline is the countys single large st pro ject ever ' wow ! all 

that State and �ederal coney in grants just canno t be ignore d, we 

allways have to spend grant money whether we need it o r  not !  And we 

do no t ne e d  this ! Heminds me o r  ano ther great pipeline that was supposed 

to bene fit all o t  the u . s .  ot &. by lowering oil and oil pro ducts c o sts ! 

TUu mu ch BULFUR in it , cant be used , sell it ti J apan ! Thi�� abo ut it ! 

Mi gnon rerry 

l"UB 1 7 6 1  

.i,ovrer Lake l.ia. 
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GOVERNOR'S OFFICE OF PLANNING AND RESEARCH 
1 400 TENTH STREET 
SACRAMENTO, CA 958 1 4  

MARK DELLINGER 
LAKE COUNTY PLANNING DBPT . 
2 55 NORTH PORBBSWW STRBET 
LAKEPORT I CA 95453 

July 11, 1994 

Subj ect & SOUTHBAST REGIONAL WASTEWATER TREATMENT FACILITY SCH #& 8602 1101 

Dear MARK DBLLINCBR l 

The State Clearinghouse has submitted the above named draft Environmental Impact 
Report ( BIR) 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 wil l 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 . I f  the comment package is not in order , please 
not ify the State Clearinghouse immediately . Remember to refer to the proj ect ' s  
eight-digit State Clearinghouse number so that we may respond promptly . 

Please note that Sect ion 2 1104 of the Cal ifornia Public Resources Code required 
that : 

•a responsible agency or other public agency shall only make substantive 
comments regarding those activities involved in a proj ect which are within 
an a�ea 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 
spec ific documentat ion. 

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 iet�er acknowledges that you have complied with the State Clearinghouse review 
requirements for draft environmental documents ,  pursuant to the Cal ifornia 
Environmental Qual ity Act . Please contact at ( 916)  445-0613 if you have any 
quest ions regarding the environmental review process . 

Sincerely , 

Chie f ,  State 

Enclosures 
cc : Resources Agency 
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United States Department of the Interior 
FISH AND \W...DUFE SERVICE EcaJa�cal Serrices 

s.cnu..fo J'leld orraa 
2100 CoU.,• Wrq, Boam E-laOJ Sacnmento. CaUtonJa HllS-1146 

ID lbplJ B.tC., To: 
PP!i 1371 

Hade. DelU.ncer 
Lab Ccnmty S&nitat:ion Dberice 
255 North Forbea Sereat 
Lakeport. California 95453 
Jtich laeabrook 
U . S .  luraau of Land Kana�ene 
2�50 �o�tb ltata S treet 
'Ukiah, Callfomia 9'481 

July 20 , 1994 

Subj ect : Lake County Sanitation Di1trict , Southeast a.sional 
Wastewater treatment Plant Facilitlaa tmp��ne. Proj ect 
and Geyaera Proj ect Draft Ettvir�ntal x.pact 
Report/S tatement , City of Clearlake , Lake County , 
Cal:l.fomia. 

Daar Sira : 

The �. S .  F1ah an4 Wildlife Service (Service) � reviewed en. Draft 
Environmsncal Impact Repor�/Statement (DEIR/S ) for tha Southeast la&ional 
Wastewater Treacaent Plant Fac111t1ea Improv ... ne. Proj ect aod Geywera Project 
1A J..ke COutlcy . l'ha f!ol loYing coliiiHnt:• ar• provic:t.d to a1sis� in your 
pnparation of the Final ll:a.viromaental Impact lleport/St&tement ud axe not 
intecded to taka the place of an7 formal co�nes Which may be required at a 
Lata� date UDder the auap ices of the Fish and Wildlife Coordination Act .  

r�ojecc Deso�i�tian 
The Lake COUDey Sanitation District (LCSD) proposu to improve •ld8tizl& plant 
capacity and vaatewaeer treatment facilities &t the Southaaae leSional 
Wastewater treatment :Plant and tr&Mport treated eftluent ln & 2ti •111le 

pipeline �o the Geysers for poW8r &enerat1on . Inadequate storage and dis�osal 
fac1l1t1es tor ex1•t1ug effluent b.ve re1ulted in ... rgency discharges 1neo 
Burnt Valley tnok and ul.timataly into Clear Lake , reaW.ti� in & Ceue an4 
Desist Order_ issued by the Central Valley &eston&l Vate% Quality Control 
Joarc!. 

The DIII/S states �c the amoune ot appropriated waear aent to tbe Ceysars 
represents a saall fraction of tne available water supply w1th1n Clear Lake 
(apprcntiraataly 0 . 6% under dry conditions ) .  Although 1:he eow uount of water 
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aay '• ..all , Ee•olutlon of tcSD ' a  vaatewa�e� probl� may fac111tata 
raaidential F� in 'the area . 'l'herefon , we racoai8D4 that: the D!IIl/S 
coa.ide� bo eh the loa• of Clear Lake water to tba Geyacr• and 1ncra&�ed 
diveraion. dua to reaidantial crowth facilitated by th1. proj ec� . 

2 

ADy 41V&E11on ahould comply vicn the california Deparc.ent of Pi•h aft4 Came ' •  
(CDFG) acraeaina criteria eo m1nia1�• t.pinaamant and entrata.ent of aquatic 
11fa (Conc.c't: lUck Kacado , CDFG) . � CDFG typically racou.ad.a acraeiUI with 
maah 1 1zaa lea• than 0 . 25 inchaa and sereen approach veloc1't1aa 1••• than 0 . 33 
feet{aecoud. In addit!.on , a DIOn1'tOr1n& and cleanin& proaraa needs to be 
da'ftloped t:bat uinUiDII tbe effactivaua&a of the tcraea . The 1ncake 
atructura •hould be located away frolll any u.ar•hora areu or in·wa�r 
attuctua: .. Wich are areu of h15h fiab uaa . 

'rbe DIII./S Me&a that the pip41lina and related feature• (• · &· 1 roadt )  will 
o�•• area• with bish erot 1oa potant1al due to ateep �errain and unatable 
1011 1 .  Al.thouJh ait:igation mea•ur•• sU:Ch u jute nattiq and hyctroaaeding 
vtll undoubtedly reduce the r1•k of erodou , the applican� abould oom.it to 
lona-ter.. remediation o! any erosion probleas thoulci a1t1&at1on meaauraa fail . 
'l'hu eo111111:111ent: raQ.uirea lons•tem monitorin& to identify probl&IU . Abo 1 
replantin& &ad/or aulch1n& should occur in all s 1'tUat1on. wnere 1011 1 are 
c!1awrlle4 and any nplanttn�• aboul<'. u.e locally I ua't1ve material• . l'lantlng• 
that oco� ln the �'r/ �euon thould. be 1rr11ated . 
k1ed on comranacions with Lake County Sanitat:iou personnel , wa undenund 
cha� ·�oaad pipeline• would ba plac•d � &•olosically aDd biolostcally 
.. nlietve ar111 on craaohions , elevated 1·2.  feat above srourus. �·• 1n 
thia p�opoaal that involve the placement of pipelina 4Lrectly on tha land 
1urface uy inurrup't IIOV•ant• of wildlife tnclwSln; wa1tarn pond turtlea am! 
ahould. be avoide d .  

the DEIR/S doe• uot quancify the loss o f  habi tat usociated v1th proJ ect 
con�auo�1on act1vitiea .  'I'ha final •nvtroamantal documen't ahou14 1nolude a 
t.J:Ile that displays acruce of habitat lou for each alternati�e .  'l'hi1 woulcl 
help tu 1dent1f11ns the alcerna�1ve , partieularly for pipelfne rou�1 , that 5 . ba•t r&1n1m1ze• tha 1apactl to ••n•1 t1va habitat• . Unavoidable , te!lporary eel 
��t ·l;•.wf•-. .:of· wt�. ·��tic , rl';'&xian , urpcn.tiDe , an4 
1f0o4llt.G4/I&V&ftna ha'bitae• ahoul.cl be 1uitabl7 co11feMated . To our lmo1fbd1e , 
no c011pen.atory llliti&at ion for lo .. of •endtiva habiuts hu been propoaed by 
� pl'ojact proponent . 

6 

To .. •1•t 1n your aonitor1ng effort• for the California red· less•d froa . we 
enclose dla following 1urvay protocol . The result• of t:h••• aurveya thoul4 be 
tJublilhec! tn t:ba final 111/5 . Survey ra•ults ahould &110 be prov1dacl to our . 
office . Sbo\llcl theaa .urveys deterr111aa that the froc raay be 4ffectecl by the 
propoaed proj ec� and irrespec�ive ot vhather the California red·l•c1ed froa is 
liatac! •• either �·r•� or threatened (Ki�iga�ion 3 . 2 . 3 . 1!) 1 the proj ect 
proponent ahould develop a pl� that miti5ates for the proj e�t� ,  d1re�'t , 
indlrec�, aad uaavoid&ble �acta to thi• apaciea and comp•�•t•• for pxoj ect­
rela�d. lo .. of habitat. 
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J 
At thil t!u , we do a.cc han enou&h iftforaation to conclude tbat the 
a1t1Jat1on .. a.uzea fo� ••a-itiv. plant• would �educe tapaet• to 1nal1Dit1o.nt 
level• (t.pact 5 . 2 . 3 . 10) . ·  Salvaain& and tranaplaatin& ot aena1t1ve �ecies 
and their aead b.mt. are axpar1Mnta1 tecbnolo&iea , TM apacifica of the 
111r::1&atlcm plea 1nclue11n& the location and lonc·t.em protection of 
tranaplance� apec1ea �· noc bean fully developed . Tha�efore , if aGJ 
uc.void&ble impaota to 11• ted, candidate , or proposed plant spaciaa are 
1deatif1ed, we nco-nd ehat d\e prgjecc propcmaut �oneact aur .lotctcal 
Croup (Contact: JAS\ Kni&h.t) fgr tacbnical uautance 1n· cSevel�lna and 
t-pla .. attDa appropriate ai�i&&tion .  
In the avanc of project texaiuadon1 the DIIIL/5 (rqe :l·l25 ) aocaa tb&t 
pipe11n .. wou14 'be U&ndon� Sl\ place and pluue4 or· .. aled . Ve recoiiUDCi. 
tM:I! •tl\a• p�OJ4!'c.t :�raponaut• 'be nqulrad ;o nt!IO:'I'., · a&j . expo.tecl ·-pt)eliua 
.. penea , PQ"ticul.-rly p ipea apannin& vat.reouratia . %hi• eOWDi�t ahould be 
exp11c1tly aeatad 1n tbe final IIK/! . 
Tb1 DIII/S no�•• thac the proposed waatevatar disposal alternative would allow 
continued geothermal anergy p�t1oQ 1u the southaaat weysara at hilh•� 
producttoa. l.evala than would oc�ur odlerwisa .  The DEilVS ccmcludet that these 
1�reaaea 1n ate .. production voul4 aot aubstantially affect e.isa1ona from 
a•otherul dan 1opunc ( lmpae c 5 .  3 . 5 .  3 )  . Hovner I QO iufomaticm 1a provided 
.. eo eha laval• o! .xiatin& .ul!U: amiaaiona or the aeeiolpate4 l.vela tf the 
Prot'O&ad projeoc is 111plementacl . Tbis 1nformat1cm 18 11Dpo:r.'Unt blcaua eha 
�•Y••�• .re f0••1b1y the larcaac anthropo&enlc •o�rc• of ac.oap�rlc .ulfUr in 
C&l1forn1a (S11ter , 1978) and sulfur 41ox.1da lwl b .. n •hown to be a 
pbytotoncant. t.e .. uc:h by 'fho.pscm at: al . (1977) !ouncl that tr .. a Mar the 
Gayaara paver plant• eshib1ted radueed cover an4 d1vera1ty of lichens when 
CCJIIPU•cl to cr .. • further away . '1be final environmental docuaent 1hould 
&4dre .. potential biolocic:al 1111Pacta result1n& from lDCreuacl poW8r prod�tion 
aD4 recomaeuc1 appropriate aitiaation .. uuraa . 

'l'hal\k yw. for condder1na our co�����&nta in the clevelopment: of your final !ltliS . 
If you bcve any que• tions reaarding th••• cgmmant:a , plaa•e contact Darren rona 
at (916) 978-5408 (Ext . 348) racardin& wetland 1saues or Jat� Warne at (916) 
978-4866 resa�tnl • •nsitiv. plane isaues . · 

5 1n.caraly , 

� Joel A. Mec!lia ·;t Field Supervisor 

cc : a.,. Dir . , (AID-IS) , FWS , lortland , OR 
C1)fG , IAgion III , Yount:ville , CA 
CJ)fG (1 .  �ado) I rol 1338 , Cobb , CA. P5426 
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StmVDXNG PRO'IOCOL FOR 'THE CALXFCRlfiA RED-LEGGED J'ROO 
U . S .  FISH AND wn.DLJ:FE SERVICE 

.'t'.AltCH 19 9 4 

1 .  To 4etarlline presence or absence ot red-leqCJed froqa or 

establish population s izes , surveys should be con4ucta4 at 

night. lfha "first balt ot the niqht 1• the best till• period 

to nJ:V•Y · 

2 • A powertul lic;ht should be used to detect eye ahine . To 

accurately identify red-leqqed troqa , the surveyor muat be 

c lose anou9h to ... the dor•ola�ara1 tolds that 4iatinquish 

rad-leqqed tr� trom bullfrogs . 

3 • 'l'h• optimum time of the year to survey ia March throuqh the 

encl of April . surveys can ba continued through Septeaber it 

necessary. 

4 .  · · Ta�poles can be positively 1dentit 1ed on1y :by teeth patterns 

and requires considerable expertise. 'l:'his technique · is not 

recommended . 
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4 

Suter ,  G.V.  October 1978 . lffacta of pothemal energy clavalopune on fiah 
aDd wildlife . ll'SDI Ybh aod Vtldlifa S•rvlce . M/OBS-76/20 , , ,  20 pp . 

Thollpacm , I..J . , I..F. Smith , L.K. Bain, L.J .  Price , P . c . Kulclt , &DCl K.  • .J .  
Shaman. Januuy 1977 . the effecu of gaodleraal ..Uiiorw on ehe 
diac:ibueion and phyaioloiY of lichens at The Geyaera , C&liforaia. 
Scnoma State Collage 
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1.�..u ·�r.t\����s Department of the Interio"r 

.j\l .... . � NATIONAL PARK SERVICE 
, _,\:,a\\. 00 Western Region 
V 600 Harrison Street. Suite 600 

IS REPLYREnlt TO: 

L7619(WR-RP) 
X-DES-94/0027 

July 26, 1994 

Bureau of Land Management 
Attention: Richard &tabrook 
2SSO North State Street 
Ukiah, CA 95482 

Dear Mr. Estabrook: 

San Francisco, California 94107-1372 

This letter is in response to the draft Environmental Impact Statement/Environmental Impact 
Report for the Southeast ReaJoaa1 Wastewater Treatmeat Plaut Fadlitlel Improvement 
Project and Geysen Flfluent P1pe1iDe Project. 1be National Park Service bas 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 

1 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 
IDSTORIC ARCHAEOLOGIC SITES in Volume 1 ,  page 4-154 be more completely 
addressed. Further' consideration of Site CA-I..AK-510 might evaluate the entry •recently 

2 excavated. • What does this mean? By wbom? Why? Similarly, the refezmc:e to •human 
burials• at the same site could be explained. Are the burials currently exposed? Have they 
beat disturbed? Do they need immediate attention? . Also, the entries •round alignments, • 
•displaced mataials, • and •midden-like material• respectively describing Sites CA-I..AK-269, 
CA-LAK-1787, and CA-LAK-1m could be explained in more detail. 

We recommend further analysis of the Etlmographic Sites and Historic Sites sections in 

3 Volume 1,  pages 4-153 to 4-155. 1be following questions might be posed: What are the 
•eight ethnograpbic village locations?• How do they stand to be affected by the proposed 



pipeline? Can these village locations be confirmed and to what contemporary groups can 
3 they be affiliated? SimiJarly, what does it mean to say that two historic village sites are 

•Native American•? Can the 1atter villages be more accuratdy identified? 

2 

We also recommend greater analysis of the cultural resources and design alternatives in 
Volume 1 pages 4-156 to 4-157. If it bas been decided that a discussion is warranted here, it 

4 should include information sufficient to compare and contrast each alternative's potential to 
affect significant cultural resources (i.e. , listed, eligible, or potentially eligible National 
Register sites). 

We recommend reassessment and rewriting of sections in Cbaptels S and 6 regarding cultural 
resources. The Chapter S.2.6 entries (Impact Significance Critaia) should be related more 
rigorously to the California Environmental Quality Act (CEQA) and the National Historic 5 
Preservation Act (NHPA). We do not believe that the Native American Graves Protection 
and Repatriation Act (NAGPRA) mentioned in this section is pertinent to the production of 
this draft FJS. 

We believe that the subsequent Chapter S and 6 entries, which address some aspect of 

6 cultural resources, should to be more specific to offer utility for planning purposes to the 
decision makers. In particular, the questions at band for Cbaptels S and  6, i.e. , 
environmental consequences and mitigation measures, could be more completely addressed. 7 1 Unlike our concerns about Cbaptels 4, S, and 6, we believe that the cumulative impact 
discussion (Chapter 7.4.4.6) is brief but adequate. 

Please contact Thomas L. Burge at (41S) 744-3916 if you have any questions about these 
comments. 

Lake County Planning Department 
2SS N. Forbes St., Room 329 
I akepM't, CA 9S4S3 

Lake County Sanitation Department 
230A Main St. 
I akeport, CA 9S4S3 

Thomas L. Burge, WRO, National Register Program 
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Mark Winsor 
ESA 

-94 

301 Brannon Street 
Suite 200 
San Francisco, California 94 107-1811 

Dear Mr .  Winsor 

on July 12, 1994 Greqq Manqan, Wildlife Bioloqist, Rich Estabrook, 
Petroleum Enqineer, Dan Brown, District Soil Scientist inspected a 
proposed road and qeothermal pipeline to be constructed on BLM land 
at T .  10 N . ,  R .  8 w. , of section 1, see attached Whisperinq Pines 
topo map and attachment 1 .  About one half mile of road is proposed 
to be constructed on BLM usinq heavy equip .. nt e .  q .  · dozer and 
trucks . The road width will be about 10-20 feet wide at various 
areas and about 170 feet wide at the stream-crossinq . One concrete 
bridqe with a culvert will be installed to cross the one 
intermittent unnamed stream. This intermittent stream runs water 
durinq winter months deliverinq flows into Bear Canyon creek, 
hence, Putah creek, hence Lake Berressa . Soils located at this site 
are located on steep slopes and are hiqhly erosive . 

I recommend the followinq protective prescriptions to reduce 
possible soil erosion sedimentation impacts to riparian and water 
quality values aidinq in the protection of downstream fisheries 
riparian and aquatic ecosystems . 

1 1 .  

The followinq prescriptions pertain to BLM administered land . 

Construction, seedinq 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, straiqht 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 bu·ffer shall· be · · 
hydromulched usinq 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 

2 straiqht measurement example . 

A. seed Rate: 50 lbs . /acre of California certified 
wymmera ryeqrass 

B .  Fertilizer: 4 00 lbs . /acre of 12-16-16 

c .  Rice Mulch: 1, 000 lbs . /acre applied evenly over 
fill slopes (Noxious weed-free rice straw) 

Note: Estimated surface disturbance activities on BLM, 
excludinq the road surface is about 1/2 of an acre . 

1 



3 .  
3 

6. 

6 

9. 

9 

1 0  10. 

Fill slopes out of the 150 foot buffer shall be seeded, 
fertilized and mulched to achieve a 75 percent veqetative 
cover. Use mulch rate c above. 

Water shall not be taken from the un-named stream: for 
construction purposes. 

Fuel materials shall not be stored within the 150 foot stream 
buffer. 

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) 4 68-4 053 or Renee Snyder, Clear 
Lake Area Manaqer, at (707)-4 68-4 070 , BLM office in Ukiah. 

All trash, cans, debris shall be disposed of in an authorized 
refuqe site. 

BLM shall have a proj ect coordinator occasionally visit the 
work site when work is performed on BLM land. 

A BLM employee below shall be notified before work on BLM land 
commences . 
Renee Snyder 
Greq Manaqan 
Rich Estabrook 
Dan Brown 

(707) 
( 707) 
(707) 
(707) 

4 68-4 070 
4 68-4 078 
4 68-4 052 or 
4 68-4 04 9 

BLM shall monitor protective veqetative prescriptions 
approximately 1 year after proj ect completion. 

In the event of any road or construction failure on BLM land, 
corrective measures shall be taken. 

� � 
cc: Mr .  Mark Dellinqer, Lake County Special Districts 
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UNI'l'BD S'l'A'l'BS DBPAR'l'MBBT OJ' 'l'HB I!JTBRIOR 

BUREAU OJ' LAliD MDAGBKD'l' 
CLEAR LAKB RBSOURCB ARBA 

2 5 5 0  B. state street 
Ukiah, california 1 5 4 8 2 -3 0 2 3  

July 18 , 1 1 1 4  

Memorandum 

To : Dan Brown 

From : Gregg Mangan 

IN RBPLY RBI'BR '1'0 : 

Subj ect : 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 s lopes and 
had no riparian vegetation to speak of . From my description of the 
proj ect area and Rick ' s  professional opinion , we both agreed that 
the proj ect 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 1 of either side of the culvert crossing and 
then removal of this cut material off-site . 



ATTACHMENT 1 
Straight line Measurement 

1 50  foot buffer 1 50  foot buffer 

Road 

Cut 

Hillside 

b:bearcan DP 

"" Hillside 

Stream 

U.S. DEPARTMENT OF ntE INTERIOR BUREAU OF LAND UANACJEMENT 
Proposed Road and 
Pipeline Construction 

����------
REVIEWED Dan Brown 
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...-� UNITED STATES EHVIRONMBN'l'AL PROTECTION AGENCY ·"'s .- .  REGION IX l � l 75 Hawthorne Street '-":::::' San Francisco, CA 94105 

Rich Eatal>rOok 
US Bureau of Land Manag&Jient · 
2550 North State Street 
Ukiah, CA. 9 5482 

Dear Mr. Estabrook: 
The Environmental Protection Aqency (BPA) has reviewed the 

Draft Environmental Impact Statement (DBIS) for the proj ect 
entitled sou-theast aeqioDal waat-ter 'lr-taat Plant (8DliW'I») 
�acilitiea xmprov .. ent Proj ect &Dd Geysers Bffluat PipeliDe 
Proj ect, Lake COUDty, califonia. OUr review is pursuant to the 
National Environmental Policy Act (HBPA) , council on . 
Environmental Quality (CEQ) regulations ( 4 0  CF.R Parts 1500-1508) ,  
and Section 3 09 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 
SBRWWTP facility improvements and 12 options for the disposal of 
treated a�fluent. At that time , the preferred e�fluent disposal 
alternative was discharge to cache creek. Subaaquent 
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 .SERWW'I'P .facility designs , and alternative 
routes for pipeline segments. The proposed action includes· an 
averaqe annual flow of 7.8 million qallons per day (mqd) of 
treated affluent 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) • Th�e 
wells are located on privata 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 project 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 traatad ·effluent should 1 .be the primary focus before reuse and disposal is considered . 
The Final BIS (FEIS) should describe in detail the efforts which 
are baing made in the I/I reduction and water conservation areas. 

We support the environmentally preferred alternative (paqa 
1-78 ) which will eliminate the need for placing a substantial 
amount of fill in an intermittent creek. l'urtbermore, qivan the 2 38 or mora stream crossinqs, Claar Lake intake and associated 
pipeline impacts, and potentially aiqnificant 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 required. 

The F!IS should demonstrate compliance with the llderal 
Guid91ines for SHcification of Diaposal sites for Dredged or Fill Materials (40 CFR 230) , promulqatad pursuant to Section 
404 (b) ( 1) of the Clean Water Act (CWA) • The proposed action must 
meat all of the followinq criteria : there is no practicable 
alternative to the proposed discharqe which would have less 

3 adverse impact on the aquatic ecosysstem; the proposed action does 
not violate State water quality standards, . toxic affluent 
standards , or jeopardize the continued existence of federally 
listed species or their critical habitat; the proposed action 
will not causa or contribute to siqnificant 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 reqardinq 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 OBIS, we have 
classified this document as category EC-2 , Environmental Concerns 

- . Insufficient Information (see attached "Summary of the EPA 
Ratinq system" ) • Detailed comments are enclosed . 

We appreciate the opportunity to review this DEIS . Please 
sand two copies of the FEIS to this office at the same time it is 
officially filed with our Washinqton D.C . Office . If you have 
any questions, please call me at ( 4 15 )  744-1574 , or Laura Fujii, 
of my staff, at (415) 744-1579 . &;:d.� � -

David J.  . Farrel', Chief 
Environmental Review Section · 
Office of Federal Activities 

Enclosure : Detailed Comments, 3 paqes 
EPA Ratinq System, 1 paqe. 
E . o . Environmental Justice, 2 paqea 
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94-191 
MI001878 

U'4 !:J "1 44 lOJI:UI 

Filename : WWTPGBYS . DEI 

U • 0 • £.C AI Ul"A 

cc : Hark Dellinqar, Lake County sanitation Di•trict 
Wayne White , USFWS , Sacramento 
Linda campion , CDOGGR ,  Sacramento 
central Valley RWQCB 
CDFG, Yountville 
Lake County AQJID 
Northern Sonoma County APCO 

... - - � . -
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EPA Dill 'I All. Rl· ""'P I ... QOTI I R!"' EfAiffl PIP!I,I!E. lME CjD.. ljA .. AT 1994 

copms 

water QUality 

We commend the proj ect proponents for the proposed erosion 
control Dlitiqation measures . However, we remain concerned with 
the significant short-term accelerated erosion in soma areas and 
the short-term water quality impacts to Clear Lake , SWeet Sprinqs 
Creek, and an unnamed tributary of Bear creek (pq. 7-1) . we 
recommend the use of silt curtains and techniques which minimize 
turbidity during installation of the buried Clear Lake intake and 
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 mitiqate wash-out 
impacts and to provide instructions on sediment and mud removal , 
stabilization of creek beds , and habitat restoration . 

EPA bas deleqated regulation of geothermal activities to the 
california Department of Oil and Gas Resources (CDOGGR) . We 
recommend BLM and project proponents coordinate with Linda 
Campion or Mary Lou Rabble, 916-324-1268 of CDOGGR. 

I 

I 

I 

I 

I 
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I 

I 

Water SUpply I 
The proposed project would utilize up to 6 , 994 acre-feet of 1 

water per year from Clear Lake. This water would be purchased 
from the Yolo County Flood Control and water Conservation 6 District (YCI'CWCD) . The FEIS should describe in detail current 
and future water supply demands, current and future water 

I allocation from Clear Lake , the status of negotiations with 
YCFCWCD , and the likelihood for water use conflicts ( e . g . , 
drinkinq water vs make-up water) resultinq from direct, indirect, 1 
and cumulative impacts and induced growth. 

Air Ogality CqgltDtl 
Federal aqencies 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) J .  General 7 Conformity Requlations can be found in 40 CFR Parts 51 and 93 (58 
Federal Register , page 63214 , November 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 Manaqement District and Northern Sonoma County 
Air Pollution Control District to ensure the project conforms to 
air quality planninq activities . In addition, the FBIS should 
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EPA DEll Q Qll. p . ......, 111'10\IBIIIQ I fli'IR'I EffilftT Plpri.IE. l.ME m .. q .. AT 19M 

evaluate potential cumulative impacts to air quality which may 
result from induced growth and expanded activity within the 
Geysers Geothermal Field . 

1 .  The PEZS should provide more detail regarding previously 
evaluated SERWWTP improvement and effluent disposal alternatives . 
Evan though the previous Facility Plan BIR may be · incorporated by 
reference, the PEZS should provide a summary of critical issues, 

8 results , assumptions and decisions complete enough to stand alone 
without dependinq upon continued referencing of the other 
document. We strongly recommend the PBZS include a detailed 
SUJIIIIIary of the environmental consequences of previously evaluated 
effluent treatment alternatives and the rationale for the 
elimination of these alternatives from consideration . 

9 

1 0  

1 1  

1 2  

2 .  We approve of the many mitigation measures which are 
proposed. We urqe adoption of these measures and the 
recommended, but not required , mitigation measures . RacoDDD811ded 
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 qases may be of benefit during the initial stages of 
the project . 

3 .  As stated in the DEZS , studies have demonstrated a clear 
correl.ation between increased injection and qas production within 
the Geysers Geothermal Field 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 FBZS should evaluate potential impacts of the proposed change 
in surface water elevation on the above associated natural 
resources . 

5 .  Although the californ�a red-leqqed frog is not yet listed as 
a Federally endangered spe�ies , we urge preparation of a 
preliminary mitigation program prior to qround aovinq activities . 
Having such a plan on hand will prevent unneca..sary delays if the 
species is listed duririq construction . 

2 

w v v v  
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EPI IIE" CCI'''"· u. B'M'P ,..,.." • .,.. r•m r•w•. ' "'  m.. q .. . , ,. 

6 .  A recommended •itigation measure for odorous emissions , if 
anaerobic conditions develop, is to add sufficient chlorine to 
the effluent to reduce these odor problema. :If a chlorine 
effluent additive is considered, the FE:IS 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 
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 . 

a .  current project design includes a number of pumps which 
would not be enclosed ( e . g .  , SERWW'l'P pumps) • These pumps have 
the potential to significantly increase noise levels . We urqe 
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, flowa in some of these stream 
channels (e. g . , Big Canyon Creek) may be substantial . The FBIS 
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 , Fec!e&-al Actions to 
Address BDvironaental JUstice in XiDo&-ity Populations aD4 Low­
Incoae Populations ( EO  12898 ) , the PEIS should describe the 
measures taken by the BLM and project proponents to : 1) fully 
analyze the environmental effects of the proposed Federal action 
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 �2 898 
are clearly illustrated in the President' s  February 11 , 1994 
Memorandum for the Heads of all Departments and Agencies , 
attached . 

1 1 .  Table 4 .4 . 4-4 , page 4-92. For comparison, we recommend a 
third column be included which provides the minimum water 
quality/effluent quality standards . 

12 . Paqe 9-6 . Add the Clean Air Act Section 176 on Con�ormity as 
a possible requiremen� . 
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SUMMARY OF BATING DRJNmON8 AND FOW)W-tJP ACDON 
r.th*N"'''' Ipmes;t gt tile Arthr 

1h BPA rniew .bll DOC jdentjfied my poMalial emit.......i implcaa requiriDa ..,,Illite cJwtaea 1D 1bD propoul. 

1bo RYft may bave cUac:losod opportuBidas fbr applicatima of uddpJioD JDeiiUI'el lbll: could be accomplilbed will DO 
11101'8 dian mmor dwlpl to tbe propoa�. 

§C-Bg!!rmynel Cnpspgf 
Tile EPA review .bll !clearifiecl eawiJoamealal impleta tbat lbould be avoided iD order 10 ftdly pro1eet lbe eavlruia&tm. 

Correcdve ......,. may reqah cbaaps ID die prefened allemadve or applicllliaD of mjtjpdon IIIIIUUrll dial CID ndace 
1111 � jmplct. EPA would lib ID wort wilb die lead IPDC)' 1D redace 11-. iaJpK!a. 

1'Jie EPA review bas ideodfted sipificaDl eawbOIIIIIeldlll impacll tbat 1111111 be avoided iD � ID pJOYide adoqaate 
p1'0feCtioa for cbe emirOIIIDiiiL Comctive meuurea may require su-nrial chaopa ID 1bc pcefmed allemldYe or 
CODiideatioD of 10111e oblr project abmative (JDCiudiua tbe no lldioa aJrenwive or a ne1r al!emadve). EPA ialeDda to 
wort with tbe lead lleDC7 ID reduce daele impKII. 

EU-BayiDm"E"'f''v U'B'i'fsDY 
'lbe BPA review bas icJendfied advene eawwuameulal impacll lbal: an of ltlftjclent mapltqcle daat Cbey an 

unudsfactory from die -.dpoial of euviroamealal quality, public t.abll or wel&re. EPA iDieada ID wort wilb cbe lead 
lleDCY to reduce tbeu impacca. 11 tbe potadial vU'is&mry � an DDt comcaed 11 tbe fiDif BIS stap, ddl propoul 
will be rec:ommead for referral ID Cbe Comx:il on Eoviroameall1 Quality (CEQ}. 

Adeqgw;y of the lm'e1 Bhde. 

EPA believes 1be cbft EJS adeq1wlt1y 8dl tbrth 1bc CllvirOIIIDeDtal �1) of 1be prcferred abemadYe IIIII duMe of 
lbe abl::madvea raamably available 1D die project or ICdoD. No Amber aaalysia or cilia coliDctiaa is neceaaary, bat 1be 
revienr may IIIIP" lbe addiDota of c:larifyiDa Jaoauap or iDfoDIIIIion. 

C.oa 2-Imuffieic:pt lgfbgaripg 
1bo drd BIS does DOC c:oorain nfticieat iotbDIIIda!l for EPA to ti1y UICII eavimrJIJWIIII impacla 1bal lbauld  be 

avoided Ia order ID fally protect tbe emiroi!IDCU. or die EPA reviewer hu jlentjfied uew reuonabJy available alllrDadves 
lilt ue wilbiu tbe IJNCIIWI of allmbltivea IDIIyzecl a cbe daft m. wlich coald 1cc1ace 1be eawiromiiiiidll impleD of 1be 
acaioa. Tbe jdcntifiod ldditimal illfonaUon, dala, analyses. or cHw:nuioD lboald be iDcludecl ill tbe fiul BIS. 

EPA does DOt believe lbat die dnft EJS adeqUIIII.y uaeuea pn«enrially ajpificaDI CDYi:rotw-1 implcla of lbe Klion, 
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Responses to Comments on the Draft EIR!EIS 

COUNTY OF LAKE PUBLIC WORKS DEPARTMENT LETIER 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. 

2. 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. 1 1 .4 in the 
EIR!EIS), requiring advance notification of residents and businesses, would minimize the 
effect of the impact. 

3. This comment is noted by the lead agencies. On page 1-8 1 of the Draft EIRJEIS, 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 LETIER 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 
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Responses to Comments on the Draft EIRJEIS 

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. 

2. 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 tine 
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 turn, 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 
steam:field operators. Therefore, the threshold of acceptable level 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. 

3. The comment is acknowledged. In the Draft EIRIEIS, 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 199 1  to LACOSAN, citing treatment 
and disposal deficiencies." 

4. See response to Comment No. 2, above. It is important to note, in addition, that the 
steamfield 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. 

5. In the Draft EIRIEIS, page 2-1 19, 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. " 
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Responses to Comments on the Draft EIRIEIS 

COUNTY OF LAKE PUBLIC WORKS DEPARTMENT - MEMORANDUM OF TOM 
SMYTHE TO G.R. SHAUL JUNE 24, 1 994 

1 .  lhis 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. 

2. The corrections identified in the comment are acknowledged. In the Draft EIRIEIS text 
references to mean lake level should be revised in all noted references to 1322.5 msl. 

3. The comment is acknowledged. In the Draft EIRIEIS page 1-1 1 ,  paragraph 5, sentence 5 is 
revised to read: 

"The water would be obtained 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." 

4. The recommendation is noted by the lead agencies. It is possible, as the commentor notes, 
that algae 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. 

5. Mitigation Measure 5.2.3. 1 .1 on page 1-34 of the Draft EIRIEIS 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. 

6. In the Draft EIRIEIS, 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 EIRIEIS, 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 " 

7. The comment is acknowledged. Mitigation Measure 5.2.2.5 on pages 1 -30 and 5-30 of the 
Draft EIRIEIS 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 EIRIEIS. 

3 



Responses to Comments on the Draft EIRIEIS 

8. The project sponsors considered the alternative mitigation measures and have agreed to carry 
out Mitigation Measures 5.2.2.7.A and 5.2.2.7.8 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 EIRIEIS, the mitigation is 
revised to read: 

"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. " 

9. 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. 

10. The comment is acknowledged. Figure 2.3.2-A on page 2-33 is revised to read: "Normal 

high water level 1 ,326 msl." The corrected figure is presented in this document. 

1 1 .  The ability of the Lake Street Bridge to carry the pipeline with water is being analyzed in the 
final design engineering. lbis 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. 

12. lbis 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. 

13.  lbis comment is noted and will be considered by the lead agencies in the final design. 

14. 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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Responses to Comments on the Draft EIR/EIS 

15. The comment is acknowledged. In the Draft EIR!EIS page 4-63, paragraph 1 ,  sentence 4 is 
revised to read: 

"The cause and controls of the algae bloom are under investigation by the University of 

California, Davis." 

1 6. The sentence referencing additional water quality information was a fragment from the 
earlier Draft EIR/EIS on the SERWlP Facilities Improvements Plan and has been deleted: 

"Additional information on water quality of Clear Lake is presented in Section 4.4.4." 

17. The comment is acknowledged. In the Draft EIRIEIS, page 4-63, paragraph 2, sentence 5 is 
revised to read: 

"The contributing drainage area for the Lower Arm of Clear Lake is about 81 square 
miles." 

18. This comment is acknowledged by the lead agencies. 

19. 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 1,318. 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 Rumsey to 1,318.26 NGVD. " 

20. The text on page 4-70 of the Draft EIRIEIS 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 Burns Valley Creek, Miller Creek and Copsey Creek, as provided in the 
comment, is incorporated into the EIRIEIS 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 1 1988. 
Compliance with this and other Executive Orders is identified in Section 9.2 of the Draft 
EIR/EIS. 

COUNTY OF LAKE, LAKE COUNTY FLOOD CONTROL, MEMORANDUM OF SUE 
AR1ERBURN 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. 
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Responses to Comments on the Draft EIRIEIS 

2. The comment is acknowledged. In the Draft EIRIEIS, 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. " 

3. 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 EIRIEIS preparers that temporary, significant, unavoidable 
impact likely will occur. 

4. This comment regarding State Lands Commission mineral rights is acknowledged by the 
lead agencies. 

5. No blasting 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 
EIRIEIS: 

" California Department of Fish and Game Blasting Permit in Clear Lake. " 

6. The comment is acknowledged. In the Draft EIRIEIS, 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. " 

7. The comment is acknowledged. In the Draft EIRIEIS, page 9-8, new section 9.2.9 should 
read: 

"9.2.9 CLEAR LAKE SHOREUNE ORDINANCE, LAKE COUNTY CODE CHAPTER 

23, SECTION 23-4 

Lake County Code Chapter 23, Section 23-4 requires an administrative encroachment 
permit from Lakebed Management. " 
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FRIENDS OF COBB MOUNTAIN LETTER OF 5 JULY 1994 

1 .  The referenced letter to Supervisor Mackey i s  included i n  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 199 1 ,  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) At the time the Initial Study for the project was prepared, as well as the scope of work 
was issued for the present EIRIEIS, special emphasis was placed on the induced seismicity 
issue. Established and recognized expertise in evaluating seismicity was an important 
criterion for selection of the EIRIEIS contractor. A sizable portion of the effort and cost for 
preparing the EIRIEIS was given to analysis of this issue. 

(d) At the public scoping meeting for the EIRIEIS 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 on the EIRIEIS was initiated, a coordination meeting on the induced 
seismicity issue was held on 6/21/93 that included the EIRIEIS seismic hazard analysts and 
geologists, representatives of the U.S. Geological Survey, representatives ofLACOSAN 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 2/1 1/94, 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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Responses to Comments on the Draft EIRIEIS 

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. 

2. This comment is noted and will be considered by the lead agencies. The EIRIEIS has 
attempted to make maximum use of available data on which to base the conclusions. The 
EIRIEIS 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. 

3. The commentor takes issue with the sixth sentence, ftrst paragraph on page 5-129 of the 
Draft EIRIEIS. 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 attributable 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 stress fteld. 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 than or 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 EIRIEIS). 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 EIRIEIS). 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 triggered 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 fteld by B atini � .a1.. ( 1985). 

As the above data illustrate and as noted in the Draft EIRIEIS, 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. 

4. 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 numbe r of large earthquakes (magnitude 5 and greater) has been increasing 
throughout California in recent decades ("Quake Rate Soaring Since 1980", San Francisco 
Chronicle, 1123/94), causing the Survey to issue a recent reassessment of the likelihood of 
major earthquakes in Northern California in the near future. 

5. The questions of responsibility for damages is a l egal question beyond the scope of the 
EIRIEIS. The comments (1 1 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 EIRIEIS is that significant impacts would 
not occur, and, therefore, CEQAINEPA do not require mitigation. The Draft EIRIEIS 
presents the probable worst case prediction: it shows, at worst, potential for minor damage to 
poorly built or deteriorated structures. Setting aside the issue of responsibility for 
mai ntenance 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 T528B-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 EIRIEIS, 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. 

6. 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 

10 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Responses to Comments on the Draft EIRIEIS 

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. 

7. 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. 

CAL TRANS LEITER OF JULY 1 1 , 1994 

1 .  The comment is noted by LACOSAN. 

2. The comment is noted by LACOSAN. 

3. '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 Cal trans 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 LEITER OF JULY 1 1 , 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 Directors) are the decision 
makers who consider the public's input in this process. 

' 

STA 1E WA 'IER RESOURCES CONTROL BOARD LEITER OF JULY 12, 1994 

1 .  The comment is noted by the lead agencies. 

2. 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 LAC OS AN Board of Directors will specify 
required mitigation. Details of the mitigation program included in the Monitoring and 
Mitigation Plan adopted by LACOSAN will be presented at the EIRIEIS certification 
hearing. 

3. 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. 

4; The III (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 III 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 might result 
from system III reduction were developed and compared with system rehabilitation costs to 
effect that III reduction. It was concluded that costs to reduce III 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 III 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 III 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. 

5. 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 i s  acknowledged. All references cited as The California Division of Oil and 
Gas and Geothermal Resources (CDOG&GR) in the Draft EIRIEIS should be understood to 
refer to the corrected title of California Department of Conservation, Division of Oil, Gas, 
and Geothermal Resources (DOGGR). 
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Responses to Comments on the Draft EIRIEIS 

2. The comment is acknowledged. In the Draft EIRIEIS, 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." 

3. The comment is acknowledged. In the Draft EIRIEIS, page 1 -83, Table 1 .7-1 is revised to 
read: 

Action Requiring 
Permit/Consultation 

Fluid Injection 

Injection Well Drilling 

Permit 

Aeeocy or APJXoval 

California Division of Project Approval 
Oil, Gas & Geother-
mal Resources 

Geothermal Drilling 
Permit, Permit to Rework 

4. Please see the response to Comment No. 3 of this letter, above. 

5. In the Draft EIRIEIS, page 2-105, paragraph 3, sentence 2 is revised to read: 

Statutory 

Authority 
CA Code Title 14, 
Division 2 

" 

"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. " 

6.  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. 

7. The comment is acknowledged. In the Draft EIRIEIS, 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 BIM 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." 

8. 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 Planning Department with the review of the State Water 
Resources Control Board. 

9. 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 text i s  revised to read: 

"Besides the biennial tests, a Division inspector will make periodic visits to the well 
site. " 
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SIERRA CLUB - REDWOOD CHAPTER LE'ITER 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 EIRIEIS 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. 

2. Impacts to the aquatic environment are discussed in the Draft EIRIEIS 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 
EIRJEIS 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 concern 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 
1 930'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 Qear 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 5 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 
EIRIEIS 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 EIRIEIS 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 EIRIEIS, 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 EIRIEIS. 
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 EIRIEIS 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 EIRIEIS 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 EIRIEIS 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. 
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There are no cumulative projects identified for the Big Sulphur Creek watershed. Impacts of 
the Unocal pipeline are addressed in the EIRIEIS. 

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 ofThe 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 extensive stream 
remediation efforts in addition to paying fmes 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. 

3. 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 EIRIEIS, 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 SERW1P wastewater were analyzed in detail and 
are summarized in Section 3.2 of the Draft EIRIEIS. 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. LAC OS AN 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 thjlt 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. 

4. lbis 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 EIRIEIS, 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 EIRIEIS preparers that such an analysis has ever been required for a 
wastewater pipeline. The EIRIEIS 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 �ing a requirement because of the risk of rupture of the pipeline. LA COS AN 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. 

5. 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 EIRIEIS. 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 EIRIEIS. These 
USGS topographic quadrangles are the best available maps that cover the entire project area. 

6. The removal of water from its watershed of origin is supported by existing California 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 48 1 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. 

7. 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 EIRIEIS 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 EIRIEIS is that induced microseismicity is not likely to have a significant 
impact See also response to comments of the Friends of Cobb Mountain. 

8. Typical conditions of the Lake Couty Geothermal Use Permit and those of Sonoma County 
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 

1 8  

I 
I 
I 
I 

I 
I 
I 
t 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

9. 

Responses to Comments on the Draft EIRIEIS 

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 Si02 (silicon dioxide), because overall there are two oxygen 
atoms for each silicon atom. The most common form is the crystalline mineral quartz. In a 
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 Si02 · nH20, where "n" indicates the number of water molecules per Si02 unit. 
The value of "n" varies among different examples, up to about 0.1 (10% water). 

The solubility of diatoms in heated water has not been reported in the publicly available 
literature known to the EIRIEIS 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 Si 02 per kilogram of water at 63°F, to 360 mglkg at 212°F, to 
1 ,200 mglkg at 460°F (240°C), the approximate temperature of The Geysers steam reservoir. 
In contrast, the solubility of quartz is less than 10 mglkg at 63°F, 50 mglkg at 212°F, and 
440 mglkg 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 EIRIEIS. 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. 1/2, 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 mglkg of Si02 in diatom tests will dissolve as the water is heated to 240°C, but any 
Si02 dissolved in excess of 440 mglkg will re-deposit as quartz. That is, if diatoms are 
present in the injected water at less than about 440 mglkg, 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 mglkg, quartz will form from dissolved diatoms, and there will 
occur a net decrease of porosity. 

As noted on p. 5-1 1 1  of the Draft EIRIEIS, 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 on p. 5-1 1 1  and on Figure 5.3. 1-C of the Draft EIRIEIS. 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 Oear Lake water, with abundance varying seasonally 
and in different parts of the Lake (Bradbury, J.P., 1988, "Diatom biostratigraphy and the 
paleolimnology of Oear 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 mglkg 
(the concentration of reference for dissolution or formation of quartz in the reservoir) would 
have to be about 5 billion per liter. A consistent, widespread population of this density 
seems very unlikely. 

If the diatom concentration consistently greatly exceeds 500-600 mglkg, then there is some 
precedence in geothermal experience to say that it � effect injection well performance. 
ntis 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 � 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 EIRIEIS case is different, however, because the diatoms would 
only dissolve � 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 treatment would 
be experimental. 

With respect to some particular aspects of the Sierra Oub 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. ntis 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. Oogging 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. 5-1 14. It is hoped that the discussion above clarifies the EIRIEIS 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 EIRIEIS 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. 

10. 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 a result 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 EIRIEIS. 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. 

1 1 .  Currently there are bonds for spills. mishaps and reclamation for geothermal permits by the 
Division of Oil. 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. 

12. Lands owned by the Bureau of Land Management fall under BLMjurisdiction. 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 
EIRIEIS to resolve this situation. The EIRIEIS indicates which permits and regulations will 
apply to this project. 

Primary responsibility for monitoring of mitigation rests 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. 

13. 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 3-49 of the Draft EIRJEIS. 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. 

14. This comment is noted and will be considered by the lead agencies. The materials included 
with the comment have been included in this document. 

15. 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. 

16. 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 EIRJEIS 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. 

17. 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. 

18.  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 EIRIEIS. With the mitigation measures proposed, 
sediment in the tributary of Big Sulphur Creek would not likely result in kills of Rainbow 
Trout. 

19. 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. 

20. 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. 

21.  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 sy�tem. 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. 

22. The primary impacts are topographic alteration related to grading of the pad and cutting 
back the hillside, visull;l 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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23. No other analysis of the water constituents is anticipated. See response to Comment No. 9, 
above. 

24. No facilities have been planned for treating the make up water. There is no reason to treat 
the lake water. 

25. 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 SERwrP 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. 

26. The flow is regulated by the system of pumps. The Childers Peak Regulating tank is the 
primary tank in the system for this purpose. 

27. 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 identifying 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. 

28. 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 EIRIEIS. No cumulative effect on Clear Lake is anticipated (see response to 
Comment No. 1 1  of the Environmental Protection Agency). 

29. 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. 

30. A telemetry connection would provide redundancy for the emergency control system. 

3 1 .  The alarm 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 
EIRIEIS 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 EIRIEIS. Emergency response planning will be developed by the 
project sponsors as part of the Monitoring and Mitigation Plan and in conjunction with fmal 
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design. The EIRJEIS (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 EIRJEIS 
preparers to be sufficient disclosure of potential risk of upSet hazards on which the decision 
makers can base their determinations. 

32. 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. 

33. No separate permit process would be required if NCPA adds other sources of water for 
injection. NCP A already is permitted to use captured rainfall as an injection water source. 

34. 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 EIRIEIS. 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. 

35. 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. 

36. "Open space" as used on page 1-19 of the Draft EIRIEIS refers to undeveloped grassland and 
trees. 

37. 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. 

38. 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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39. 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 
SERW1P 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. 

40. 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. 

41.  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. 

42. Previous study on water availability in 1991 by Criterion indicated that within a 50 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 defme 
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 
EIRIEIS. 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. 

43. 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. 

44. 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. 

45. 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 SERW1P, 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. 

46. Final agreements occur between industry participants and LAC OS AN. Two such agreements 
are the cOnstruction financing agreement and the operating agreements. These agreements 
cover the fmancing 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. 

47. 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. 

48. In the Draft EIRIEIS, 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 a result, the horizontal axis label should be revised to read: "Distance 
(thousands of feet)." 

49. 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. 

50. The wastewater will be treated to a secondary level. Secondary treatment is common in 
plants throughout California. 

51 .  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. 

52. 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. 1 1 , above. 

53. Table 2.3.5-1 ,  Southeast Geysers Effluent Pipeline Project Construction Disturbance Area 
Estimates, on page· 2-77 of the Draft EIRIEIS, provides the total disturbed area, the total 
disturbance of existing roads, and total duration of disturbance. 

54. 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. 

55. 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 1 0  truck 
trips per day during the summer season. Assuming use of 2,000 gallon trucks, this would 
entail roughly 20,000 gallons per day. 

56. 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 for vehicles. 

57. 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. 

58. 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. 

59. 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. 

60. 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. 

61. 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. 

62. 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. 

63. 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. 

64. 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 relative 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. 

65. 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 fl.ll 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 
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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 
detennined at that time. 

66. LA COS AN 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. 

' 
67. 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. 

68. 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 pennit 
requirements were violated. If no violations occur, they may provide to the operators 
specific recommendations which might correct an existing or potential problem. 

69. 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 EIRIEIS. The original concept, disposal of wastewater in The Geysers, remains the 
same, but more detailed information aoubt the design has evolved. 

70. This information is included with this document in the Appendix. 

71.  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 pennit for this form of disposal was denied by the CVRWQCB. However, the 
CLOCWD has initiated an engineering feasibility study to detennine 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 pennitting 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. 

72. 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 on the 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. 

73. At present, LACOSAN is pursuing both programs. The one program is not being sacrificed 
to the other. Ongoing III reduction for the SERWTP collection system is required by the 
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Central Valley Regional Water Quality Control Board. Both III 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. 

74. 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 EIRIEIS 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. 

75. 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 ofthese funding sources would �ot 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. 

76. 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 amount 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 EIRIEIS. 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. 

77. Severe erosion areas have been identified in the EIRIEIS 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. 

78. 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. 

79. See response to Comment No. 8. 

80. 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. 

8 1 .  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 EIRIEIS. 

82. Spills of effluent would be rare events, if they occur at all. 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. 

83. 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. 

84. 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. 

85. The comment is noted by the lead agencies. Growth inducement is analyzed in Section 7.2 
of the Draft EIRIEIS. 

86. 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. 

87. See response to Comment No. 5. 

88. 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. 

89. Reasons for the returns are given on page 4-206 of the Draft EIRIEIS. 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. 

90. 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. 

91.  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 part, 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 distribution 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. 5, pp. 1 3-
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. 

92. See response to Comment No. 63 of this letter. 

93. Analysis of the landslides identified in the EIRIEIS 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. 

94. The impacts are described in the EIRIEIS (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. 

95. See response to Comment No. 9 of this letter. 

96. See response to Comment No. 7 of this letter. 

97. 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. 

98. See response to Comment No. 1 1 . 

99. 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 
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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 LE1TER OF 1UL Y 13, 1994 

1 .  A geologic map compiled by Michael J. Dwyer, Consulting Engineering Geologist, is 
included in Appendix A of this document 

2. Preliminary geologic evaluations were made of the alternate 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 Caltrans 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. 

3. The fibrous mineral asbestos (asbestos is more formally referred to as the mineral chrysotile) 
is often associated with serpentinite deposits. The approximate boundaries of serpentinite in 
the project area are indicated on the geologic map in the study area. For more 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 EIRIEIS. 

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. 1 3  N, R. 7W). According to older publications of the 
CDMG, 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. 5 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 EIRJEIS. 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. 

4. Landslides are indicated on the geologic map included in Appendix A of this document. 

5. 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 
EIRJEIS. The difficult areas of construction near Childers Peak have been carefully 
considered in the EIRJEIS. It is the opinion of the geotechnical consultant for the EIRJEIS 
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. 

6. 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 SERWlP, 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. 

7. The SERWTP storage reservoir has sufficient capacity to hold the wastewater for at least 25 
days. It is 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 in the comment that Clear Lake is "extremely 
marginal". Hydrologic data indicate that Clear Lake has a relatively regular regime. 

2. See response to Comment No. 1 1  of the U. S. Environmental Protection Agency. 
LAC OS AN 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. LAC OS AN currently 
is negotiating the terms of the agreement with YCFCWCD. 

MIGNON PERRY LETTER OF JULY 1 2, 1994 

1 .  Current state policy and county ordinance (see page 4-69 of the Draft EIRJEIS) prohibit 
discharge of wastewater into Clear Lake. 
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2 Effluent currently is disposed through spray irrigation near the SERWTP. 'This approach was 
one of the alternatives evaluated in previous studies described in the EIRJEIS. 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. 

3. Lake County would purchase the water from Yolo County, as administered by the Yolo 
County Flood Control and Water Conservation District. 

4. Benefits of the project are described in the EIRIEIS. The main benefits include: (1) removal 

of an e:tisting 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 e:tisting rate payers; (2) elimination of 
overflows into Bums Valley Creek and discharge of wastes into Clear Lake, which 
conditions create a public health hazard; (3) increased growth and jobs opportunity for the 
Oearlake and Lower Lake areas; (4) construction jobs for the local work force; (5) continued 
employment for about 1 1 2  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. 

5. Measurements of the noise from pumps similar to those envisioned for the project indicate a 
sound level of 64 dBA at 50 feet. 'This is substantially above e:tisting background noise 
levels near the pump station sites. Mitigation wouJd be required, e.g., enclosing the pumps 
within a structure and other measures. These measures will be incorporated into the final 
design to bring noise down to an acceptable level. 

6. Slope instability and erosion hazards are addressed in detail in Chapters 4.3, 5.2.1 and 5.4.1 
of the Draft EIRIEIS. 

7. The comment is noted by the lead agencies. 

8. The comment is noted by the lead agencies. The project would not be the longest or largest 
sewer line in California. 

9. The uses of "shan-term" and "long-term" are applied in the context of requirements of the 
California Environmental Quality Act. 

10. The comment is noted by the lead agencies. 

1 1 .  The Initial Study is a check list of possible environmental issues and concerns. It is used to 
identify questions that need to be evaluated in the EIRJEIS. Where doubt e:tisted about the 
potential significance of an issue, LACOSAN indicated that an impact maybe could occur, 
and, therefore, added that to the list of issues addressed in the EIRIEIS. The EIRIEIS 
addresses all issues indicated with a "yes" or "maybe" in the Initial Study checklist. 
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U.S. DEPARTMENT OF TilE INTERIOR, FISH AND WILDLIFE SERVICE LETIER OF 
JULY 20, 1994 

1 .  The EIRJEIS 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 SERWlP 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. 

2. The recommendations in the comment will be considered by .the lead agencies. Screening 
criteria will be developed with input from the California Department ofFish 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. 

3. The recommended measures will be incorporated into the Mitigation and Monitoring Plan. 

4. Current plans would not place the pipeline directly on the ground surface. 

5. The following losses of habitat are calculated based on a 50 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, Urban/ 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 I 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 0: 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 

Alternative G: 0.6 acre of Closed Cone Pine-Cypress Forest 

Childers Peak Tank Alternative: 0.5 acre of Serpentine Barrens and Seep 

6. 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 survey protocol included with the 
comment will be used for these studies. The Draft EIRIEIS indicates that there is potential 
habitat for these species along the alignment, and the impact statement is directed to an 
assumed presence. 

7. The mitigation measures of the EIRJEIS are non-specific because three separate botanical 
surveys conducted for the EIRIEIS were not successful in consistently identifying the 
presence of most of the plant species. 

To elaborate on the mitigation in the EIRIEIS, 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 in the field in these areas. The botanical survey should entail an investigation at that 
time and at the potential sites identified in the EIRIEIS to detennine 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 California Department of Fish and Game (CDFG) should be notified 
at least ten days in advance of construction 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. In the event 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 habitat loss. Of the approximately 50 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 EIRJEIS and the degree to which permanent losses 
would occ�. 

8. 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. 

9 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, LETIER OF JULY 1 1 , 1994 

See letter and responses to the comments of the Resources Agency, Department of 
Conservation Division of Oil, Gas and Geothermal Resources. 

UNITED STAlES DEPARTMENT OF THE INlERIOR, NATIONAL PARK SERVICE 
LETIER OF JULY 26, 1994 

1 .  The information presented i n  the EIRIEIS i s  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 with regard 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 EIRIEIS 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. LA COS AN should be contacted for a copy of the 
report 

In sum, the relative brevity of the cultural resources section in the EIRJEIS 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 EIRIEIS as one of the primary concerns 
with respect to the project The EIRIEIS 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 EIRJEIS indicates only the identified sites from the survey that would potentially be 
disturbed by project construction. As noted in the EIRJEIS 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 report! 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. 

2. It is the stated finding of the EIRIEIS 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 EIRIEIS process. The 
determinations of the EIRIEIS 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 EIRIEIS 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 EIRIEIS appears to the authors to be unnecessary and would not alter the findings of 
potentially significant impact. 

3. The locations are ali 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 Porno, Lake 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 Porno, 
location presently unclear), Kuubdai (Southeastern Porno, location presently unclear), 
Ciccapukut (Lake Miwok), Thleyomi (Lake Miwok), Killiyo-kepukut (Lake Miwok), 
Sisiyome (Lake Miwok) and Petinoma (Lake Miwok or Wappo). Hut mutuJ, 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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4. 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. 

5. The impact significance criteria presented in the EIRJEIS 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 
EIRIEIS. Citation of the Native American graves Protection and Repatriation Act is 
mentioned in the EIRIEIS 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. 

6. See Response to Comment No. 1 .  

7 .  The comment is  noted by the lead agencies. 

DAN BROWN, U.S. DEPARTMENT OF 1HE INTERIOR, BUREAU OF LAND 
MANAGEMENT LETIER OF JULY 25, 1994 

1 .  The comment is  acknowledged. The following mitigation measure is  added to the EIRIEIS, 
page 1-30: 

"Mitigation Measure 5.2.2.3.F. 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. The comment is acknowledged. The following mitigation measure is added to the EIRIEIS, 
page 1-30: 

"Mitigation Measure 5.2.2.3.G. Within the 150feet 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 BIM 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.lacre of California certified wymmera rye grass 
B. Fertilizer: 400 lbs.lacre of 12-16-16 
C. Rice Mulch: 1,000 lbs.lacre applied evenly over fill slope. " 

3. The comment is acknowledged. The following mitigation measure is added to the EIRIEIS, 
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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4. The comment is acknowledged. The folJowing mitigation measure is added to the EIRJEIS, 
page 1-30: 

"Mitigation Measure 5.2.2.3.1. Water shall not be taken from the unnamed stream/or 
construction purposes. " 

5. The comment is acknowledged. The following mitigation measure is added to the EIRJEIS, 
page 1-30: 

"Mitigation Measure 5.2.2.3.1. Fuel materials shall not be stored within the 150 foot stream 
buffer. " 

6. The comment is acknowledged. The following mitigation measure is added to the EIRJEIS, 
page 1-30: 

"MWgation Measure 5.2.2.3.K. 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 BIM 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. The comment is acknowledged. The following mitigation measure is added to the EIRJEIS, 
page 1-30: 

"Mitigation Measure 5.2.2.3.L. All trash, cans, debris shall be disposed of in an authorized 
refuge site. " 

8. The comment is acknowledged. The following mitigation measure is added to the EIRJEIS, 
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. '' 

9. The comment is acknowledged. The following mitigation measure is added to the EIRIEIS, 
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" 

10. The comment is acknowledged. The following mitigation measure is added to the EIRJEIS, 
page 1-30: 

"Mitigation Measure 5.2.3.14.£. BLM shall monitor protective vegetative prescriptions 
approximately 1 year after project completion. " 
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1 1 .  The comment is acknowledged. The following mitigation measure is added to the EIRIEIS, 
page 1 -30: 

"Mitigation Measure 5.2.1.6. G. In the event of any road or construction failure on BIM 
land, co"ective measures shall be undertaken. " 

The memorandum of Greg Mangan regarding fishery resources and sediment control is 
herein incorporated into the EIRIEIS record. 

UNI1ED STAlES ENVIRONMENTAL PR01ECTION AGENCY LETTER OF JULY 26, 
1994 

1 .  LACOSAN currently is  carrying out system wide improvements in infiltration and inflow 
(Ill) in the SERWTP service area. Similarly, water conservation programs are a required 
element ofLACOSAN planning in its service area. See Response to Comment No. 4 of the 
State Water Resources Control Board. 

2. The comment is noted by the lead agencies. Consultation with the Corps of Engineers will 
be required, as indicated in the EIRIEIS. 

3. The mitigation measures identified in the Draft EIRIEIS, 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. 

4. The comment is noted by the lead agencies. 

5. 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 EIRIEIS:  

"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 Lake bed 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. 

6. See response to Comment No. 1 of the U.S. Fish and Wildlife Service. 

There are no current 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. 

LAC OS AN 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 curtaileo. In general, planning studies for the 
project indicate that the project might receive some curtailment of supply about once in every 
1 2  years. Present indications from YoJo 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. 

7. Increases in emissions in the Southeast Geysers are not anticipated to occur because of the 
project. The BLM wiU 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 EIRIEIS, the project would accommodate an increase in residential 
and commercial development in the LACOSAN SERWfP service area. New residents and 
workers would generate additional emissions within the Lake County Air Basin primarily 
through additional vehicle trips and vehicle miJes 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 ll gasoline). 

Between 1993 and 2005, composite motor vehicle emissions (per vehicle rniJe traveled) are 
expected to decrease by 63% for CO, 67% for HC, and 41% for NOx based on ARB's 
EMF AC7F emissions factors. SOx emissions from motor vehicles would be negligible with 

45 



Responses to Comments on the Draft EIRIEIS 

the conversion to Phase n (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 
PMlO 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. 

8. Considerable comment has been received by the lead agencies about the very large size of the 
EIRIEIS. 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 EIRIEIS 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. 

9. The comment is noted by the lead agencies. 

10. A commitment by the project sponsors to continued monitoring of seismicity in the 
Southeast Geysers is included as part of the proposed project. 

1 1 . As noted in the EIRIEIS, 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 ofthe 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 0 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 adjudicated water rights under any circumstance. 
The project diversion is contained within these limitations of that water right. 

12. The recommendation will be considered by the lead agencies. 

13. 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 at levels high enough to affect fish. 

14. The recommendation will be considered by the lead agencies. 

15. The recommendation will be considered by the lead agencies. 

16. There are no hydrologic data available on flood flow near any of the locations where the 
pipeline would cross streams. As noted in the EIRIEIS, 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, 
CockereU Creek, and Putah Creek have substantially greater flood hazards and in flood have 
significant erosive power. These watercourses display either incised channels (Oayton, 
Copsey, and CockereU 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 p.ipe 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 EIRJEIS 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. 

17. EO 1 2898 is identified in the EIRIEIS. 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 SERW1P 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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The EIRIEIS 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 1 2  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. 1bere 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 Emuent Wastewater Quality and Applicable Water Quality Standards 

Bfflu�D1 QuaJitx Water Qua.litx 
Parameter iD Reservoir Standard 

Total Hardness 172 mg/L _ _tal 
Calcium 32 mg/L _jal 
Magnesium 22 mg/L _ _tal 
Sodium 109 mg/L _ _tal 
Potassium 13 mg/L _ _tal 
Total Cations 8.49 meq/L _ _tal 
Total Alkalinity (as CaCO�) 187 mg/L _ _tal 
Bicarbonate (HCO�) 228 mg/L _ _tal 
Sulfate 101 mg/L _ _tal 
Chloride 64 mg/L _ _tal 
Nitrate lO mg/L 45 mg/L (NO�) 
Total Anions 7.80meq/L _ _tal 
pH 8.1 units Between 6.5 and 8.5 units 
Specific Conductance 696 umho/cm _ _tal 
Total Filterable Residue 348 mg/L _ _tal 
Apparent Color 22 units _ _tal 
Odor Threshold @ 60°C 3.3 ton No limit; DO must be > 1 mg/L 

Turbidity 4.0 NTU _ _tal 
MBAS <0.05 mg/L _ _tal 
Arsenic <10 J.Lg/L 5 J.Lg/L 
Barium <100 Jlg/L _jal 
Cadmium < l J.Lg/L 10 Jlg/L 
Chromium <10 Jlg/L 33,000 J.Lg/L (Chromium III); 

50 J.Lg/L (Chromium IV) 
Copper <50 Jlg/L 1 ,000 J.Lg/L 
Iron 150 J.Lg/L _ _tal 
Lead <5 J.Lg/L 50 J.Lg/L 
Manganese 100 J.Lg/L _ _tal 
Mercury <l J.Lg/L O.Ol2 J.Lg/L 
Selenium <5 J.Lg/L 10 Jlg/L 
Silver <10 Jlg/L 50 J.Lg/L 
Zinc <50 Jlg/L 5,000 J.Lg/L 
Endrin <0.02 J.Lg/L 0.02 J.Lg/L 
Lindane <0.4 J.Lg/L 0.4 J.Lg/L 
Methoxychlor <10 Jlg/L 10 J.Lg/L 
Toxaphene <0.5 J.Lg/L 0.5 J.Lg/L 
2,4-D <10 Jlg/L 100 Jlg/L 
2,4,5-TP Silvex < l J.Lg/L l J.Lg/L 
BOD" 8 J.Lg/L 40,000 J.Lg/L (30 day average); 

80,000 J.Lg/L (daily maximum) 

tal 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. 
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Responses to Comments on the Draft EIRIEIS 

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 EIRIEIS, 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. 

5 1  



Responses to Comments on the Draft EIRIEIS 

EDIT TO TilE EIR/EIS REQUESTED BY TilE LEAD AGENCIES 

Figure 4.15. 1-A and 5.3. 1-A of the Draft EIR/EIS contained incorrect infonnation 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 1 8  and 20. The attached figures 
are the revised graphs with the corrected infonnation specific to the project area. 

The intennittent 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 EIRIEIS 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 

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 EIRIEIS. 

The following mitigation measure is added to the EIRIEIS, 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 to a 
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 EIRIEIS indicates that there will be no impact on bald eagles. 
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Commissioner Jim McMurray 

Comment: Will local roads and bridges be affected and left in good repair? 

Response: The EIRIEIS 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 AI 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 water 
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 EIRIEIS. 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 AI 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 

3 



Comments Received at the Public Hearings and Responses 

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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I w i s h  t o  ex p r es s  my a p p r e c i a t i on f o r  you r  ve r y  e f f e c t i v e 
c h a i r i n g o f  l a s t  T h u r s d a y ' s  wo r ks ho p  a t  t he G u e n o c  R a n c h .  Y o u  
f o r t h r i g h t l y  c a l l e d f o r  a l l  i s s u e s  t o  b e  p r e s e n t e d  a n d  f o r  a 
c o o p e r a t i v e s p i r i t  t o  be d i s p l a y e d  by a l l p a r t i e s i n  f a c i n g t h o s e  
i s s u es . 

U n f o r t u n a t e l y ,  t ha t  c o o p e r a t i v e s p i r i t  wa s n o t  s ha r e d b y  
t h e g e o t h e r ma l  i n d u s t r y . W e  w e r e  a p p a l l e d ,  a n d  n o t  a l i t t l e  d i s ­
a p p o i n t e d , b y  t he i r u n w i l l i n g n e s s  t o  a c kn o w l e d g e  a n y  
r es p o n s i b i l i t y i n  t he ma t t e r  o f  l o c a l  e a r t h q u a kes a n d  b y  t h e i r  
a p p a r e n t  i n t e n t  t o  c i r c u mve n t  t he i s s u e  e n t i r e l y .  T h i s  wa s mos t 
u n f o r t u n a t e . I n  t h e v i e w o f  C o b b  Va l l ey a n d  An d e r s on S p r i n g s  
r e s i d en t s . e a r t hq u a ke s  i n d u c e d  b y  g e o t he r m a l f l u i d  e x t r a c t i o n a n d  
b y  t h e i n j e c t i o n o f  f l u i d s  i n t o  t h e r e s e r v o i r i s  o n e  o f  t h e t wo 
mos t i m p o r t a n t  en v i r o n m en t a l  i s s u e s r e l a t i n g  t o  t he p r o p o s e d  
s ew a g e  e f f l u e n t  i n j ec t i o n p l a n . T h e  o t her i s  s p r i n g w a t e r  p o l l u ­
t i o n , b u t  i t  i s  t he i s s u e  o f  ea r � hq u a ke s  t ha t  I a m  a d d r e s s i n g 
h e r e . 

We h a v e  t hu s  f a r  g e n e r a l l y  s u p p o r t e d t h e  e f f l u e n t  i n j e c ­
t i o n p r o p o s a l u n d e r  c o n d i t i on s  t h a t  a r e  b e i n g p r e s en t l y  p u r s u e d 
by Ma r k  D e l l i n g e r . T h e s e  a r e : 

1 . a n  e x p a n d e d s t u d y  o f  G e y s e r s  s e i s m i c i t y f o r  a b e t t e r  
u n d e r s t a n d i n g o f  t he p h e n o m e n o n . 
* 

2 .  t he d e v e l o p men t of r e s e r vo i r  m a n a g e men t t e c hn i q u e s  t o  
p r ev e n t  a n  i n c r e a s e  o f  t h e f r e q u en c y  o r  i n t en s i t y o f  t h e 
q u a k e s . 

3 .  a p r o v i s i on f o r  c o m p en s a t i o n o f  h o m e o w n e r s  f o r  d a ma g e  t o  
s t r u c t u r es b y  q u a kes c a u s ed b y  g eo t h e r ma l o p e r a t i o n s . 

POST OFFICE BOX 4 7 • COBB, CALIFORNIA 95426 • (707)  92 8-5376 
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M e e t i n g  t h e s e  c o n d i � i on s  o b v i ou s l y  d e p e n d s  on i n d u s t r y  � c k ­
n ow 1 e d g e m e n t o f  r es p o n s i b i l i t y  � n d  w i l l i n g n e s s  t o  c o o p e r a t e . Ou r 
p r es e n t  s u p p o r t f o r  t he i n j e c t i on p r o po s � l i s  � b s o l u t e l y d e p en ­
den t on t h e s e  c o n d i t i on s , � n d  we w i l l  r e g r e t f u l l y be f o r c e d t o  
o p p o s e  t h e p r o j ec t  i f  t he y  � r e n o t e f f ec t i ve l y r e � l i z e d .  

We � r e  �w� r e  t h� t  t he 1 oc � 1  Geys e r s  e � r t hq u � ke i s s u e  h a s  
b e en � l m o s t  s y s t em� t i c � 1 1 y  i g n o r ed i n  po l i t i c a l  c i r c l e s ,  b u t  w e  
a s k  t h e L a k e  C ou n t y  Soa r d  o f  Su p e r v i s o r s  t o  r e g a r d  i t  a s  a 
s e r i o u s  m a t t e r  i n  n e e d  of a t t en t i on . We l i ve w i t h  t h e q u a k e s , 
a n d  w e  � r e t i r e d of t h em . Pe r c e p t i b l e  q u a k e s  o c c u r t w o t o  t h r e e 
t i me s  p e r  w e e k . a n d  h ea v i e r o n e s  ( ma g n i t u d e  3 . 0 a n d  a b o v e ) o c c u r  
o n  a n  a v e r e g e  o f  t w o  t o  t h r e e  t i me s  p e r  mon t h .  T hey r � � t l e  ou r 
c h i n a . kn o c k  t h i n g s  

·
o f f s h e l ves , c a u s e  momen t a r y � n x i e t y  w h e n  

t h e y  h � p p e n , � n d  f r i g ht en ou r g u es t s . T h e y  h � v e  c a u s e d m i n o r  
s t r u c t u r a l  d a m a g e  a l r e a d y , a n d  w i l l  l i ke l y c a u s e  f u r t h e r  d a m a g e  
i n  t h e f u t u r e . T h e  i n d u s t r y  c a n n o t  a f f o r d  t o  a vo i d  t h i s  i s s u e . 
I t  i s  f u l l y  a c kn o w l e d g e d  i n  t h e s c i e n t i f i c  c o m mu n i t y t ha t  
g eo t h e r m a l o p e r � t i o n s  i n  T h e  Geys e r s  f i e l d - - b o � h f l u i d  e x t r � c ­
t i on a n d  f l u i d  i n j e c t i on - - � r e  t h e  m a j o r  c a u s e  o f  t he q u � k e s  
w h i c h  w e  e x p e r i en c e . 

I e n c l o s e  f o r  you r i n f o r ma t i o n t h r e e  p r o f es s i on a l  p a p e r s  
a n d  a l i s t  o f  t h e G e y s e r s  q u a k e s  o v e r  m a g n i t u d e  3 . 0 w h i c h  h a v e  
o c c u r r e d  s i n c e  Ma r c h  1 9 8 4 .  T h e  r e c o r d e d l a t i t u d e  a n d  l o n g i t u d e  
p l a c e s  t h e e p i c e n t e r s  o f  a l l bu t t h i r t een o f  t h e o n e  hu n d r e d a n d  
t w e n t y - e i g h t l i s t e d q u a ke s  w i t h i n  T he Geys e r s  o p e r � t i o n a l  a r e a . 
T h e s e  t h i r t e e n  � r e  p l a c e d  i n  b r a c k e t s . I h a v e  h i g h l i g h t e d t h e 
q u a k e s  of m a g n i t u d e  3 . 5  a n d  a b ove . W h i l e  t h e s t r o n g e s t  q u a k e 
l i s t e d w a s  4 . 9 , i t  i s  s i g n i f i c a n t  t o  n o t e  t h a t  t h e 3 . 6  q u a k e a t  
4 : 2 9 p m  o n  J a n u a r y  1 8 t h , 1 9 9 3  ( l i s t e d a s  J a n 1 9 ,  1 9 9 3 , 2 4 2 9  
G r e e n w i c h  M e a n T i m e )  was f e l t a s  t h e s t r on g e s t  t o  d � t e  b y  m o s t  
C o b b  V a l l e y r e s i d e n t s . 

A n y t h i n g t ha t  you � n d  t h e Soa r d  c a n  d o  t o  s u p p e r �  o u r 
c on c e r n  a n d  t o  en s u r e  i n d u s t r i a l  c o o p e r � t i o n w i t h  t h e c on d i t i o ns 
w h i c h  w e  ha v e  r eq u e s t ed w i l l  b e  g r e a t l y  a p p r e c i � t e d . 

c c : M e m b e r s  o f  t h e S o a r d  
Ma r k  De 1 1 i n g e r  
C a l p i n e  C o r po r a t i on 

S i n c e r e 1 y  yo u r s , 

H a m i l t on H e s s  
V i c e  C ha i r m a n  

N o r t h e r n  C a l i f o r n i a  Powe r Ag e n c y  
P a c i f i c  G a s  a n d  E l e c t r i c  C o m pa n y  
C a l i f o r n i a  E n e r g y  Comm i s s i o n 
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COUNTY OF LAKE 
PLANNING DEPARTMENT 
A..ource Management DIYielon 
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 1 1 , 1993 letter to me for inclusion in the public 
seeping comments on the Southeast Geysers Effluent Pipeline EIRIEIS. 

As you know, the EIRIEIS 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 EIRIEIS 
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, 

ntt 
Mark Dellinger 
Energy and Resource Manager 

MD:dls 



CALPINE CORPORATION 

PRELIMINARY ASSESSMENT 

DISPOSAL AT THE GEYSERS 

Presented to : Lake County Board of Supervisors 
May 2 8 ,  1 9 9 1  

P. 0. Box 1 1279, 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 

• A void 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 
automatically 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. 

PR0-28.02 1 5{3/9 1 



1.3 Project Fmancing Structure 

The project fmancing 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 reconunended 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 fmd a structure which achieves all party's goals. 

PR0-28.02 2 5{3/91 
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CALPINE 

ORG91 .05 

LAKE COUNTY WASTE WATER PROJECT 
FINANCING STRUCTURE 

LAKE COUNTY 

Water 

' 1/ 
SPECIAL PURPOSE 1/ S  O&M I' ' CORPORATION BONDHOLDERS "" 

501(c)(4) ' 
s .1' ., I 1\ I 

Water I 
s I 
On Behalf I LETIER OF 

' ll of Lake County L . . . . .  CREDIT 
BANK 

WATER 
CUSTOMERS 

3 5/3/91 



EXHmiT A 
PROJECT STRUCTURE 

This is a brief outline of a proposed structure for the private fmancing, 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 fonnation of a non-profit Special Purpose Corporation "SPC" to act 
as the fmancing 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 fmal 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 steam fields. The Water Customers would pay the County for the water delivered 
to the steam fields. The County would then pay the S PC for the transportation of the water 
under a long-term transportation agreement. Legal title 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 fmance 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 tran�ortation 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 

PR0-28.02 A-1 5{3/91 
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Project at any time by paying off the indebtedness. The County would also approve both the 
fonnation 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. CONSTRUCI10N OF 1HE PROJECf 

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 PROJECf 

Upon completion of the transportation facilities, the SPC would enter into a contract with Calpine 
or another pany, 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 fmance 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 

PR0-28.02 A-2 5{3/9 1 



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. 

PR0-28.02 A-3 5{3/91 
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Pipeline -
(20" Coated Steel) 

Pump Stations 

Other Equipment 

Right-of-Way 

- Calpine 
- PG&E 
- Private 
- County 
- State 

Pennits 

$50,000 
50,000 

100,000 
25,000 
25,000 

TABLE 1 

CAPITAL COST ESTIMATE 

Pipeline from Qearlake to Geysers 
(1991 $) 

Subtotal 

Engineering 

Contingency 
(20%) 

TOTAL 

Clearlake to 
Anderson Springs 

$16,000,000 

300,000 

250,000 

200,000 

75.000 

$16,825,000 

600,000 

3.365.000 

$20.790.000 

Anderson Springs 
to Unit 13 

$1,000,000 

3,800,000 

100,000 

50,000 

25,000 

4,975,000 

200,000 

995,000 

$6.170.000 

NOTE: Price does not include pipeline distribution system to injection wells. 
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TABLE l 

ANNUAL PIPELINE OPERATING COST 
(1991 $) 

Maintenance Cosf> 

Pumping Cos� 

TGrAL 

Clear Lake to 
Anderson Springs 

$300,000 

400,000 

$700.000 

(1) Escalates at four percent (4%) 

Anderson Springs 
to Unit 13 

$300,000 

1,200,000 

$1.500,000 

(2) B� on flow of 3,500 gpm. Energy price of $0.08/kWh 
escalating at four percent (4%) per year. 

RPT-3 1.14 Sf)A/91 
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MODEL OF INJECTION FLUID BREAKTHROUGH 
INJECTION WELL 

MAJO'R PERMEABILITY ........._ CIIANNEL (STEAM ENTRY) 

PRODUCTION WELL 

RESERVOIR 

SUBSIDIARY 
� 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 OUTPUT. 

2 .  INCREASED STEAM F I ELD RESERVES AND L I FE .  

3 ,  POL I T I CALLY AND ENVI RONMENTALLY ACCEPTABLE METHOD 

FOR THE D I SPOSAL OF EFFLUENT . 

4 .  PR�SERVAT ION OF THE VALUE OF GEYSERS RESOURCE WHICH 

THEREFORE PROTECTS AN IMPORTANT SOURCE OF TAX REVENUES 

AND EMPLOYMENT I N  LAKE COUNTY , 
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GEYSERS EFFLUENT INJECTION PROJECT 

PROJ ECT V I AB I L I TY DEPENDS ON ! 

1 .  JO I NT PARTI C I PAT I ON I N  PROJ ECT FROM STEAM SUPPL I ERS � 

POWER P LANT OPERATORS AND LAKE AND SONOMA COUNT I ES . 

2 .  I NCREASED I N I T IAL WATER FLOWS FROM THE PROJ ECT THROUGH 

UT I L I ZAT I ON OF ADD I T I ONAL WATER SOURCES , 

3 .  SU ITABLE F I NANC I NG STRUCTURE TO MAKE PROJ ECT V I ABLE 

PART I CULARLY I N  EARLY YEARS . 
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