
NOTICE CONCERNING COPYRIGHT 
RESTRICTIONS 

 
This document may contain copyrighted materials. These materials have 
been made available for use in research, teaching, and private study, but 
may not be used for any commercial purpose. Users may not otherwise 
copy, reproduce, retransmit, distribute, publish, commercially exploit or 
otherwise transfer any material. 

 
The copyright law of the United States (Title 17, United States Code) 
governs the making of photocopies or other reproductions of copyrighted 
material. 

 
Under certain conditions specified in the law, libraries and archives are 
authorized to furnish a photocopy or other reproduction. One of these 
specific conditions is that the photocopy or reproduction is not to be "used 
for any purpose other than private study, scholarship, or research." If a 
user makes a request for, or later uses, a photocopy or reproduction for 
purposes in excess of "fair use," that user may be liable for copyright 
infringement.

 
This institution reserves the right to refuse to accept a copying order if, in 
its judgment, fulfillment of the order would involve violation of copyright 
law.

 



Geothermal Energy R&D Program

3 1 566

ENVIRONMENT

SOUTHEAST GEYSERS EFFLUENT PIPELINE PROJECT

Mark Dellinger, Project Manager

Lake County Sanitation District

KEY WORDS

injection; reservoir management; wastewater effluent; public/private partnership

PROJECT BACKGROUND AND STATUS

The project concept originated in 1990 with the convergence of two problems: 1 ) a need for augmented

injection to mitigate declining reservoir productivity at The Geysers; and 2) a need for a new method of

wastewater disposal for Lake County communities near The Geysers. A public/private partnership of

Geysers operators and the Lake County Sanitation District (LACOSAN) was formed in 1991 to conduct

a series of engineering, environmental, and financing studies of transporting treated wastewater effluent

from the communities to the southeast portion of The Geysers via a 29-mile pipeline as shown in Figure

1. By 1994, these evaluations concluded that the concept was feasible and tile stakeholders proceeded

to formally develop the project, including pipeline and associated facilities design; preparation of an

environmental impact statement; negotiation of construction and operating agreements; and assembly of

$45 million in construction funding from the stakeholders, and from state and federal agencies with

related program goals.

The project development process culminated in construction groundbreaking in October 1995. As of

November 30, 1996, the status of the project's major components were as follows:

�042Pipeline: 139,000 feet (or approximately 91 % of the total length) of main pipeline has been

installed. Several portions of pipeline have been filled with water for hydrostatic testing which will

occur during the 1996-97 winter. The remaining 14,000 feet of pipe will be installed during the

spring and summer of 1997.

�042Pump stations: Foundations have been poured for all six pump stations. This will allow building

construction and pump installation to occur during the winter of 1996-97.

�042Flow control tank: A 250,000 gallon steel tank has been installed at the pipeline's mid-point.

Leak testing for this facility will occur over the winter.

�042Steamtield distribution pipeUnes: Approximately 65% of the steamfield distribution pipelines

between the main effluent pipeline and injection wellheads have been completed.

�042Control system: Initial site work for the telemetry system has occurred, and this work will

continue over the winter. Computer hardware and software will also be procured during the

winter.

�042Environmenml mitigation: All erosion control and standard revegetation has been completed for

the portion of pipeline that has been installed. Maintenance of this work will occur over the

winter. Special woody plant revegetation will begin in late December 1996.
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The construction accomplished through November 1996 and the completion date of August 1997 are both

in conformance with the project's original schedule. Funds expended to date are similarly in conformance

with forecasted construction cash flow.

PROJECT OBJECTIVES

The overall objectives of the project are to demonstrate that large-scale augmented injection is a viable

reservoir management practice that can simultaneously convert the community liability of wastewater into

a sustainable energy asset.

Technical Objectives

�042Mitigation of reservoir productivity declines through augmented injection.

�042Use of treated wastewater effluent as an injection fluid.

�042Use of a public/private partnership of stakeholders to plan and implement a synergistic solution to

their respective problems.

Expected Outcomes

�042Construction ofthe 29-mile, 20-inch diameter effluent pipeline and associated facilities on schedule

and within budget.

�042Delivery of 7.8 million gallons per day of wastewater effluent and lake make-up water to the

Southeast Geysers for injection.

�042Recovery of effluent-derived geothermal steam in an amount equivalent to approximately 70 MW

of generating capacity, or approximately 625,000 MWh of effluent-derived electricity generation

annually.

�042Operation of the system for 25 years or more.

APPROACH

The project's approach to problem solving is distinguished by two characteristics: 1 ) a public/private

partnership that includes all key stakeholders working together on a consensus basis; and 2) a

comprehensive and thorough series of reservoir assessment, pipeline engineering, and environmental

impact studies to insure that risks have been minimized, and that the constructed project will perform

according to specifications. A strong monitoring and evaluation component will be used to verify the

degree of success in attaining project goals.

RESEARCH RESULTS

Pipeline operation and reservoir injection results will not be available until the third quarter of 1997 when

start-up and testing commences. Thereafter the project expects to issue periodic performance reports.
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FUTURE PLANS

ENVIRONMENT

Following construction completion in mid-1997, the project will initiate monitoring of pipeline operations

and evaluation of reservoir productivity to determine if expected results have been achieved.

Additionally, other Lake County communities are considering disposal oftheir wastewater via the pipeline

if its initial operations are satisfactory.

INDUSTRY INTEREST AND TECHNOLOGY TRANSFER

The following geothermal industry organizations are participating with LACOSAN in the project:

Organization

Northern California Power Agency

Unocal Corp.

Calpine Corp.

Pacific Gas & Electric Co.

Tvpe and Extent of Collaboration

Co-funder; operator of pipeline control system;

steamfield injection operator; power-plant

operator.

Co-funder; steamfield operator.

Co-funder; steamfield operator.

Co-funder; power plant operator.

LACOSAN, NCPA, Unocal, and Calpine constitute the membership of the project's Joint Operating

Committee (JOC). The JOC will oversee pipeline operation and maintenance, and conduct monitoring

and evaluation of the project's performance.

REFERENCES

California Energy Commission, December 1991, Geysers KGRA Generating and Steam Resources Study,

Docket 89-INF-1, Sacramento, CA.

CH2M-Hill, September 1995 and March 1996, S.E. Geysers Effluent Pipeline Project Final Plans and

Specifications, Redding, CA.

Criterion Planners/Engineers, December 1990, Study of Water Availability and Additional Strategies for

Geysers Resource Management, Lake and Sonoma Counties, CA.

Criterion Planners/Engineers, February 1992, Southeast Geysers Effluent Pipeline Preliminary

Engineering and Economic Analysis, Lake County, CA.

Criterion Planners/Engineers, 1994, Southeast Geysers Effluent Pipeline MMOP Implementation Guide,

Lake County Sanitation District, Lakeport, CA.

Criterion Planners/Engineers, 1995, Southeast Geysers Effluent Pipeline Permitting & Funding Mapbook,

Lake County Sanitation District, Lakeport, CA.

6-19



ENVIRONMENT U.S. Department of Energy

Criterion Planners/Engineers, March 1996, Southeast Geysers Effluent Pipeline Environmental

Compliance Manuals, Volumes 1-4, Lake County Sanitation District, Lakeport, CA.

Dewante & Stowell, 1991, Southeast Regional Wastewater System Facilities Plan, Lake County Sanitation

District, Lakeport, CA.

Environmental Science Associates Inc., September 1994, Environmental Impact Report/Environmental

Impact Statement for the Southeast Geysers Effluent Pipeline Project, Lake County Sanitation

District, Lakeport, CA.

GeothermEx Inc., July 1991, Geysers Reservoir Productivity Decline Analysis, Lake and Sonoma

Counties, CA.

Lake County Sanitation District, September 1994, Southeast Geysers Effluent Pipeline Project Mitigation,

Monitoring & Operation Plan, Lakeport, CA.

6-20



Geothermal Energy R&D Program
:

Figure 1
PROJECT VICINITY & MAJOR COMPONENTS
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