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Introduction 

HDR is engaged in a project to assist the Source Exchange Committee of the Regional Water 
Supply Planning Process convened by King County, Washington.  The project involves 
consideration of potential voluntary source exchange projects involving municipal water systems 
and designed to provide environmental benefits.  The primary objective of HDR’s activity is to 
assess how cost-sharing frameworks could be structured, based on the distribution of expected 
benefits from potential source-exchange projects.   

This technical memorandum serves as the deliverable for Task 1:  Literature Search.   It 
summarizes the approach used and outcomes from a literature search for similar source 
exchange projects in the western United States. 

Methodology 

Two distinct activities were performed under this task: 

1. Review of published materials for examples of source exchange projects 

2. Telephone contact with state and local agencies and environmental organizations. 

Due to budget limitations associated with the project, this was not designed as a comprehensive 
survey, but rather a targeted effort to identify examples comparable to the source exchange 
projects under consideration within King County.   

Review of Published Materials 

The review of published materials included queries of electronic bibliographic databases for 
as well as review of indices from specific water-resources publications to identify articles of 
interest.  Dozens of abstracts and articles were identified from a range of sources including 
the following: 

• Several academic journals related to agricultural and natural resource economics 

• American Water Resources Association publications 

• Awwa  Research Foundation reports 

• Water Strategist publication ( a monthly publication of Stratecon, Inc. that provides data 
on water rights transactions, water resources legislation, regulatory activity and related 
information) 
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In addition to the information extracted for Task 1, the review of published information, 
particularly peer-reviewed economics journals, was used to obtain data for Task 2 (Develop 
and Apply Cost/Benefit Framework).   

Telephone Contacts 

HDR contacted its own water resources staff in approximately ten offices across the western 
states, as well as approximately a dozen individuals affiliated with state water resource 
agencies and environmental groups, in the western states and nationally.  Together, these 
led to contacts with a selected set of local agencies that have participated in various types of 
source exchanges.   

Results 

The objective of the literature search was to find examples of voluntary source exchanges at the 
local level, undertaken to provide environmental restoration benefits.   Moreover, the ultimate 
intent was to identify projects involving cost-sharing among multiple entities, to learn about how 
cost-sharing arrangements were developed.   

Although many project descriptions were identified and reviewed, none them really matched 
these desired characteristics.  Typically the source exchanges identified involved a single 
funding agency, most commonly the water user organization that will receive the new water 
supply.  Most of the exchanges were performed in order to achieve water supply objectives, or 
to improve flows in the context of a settlement of litigation.   

One example of a multi-party source exchange motivated in part by environmental 
considerations is the “CalFed” process in California, involving the San Francisco Bay and San 
Joaquin/Sacramento River Delta (a.k.a. the “Bay-Delta”).  However, this project is very complex, 
involving dozens of entities at the local, state and federal level.  Moreover, the scale is 
statewide, and the project involves literally billions of dollars in expenditures.  These 
characteristics, again, do not provide a good match with projects that could be contemplated 
within King County. 

Despite the lack of a good match between projects identified and projects applicable to King 
County, some useful information can be gained from the literature search: 

• The literature search identified a wide variety of source exchange projects involving different 
kinds of exchanges, with varying participants, and across many states.  This demonstrates 
that when there is a strong driver for action, existing water supply arrangements can be 
substantially modified and still meet water supply objectives. 

• Benefits identified in the various projects include: 

o Social benefits by providing water supply for growth; and/or improving reliability 
of supplies; 

o Reduced depletion of aquifers (some cases also included reduced encroachment 
of saline water on groundwater supplies; or avoidance of land subsidence); 

o Reduce or eliminate impairment of senior water rights; 
o Improve flows and/or protect lakes and wetlands; 
o Protect fish; 
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• In aggregate, the funding sources used for projects are highly diverse.  They include various 
combinations of the following funding sources: 

o Water utilities, through rates and revenue bonds; 
o Irrigation districts, through special surcharges; 
o State government appropriations and general-obligation bonds; 
o Federal appropriations;  
o Non-profit contributions and foundation grants; 
o Tribal funding sources. 

• In some cases, funding from multiple sources is channeled through a non-profit agency to 
carry out source exchange activities (e.g. Great Basin Land & Water, in Nevada). 

• A few of the projects involve listed species, though in some cases this is only one among 
several drivers.  Examples include the Edwards Aquifer Protection Program in Texas, and 
the CalFed process in California.  Other projects did not specifically mention listed species 
but based on location likely involve listed species. 

• Localized damages to one or more parties can be more than offset by benefits to other 
parties across a broader region (Ward et al., Rio Grande Basin). 

• At least one project (Salinas Valley) involved formation of a Project Cost Advisory 
Committee to suggest an appropriate cost-sharing strategy.  This committee included 
representatives from geographic sub-areas affected; and from three stakeholder groups 
(agriculture, developers, municipalities). 

 

Appendices A and B contain summaries of the articles and phone contacts that were deemed 
most relevant to the Source Exchange Committee’s objectives. 

 



 

 

 

 

 

 

 

 

Appendix A 
Telephone Contacts 
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Phone Contact Worksheet 
 

Project name: Salt River Project – C.C. Cragin Reservoir 

Date: May 16, 2007 

Phone: (602) 236-2460 

Initial contact name: Paul Cherrington 

Contact agency/affiliation: Salt River Project, Phoenix, AZ 

Referrals from initial contact for follow up:  
Tom Sands, Salt River Project, Cragin Reservoir Project mgr. (602) 236-2371 

City of Payson, AZ 

 
Participants: 
The Salt River Project (SRP) is comprised of two entities: the SRP Agricultural Improvement 
and Power District (division of the state – power generation entity) and the Salt River Water 
User’s Association (private corporation – water supply entity).  The operating revenues of SRP 
totaled $2.5B in 2006.  The power generation operation subsidizes the water supply entity.  SRP 
delivers approx. 1M afy via 860,000 deliveries over a 375 sq. mi. service area.  SRP manages 
seven dams and associated reservoirs.  Land, reservoirs and dams are owned by U.S. via 
Bureau of Reclamation.   

Supply Replaced:  
The City of Payson, AZ is located upstream of SRP reservoirs.  Due to growth and declining 
groundwater levels in existing wells, the City has recently drilled several new wells, which SRP 
argues are hydraulically connected to the Salt River.  SRP holds senior water rights and has 
threatened to sue the City for illegal appropriations.   

Replacement Supply: 
SRP recently acquired a dam and reservoir from a mining company near the City.  SRP has 
offered to provide water from this reservoir, called the Cragin Reservoir, to the City in return for 
abandonment of the groundwater wells.   

Quantity:  
The Cragin Reservoir is expected to yield approx. 9,000 afy.  The City has indicated they would 
like to utilize approx. 3,000 afy, or 27% of the expected annual yield.   

Timing: 
No issues regarding timing or seasonal characteristics were mentioned.  The Cragin Reservoir 
would serve as a permanent source of supply for the City, for as long as the town chose.   

Primary characteristics of the exchange:  
The exchange would provide an opportunity for the City to meet their current and future water 
supply needs and avoid the pending litigation with SRP over their groundwater withdrawals.  
The exchange is currently under review by the City council.   
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SRP acquired the Cragin Reservoir from a mining company that was forced to relinquish it due 
to on non-use.  There was minimal cost involved in the acquisition itself, but significant 
upgrades to the dam and reservoir are needed.  SRP anticipates that these upgrades may cost 
$15M.  Operation and maintenance costs for the Cragin Reservoir are unknown at this time.   

SRP has agreed to provide water to the City from the Cragin Reservoir at no direct cost, but will 
require the City to pay 27% of the capital improvement cost associated with system upgrades  
(approx. $4M), and 27% of the annual O&M costs.  The percentage is based on the City 
receiving 27% of the annual yield from the Cragin Reservoir.   

In addition, the City would pay 100% of the capital and O&M costs to deliver water from the 
reservoir to the town.  The capital costs include a 14-mile pipeline and a membrane filtration 
treatment plant with a capacity of 5 cfs.  The estimated capital cost is $26M.  O&M costs are 
unknown at this time.   

The City intends to use municipal bonds and rate increases to pay for the project.  The City 
hired a consultant to conduct an economic analysis and the findings were presented to the city 
council on May 23rd, 2006.  The economic analysis found that this approach would require the 
City to begin raising rates later this year by approx. $3 per month per connection, and increase 
them by approx. $4 per month by 2011.  The rate increases could be reduced if the town shifts 
some of the costs to future residents via an impact fee, or if there is any state or federal grant 
money available, which is yet to be determined.   

The exchange would provide financial benefit to SRP by allowing them to avoid litigation with 
the City and maintain or improve flow to their downstream reservoirs for water supply and power 
generation.   

Although the City would incur significant capital improvement costs at startup, the exchange 
would provide long-term financial and social benefits to the City by ensuring adequate water 
supply to meet future demand and accommodate population growth.   

The project would provide environmental benefits by lessening the impact of the City’s 
groundwater withdrawals on the local aquifer.  The scale of this benefit is unclear based on 
existing information, but it could potentially benefit neighboring communities that depend on the 
same groundwater source.  This benefit would be secondary, and is not the focus of the project.   

Additional Resources 
Salt River Project home page: 

https://www.srpnet.com/Default.aspx 

Town of Payson, AZ home page: 

http://www.ci.payson.az.us/ 

Link to video and powerpoint presentation from Payson City Council Meeting, May 23rd, 2006: 

http://payson.granicus.com/ViewPublisher.php?view_id=2 
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Phone Contact Worksheet 
 

Project name: Valley Creek – City of Woodbury, Washington County, MN 

Date: May 16, 2007 

Phone: (651) 430-6655 

Initial contact name: John Freitag 

Contact agency/affiliation: Washington County Dept. of Public Health and Environment 

Referrals from initial contact for follow up:  
Chris Elvrum, Water Supply Planning Mgr, Metropolitan Council (651) 602-1066 

City of Savage, MN 

Participants: 
City of Woodbury, MN 

Washington County Water Consortium 

Supply Replaced: 
There was a concern that groundwater withdrawals were affecting Valley Creek streamflow.  
Valley Creek is a “blue ribbon trout stream” regulated by the Minnesota Department of Natural 
Resources.  As such, no groundwater withdrawals are allowed that would have a “measurable 
effect” on Valley Creek flows.   

Replacement Supply: 
Replacement supply has not been identified.  Studies were conducted to determine 
groundwater continuity with Valley Creek and whether City of Woodbury’s proposed wells would 
impact the creek.   

Quantity:  
Studies available online (see additional resources) 

Timing: 
Summer / dry season impacts of greatest concern.  

Primary characteristics of the exchange:  
Studies indicated that proposed wells will not significantly impact Valley Creek.  The City of 
Woodbury is in final stages of approval for appropriations.  Models and studies showed impacts 
to groundwater aquifer down gradient from the wells.  This is a bigger potential problem than 
impacts to Valley Creek.   

A state grant program paid for studies.  Watershed districts also provide funding for these types 
of studies.    

Additional Resources 
Washington County Department of Public Health and Environment: 

http://www.co.washington.mn.us/info_for_residents/environment/groundwater/ 
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Phone Contact Worksheet 
 

Project name: Edwards Aquifer Protection Program 

Date: May 19, 2007 

Phone: (512) 912-5136 

Initial contact name: David Dunn 

Contact agency/affiliation: HDR Austin (formerly with U.S. Geological Survey, 1991-1997;   
Texas A&M University, 1989-1991) 

Referrals from initial contact for follow up:  
Larry Linn, Christy Shaw – HDR 

Gulf Coast Subsidance District - Houston 

Participants:  
City of San Antonio, TX; USFWS 

Supply Replaced: 
The City of San Antonio was dependent on Edwards Aquifer for water supply. 

Replacement Supply: 
No new supply was utilized; the City employed an aggressive conservation program and 
purchased water rights to increase pumping capacity. 

Primary characteristics of the exchange:  
The City of San Antonio was solely dependent on the Edwards Aquifer for water supply.  The 
aquifer supports surface water sources and listed species found in those sources.  USFWS 
issued a federal decree in the early 90s that resulted in pumping restrictions for withdrawals 
from the aquifer.   

San Antonio responded by implementing an aggressive conservation program and purchasing 
water rights to increase their pumping capacity.  All costs were absorbed by rate payers.   

Mr. Dunn was not aware of any examples in Texas of source exchange for the purpose of social 
or environmental benefit.  He stated this was likely due to the lack of groundwater regulation in 
Texas.  The federal regulation of the Edwards Aquifer is an isolated and unusual case in Texas.   

Additional Resources 
n/a 
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Phone Contact Worksheet 
 

Project name: Oregon Water Resources Department – City of Wilsonville 

Date: May 24, 2007 

Phone: 503-986-0887 

Initial contact name: Bill Fujii 

Contact agency/affiliation: Water Mgt / Conservation, Oregon Water Resources Dept. 

Referrals from initial contact for follow up:  
Lorna Stickle, Portland Water Bureau / Regional Water Purveyors Consortium 503-823-7502 

Janet Hillock, Oregon Community and Economic Development Dept. 503-229-5222 

Participants: 
City of Wilsonville; Oregon Community and Economic Development Dept. 

Supply Replaced: 
Wellfield (8 wells) affecting adjacent wells. 

Replacement Supply: 
Willamette River. 

Quantity:    
2 mgd (winter); 6 mgd (summer). 

Primary characteristics of the exchange:   
The City of Wilsonville’s wellfield was found to be affecting adjacent wells with senior water 
rights.  The state and adjacent jurisdictions pressured the City to reduce pumping.  The City 
switched to Willamette River and built new treatment plant.   

The Oregon Community and Economic Development Dept. provided some matching funds.  
This department modified grant rules in the 1990s to allow grants for supply problems (in 
addition to water quality problems).  Mr. Fujii was not aware of any other specific projects where 
these rules had been utilized.   

Additional Resources 
City of Wilsonville water permit (pdf available upon request) 
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Phone Contact Worksheet 
 

Project name: California Dept of Water Resources – Salinas Valley Water Project 

Date: May 25, 2007 

Phone: 916-651-9291 

Initial contact name: John Woodling 

Contact agency/affiliation: Conjunctive Water Management Branch 

Referrals from initial contact for follow up:  
Curtis Weeks, Monterey County Water Resource Agency 

Participants: 
Salinas Valley Water Project (SVWP): Monterey County, local irrigators / landowners 

Supply Replaced: 
Groundwater supply increasingly contaminated by saltwater intrusion. 

Replacement Supply: 
Salinas River, seasonal storage using dam facility, and some recycled water. 

Quantity:    
Avg. 12k afy; max 25k afy; max diversion rate 87 cfs. 

Also provide 1k afy net groundwater outflow to Monterey Bay and minimum 10cfs for fish 
bypass flows. 

Timing: 
April – September (irrigation season) 

Primary characteristics of the exchange:   
A Project Cost Advisory Committee was formed to determine an appropriate cost sharing 
strategy.  The CAC included representatives of five sub areas to be served by the project, 
including agricultural community, development interests, and municipalities.  

A “Zone of Benefit” was established based on geography and hydrology in the region, and was 
then divided into sub areas.  Benefits were defined using two factors: active or passive use of 
land, and water supply and flood protection benefits.  The factors were weighted using land use 
and zoning, and water quality and quantity issues.  A matrix was then created to evaluate the 
benefits to each sub area that would result from the project, and assessments were proposed 
based on the matrix.   

Additional Resources 
SVWP website: 

http://www.mcwra.co.monterey.ca.us/welcome_svwp_n.htm 

Project description and Cost Advisory Committee report (pdf available upon request).   
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Phone Contact Worksheet 
 

Project name: The Nature Conservancy – Deschutes Basin Long Range Water Planning 

Date: May 30, 2007 

Phone: (303) 541-0344 

Initial contact name: Eloise Kendy 

Contact agency/affiliation: Director, Environmental Flows Program, Boulder, CO 

Referrals from initial contact for follow up:  
Dr. Bruce Aylward, Water Bank Director, Deschutes River Conservancy, (541) 382-4077 

City of Helena, MT – Tenmile Creek 

Participants: 
Deschutes Water Alliance (irrigation districts, cities, Tribes, Deschutes River Conservancy, 
Bureau of Reclamation) 

Supply Replaced: 
Deschutes River and tributaries; hydraulically connected groundwater aquifer 

Replacement Supply: 
No new supply developed to date; water right leases and transfers have been used to generate 
mitigation credits.  Reservoir storage is planned to meet future growth in demand.   

Quantity:    
See project description. 

Timing: 
See project description. 

Primary characteristics of the exchange:   
The Deschutes Water Alliance was formed in 2004 to develop a pilot groundwater mitigation 
bank.  Several studies were conducted to identify long-range trends in demand and supply for 
water resources in the Deschutes basin.  The Alliance is now working to meet current and future 
water needs with transfers, leases, reservoir storage, and conservation.   

A model was developed to estimate future demand and associated costs based on three growth 
scenarios.  Costs were allocated to water users based on demand and mitigation credits.   

Additional Resources 
Project description (pdf available upon request). 
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Phone Contact Worksheet 
 

Project name: CALFED Water Supply Reliability Program / Environmental Water Account 

Date: Internet / literature search (no interview conducted) 

Phone: n/a 

Initial contact name: n/a 

Contact agency/affiliation: CALFED Environmental Water Account 

Referrals from initial contact for follow up: n/a 
Participants: 
CALFED (see Annual Report for participants list); water users 

Supply Replaced: 
Streamflow for fish passage – regional scale 

Replacement Supply: 
Purchased water rights / surplus water; transferred water rights/ water storage 

Quantity / timing:    
The EWA has set a goal of acquiring at least 190,000 afy through purchases, and expects to 
obtain another 190,000 afy on average each year through additional pumping at times safe for 
fish. 

Primary characteristics of the exchange:   
The CALFED Bay-Delta Program is the largest and most comprehensive water management 
and ecosystem restoration program in the nation. It brings together 25 state and federal 
agencies to work cooperatively with local communities to resolve often competing demands for 
California’s water. The California Bay-Delta Authority oversees the CALFED Program. 

CALFED’s Environmental Water Account (EWA) provides a mechanism through which state 
and federal agencies purchase and manage water to protect fish in the Delta, and replace water 
deliveries to farms and cities south of the Delta that otherwise could be interrupted by changing 
environmental conditions. 

The California Farm Bureau Federation sued the Bay-Delta Authority, challenging the California 
Environmental Quality Act (CEQA) analysis for the interim Environmental Water Account  The 
lawsuit was settled in 2005.  The interim EWA is being implemented for the years 2004-2007, 
while a longer-term environmental water account is being formulated and studied for the 
remaining period of the CALFED plan.   

To date, the primary sources of funding for the EWA are federal funding and state funding 
provided via the Governor’s budget and two state bond propositions: Propositions 13 and 50.  
Proposition 13, passed in 2000, authorized 1.97B in general obligation bonds to safe drinking,  
water availability, and flood protection projects.  Proposition 50, passed in 2002, authorized 
$3.4B in general obligation bonds to fund a variety of water and coastal protection projects.    

EWA’s ability to obtain long-term water assets and the associated environmental and other 
documentation is subject to funding.  The Bureau of Reclamation, U.S. Fish and Wildlife 
Service, and NMFS have received Congressional authorization to participate in the EWA at 
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least through 2011. However, for these Federal agencies to continue participation in the EWA 
beyond 2011, additional authorization will be required. For the California Departments of Water 
Resources and Fish and Game to continue involvement in the EWA, beyond 2007, CEQA 
requirements must be met. 

 
Additional Resources 
Extensive information about CALFED and the Environmental Water Account is available online.  
Selected reports and resources are provided below: 

 

CALFED 2006 Annual Report (pdf available upon request) 

CALFED Environmental Water Fund fact sheet (pdf available upon request) 

Summary of CALFED / EWA water transfers and acquisitions to date: 

http://www.watertransfers.water.ca.gov/water_trans/water_trans_index.cfm 

Western Water online archive: 

http://www.water-ed.org/wwarchives.asp 

 



 

 

 

 

 

 

 

 

Appendix B 
Published Materials 
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Literature Review Worksheet 
 

Title:  Increasing Streamflow to Sustain Salmon and other Native Fish in the Pacific Northwest 

Author(s):  William K. Jaeger and Raymond Mikesell 

Journal or Publication:  Contemporary Economic Policy Vol. 20, No. 4, October 2002, 366-
380 

Primary Purpose of Study:  To provide a better understanding of the costs and most cost-
effective approaches of increasing stream flows to protect salmon and other native fish. 

Location of Study: Pacific Northwest 

Narrative Description:   
Through the purchase of water rights contracts, improving irrigation efficiency and new 
management practices that consider the needs of aquatic species as well as the water needs of 
farmers. 

Principal Method:   
The primary method for determining the value of increasing streamflow here are existing market 
transactions for water rights and consumption of water for agriculture to calculate the cost the 
water. 

Data Collected:   
The data from this project consists primarily of the cost of market transactions to purchase 
water rights. 

Principal Results:   
The costs for increasing streamflow in the study region should be between $1 and $10 per 
person through mostly decentralized approaches outside of the larger Snake and Columbia 
Rivers. 
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Literature Review Worksheet 
 

Title:  Economic Costs and benefits of Instream Flow Protection for Endangered Species in an 
International Basin 

Author(s):  Ward, Frank A.; Booker, James F. 

Journal or Publication:  Journal of the American Water Resources Association 39(2) 427-440, 
2003 
Primary Purpose of Study:  
This paper estimates economic costs associated with one measure for increasing instream 
flows to meet critical habitat requirements of the endangered Rio Grande silvery minnow. 

Location of Study: New Mexico 

Principal Method:   
Impacts are derived from an integrated regional model of the hydrology, economics, and 
institutions of the upper Rio Grande Basin in Colorado, New Mexico, Texas, and Mexico. 

Principal Results:   
One proposal for providing minimum streamflows to protect the silvery minnow from extinction 
would provide guaranteed year round streamflows of at least 50 cubic feet per second in the 
San Acacia reach of the upper Rio Grande. These added flows can be accomplished through 
reduced surface diversions by New Mexico water users in dry years when flows would 
otherwise be reduced below the critical level required by the minnow. Based on a 44-year 
simulation of future inflows to the basin, some agricultural users suffer damages, but New 
Mexico water users as a whole do not incur damages from a policy that reduces stream 
depletions sufficiently to provide habitat for the minnow. The same policy actually benefits users 
downstream, producing average annual benefits of over $200,000 per year for west Texas 
agriculture, and over $1 million for El Paso municipal and industrial water users, respectively. 
Economic impacts of instream flow deliveries for the minnow are highest in drought years. 
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Literature Review Worksheet 
 

Title:  The Value of Water: Concepts, Estimates, and Applications for Water Managers 

Author(s):  Robert S. Raucher, David Chapman, James Henderson, Marca L. Hagenstad, John 
Rice, James Goldstein, Annette Huber-Lee, William DeOreo, Peter Mayer, Brian Hurd, Ron 
Linsky, Ed Means, and Mary Renwick 

Journal or Publication:  AWWA Research Foundation 2005 

Primary Purpose of Study:  To cover a broad range of concepts on the valuation of water and 
applications of it. 

Narrative Description:   
This study is intended to look at all the different valuations of water and resources tied to the 
value of water to provide a tool to water managers for use in future decision making.  The study 
also attempts to differentiate between the cost, price, and value of water. 

Principal Method:   
The method used within this report to provide the value of water is primarily a review of 
conceptual and empirical literature on the value of water.  It also looks into how water valuation 
methods should be used in the future. 

Data Collected:  A number of previous empirical and case studies done on value of water. 

Principal Results:   
This report presents results from case studies and has suggestions for the future of water 
management (see excerpts below).  In addition to the case studies, the most useful portion in 
building and developing an economic model may be the synthesis of existing literature on water 
values.  Though an evaluation of the literature of water values, the report summarizes the range 
relative value of water applied to different sectors of users including agriculture, residential, 
commercial and industrial, instream, and cultural in the same type of value per volume 
measurements obtained mostly as a willingness to pay value.  Comparatively, instream values 
(recreation) have the lowest minimum and maximum values ranging from $0.03/kgal to 
$2.65/kgal in 2007 dollars while cultural values were not able to be quantified.  The next 
greatest value comes in the agricultural and commercial and industrial sectors with minimums at 
$0.07/kgal and $0.10/kgal respectively.  On the upper end of the range agriculture can get as 
high as $4.99 in more arid areas, commercial and industrial values only increase to about 
$2.47.  Consequently the residential value of water has been found to be highest ranging from 
$4.83/kgal to over $13.79/kgal which is mostly a measurement of the demand for increased 
reliability with the higher values in areas more likely to suffer from shortages. 

Selected Case Studies: 
A summary of one case study included in this report is provided below, on the Tampa Bay 
region in Florida.   
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Literature Review Worksheet 
 

Title:  From Flow to Fish to Dollars: An Integrated Approach to Water Allocation 

Author(s):  Hickey, John T.; Diaz, Gustavo E. 

Journal or Publication:  Journal of the American Water Resources Association 35(5) 1053-
1067, 1999 
Primary Purpose of Study: The case study is presented to highlight the value and application 
of a conceptual integration of economic, salmonid population, physical habitat, and water 
allocation models. 

Location of Study: Cache La Poudre River basin, Colorado 

Principal Method:   
Five alternative regimes, all intended to increase low winter flows, were investigated. 

Principal Results:   
This paper details a case study of economic and natural system responses to alternative water 
management policies in the Cache La Poudre River basin, Colorado, 1980-1994. Habitat 
enhancements created by alternative regimes were translated to population responses and 
economic benefits. Analysis concluded that instream flows cannot compete on the northern 
Colorado water rental market; cooperative agreements offer an economically feasible way to 
enhance instream flows; and establishing an instream flow program on the Cache La Poudre 
River mainstem is a potentially profitable opportunity. The alliance of models is a dynamic 
multidisciplinary tool for use in professional settings and offers valuable insight for decision-
making processes involved in water management. 
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Literature Review Worksheet 
 

Title:  A Game Theory Approach to Deciding Who Will Supply Instream Flow Water 

Author(s):  Supalla, Raymond; Klaus, Bettina; Yeboah, Osei; Bruins, Randall 

Journal or Publication:  Journal of the American Water Resources Association 38(4) 959-966, 
2002 
Location of Study: CO, NE, WY 

Principal Results:   
The resource management problem for the Middle Platte ecosystem is the insufficient water 
available to meet both instream ecological demands and out-of-stream economic needs. This 
problem of multiple interest groups competing for a limited resource is compounded by sharp 
disagreement in the scientific community over endangered species' needs for instream flows. In 
this study, game theory was used to address one dimension of this resource management 
problem. A sequential auction with repeated bidding was used to determine how much instream 
flow water each of three states - Colorado, Nebraska, and Wyoming - will provide and at what 
price. The results suggest that the use of auction mechanisms can improve the prospects for 
reaching a multi-state agreement on who will supply instream flow water, if the auction is 
structured to discourage misrepresentation of costs and if political compensation is allowed. 
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Literature Review Worksheet 
 

Title:  Water Acquisitions (various) 

Journal or Publication:  Water Strategist, September 2006 
Location of Study: Various 

Principal Results:  See below  
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Literature Review Worksheet 
 

Title:  Water Acquisitions (various) 

Journal or Publication:  Water Strategist, March 2006 
Location of Study: Various 

Principal Results:  See below  
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Literature Review Worksheet 
 

Title:  Water Acquisitions (various) 

Journal or Publication:  Water Strategist, February 2006 
Location of Study: Various 

Principal Results:  See below  
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Literature Review Worksheet 
 

Title:  Water Acquisitions (various) 

Journal or Publication:  Water Strategist, January 2006 
Location of Study: Various 

Principal Results:  See below  
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Literature Review Worksheet 
 

Title:  Water Acquisitions (various) 

Journal or Publication:  Water Strategist, October 2005 
Location of Study: Various 

Principal Results:  See below  
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Literature Review Worksheet 
 

Title:  Water Acquisitions (various) 

Journal or Publication:  Water Strategist, April 2005 
Location of Study: Various 

Principal Results:  See below  
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Literature Review Worksheet 
 

Title:  Water Acquisitions (various) 

Journal or Publication:  Water Strategist, March 2005 
Location of Study: Various 

Principal Results:  See below  
 

 
 


