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Terms and Definitions
Baseflow – Streamflow contributed solely from shallow groundwater in the absence of
significant precipitation, runoff events, or supplemental release from storage above the natural
flow.
Discharge – The rate of streamflow or the volume of water flowing past a specific location
within a specified time interval, often expressed as cubic feet per second.
Diversion – A withdrawal from a body of water by means of a ditch, damn, pump or other
engineered structure.
Limiting Factors – A condition that impacts the health and productivity of habitats and species.
Natural Flow – The flow regime of a stream as it would occur under completely unregulated
conditions; that is, not subjected to regulation by reservoirs, diversions, or other human works.
Natural Hydrograph – A graph showing the variation in discharge that would exist in the
absence of any human alteration, over a specific time period.
Period of Ecological Significance – The period of ecological significance is unique for each
stream reach where a transaction is completed and refers to the time frame during which
streamflow is a limiting factor for the targeted fish population(s). This period is determined from
expert knowledge of stream conditions and habitat needs for the targeted fish population(s) and
will be documented in the transaction check-list and supporting documents submitted to NFWF.
Point of Diversion (POD) – The POD is a location where surface flows are diverted from a
stream for off-stream uses. The POD defines the upstream boundary of the Protected Stream
Reach in which flow is enhanced through a water transaction.
Protected Stream Reach – The legal and technical definitions of a protected stream reach vary
significantly by state. For the purposes of this document, protected stream reach refers to a
defined stream reach from POD to a downstream point of diversion or confluence in which
instream flows are augmented and secured through one or more flow transactions.
Qualified Local Entity (QLE) – QLEs are local and state program partners who work with
irrigation districts, landowners, producers, and other organizations on projects to enhance
streamflows. QLEs are eligible to submit proposals to the Columbia Basin Water Transactions
Program (CBWTP) for transaction funding.
Streamflow Discharge – The quantity of water that passes a given point in a measured unit of
time, such as cubic meters per second or cubic feet per second.
Tier 1 - Contractual Compliance – Requirements for Tier 1 ensure that the legal terms of each
transaction are met. All transactions are included within Tier 1 and must fulfill annual reporting
requirements as defined by the transaction type (e.g., lease, purchase, split-season). Where flow
monitoring is mandated by deal structure, the transaction will automatically qualify for Tier 2a –
Flow Compliance.
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Tier 2 - Flow Compliance – This tier accounts for the flow instream from the point of diversion
and/or throughout the entire reach.
Tier 2a – Point of Diversion (POD) – Transactions must account for the flow added to the
protected stream reach at the POD.
Tier 2b – Reach – Transactions must account for the flow added to the protected stream
reach from the POD along the specified length of the protected reach before, during, and
after the period of ecological significance, as defined by the objective of the transaction in
addressing the key limiting factor of flow for identified and targeted species.
Tier 3 - Limiting Factors – Transactions that fall within this tier must track changes in flowrelated limiting factors by accounting for aquatic habitat metrics along a specified section of the
protected reach during the period of ecological significance. This period is defined by the
objective of the transaction in addressing key limiting factors that are unique to the location and
purpose of the transaction. A monitoring and accounting strategy will be required for each
transaction placed within this tier.
Tier 4 - Aquatic Habitat – This tier integrates transaction and flow-specific monitoring data
gathered in Tiers 1, 2a, 2b, and 3 with broader monitoring efforts in priority regions1 throughout
the Columbia Basin. Monitoring efforts in this tier will be structured in specific basins where
CBWTP transaction(s), Columbia Habitat Monitoring Program (CHaMP) sites, and other local
monitoring efforts overlap to evaluate changes in flow-related habitat characteristics that are
examined within the context of broader-scale biological conditions and, where possible, fish
population dynamics. The findings of this tier will also be adaptively applied to inform and finetune the overall CBWTP Accounting Framework.
Water Transaction – A water transaction acquires water for instream flows through a willing
seller-buyer agreement (or set of related agreements). The agreement details a change in a water
use and/or water right leading to legal or de facto protection of additional water in a waterway or
water body.2 For a full list of water transaction tools and methods see Appendix A.

1

Current regions include the Methow Valley in Washington, the Lemhi Basin in Idaho, and the John Day Basin in
Oregon.
2
Definition adapted from: Steven Malloch, Liquid Assets: Protecting and Restoring the West’s Rivers and Wetlands
through Environmental Water Transactions (Arlington, VA: Trout Unlimited, 2005).
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Organizational and Program Acronyms
Bonneville Environmental Foundation3 (BEF) – BEF is an environmental nonprofit
established in 1998. BEF is organized around three integrated focus areas: 1) renewable energy,
2) watersheds, and 3) climate business. BEF is primarily involved with flow work through their
Model Watershed Program and Water Restoration Certificates, which allows for entities to
compensate for their water use and consumption by returning flows to the environment.
Bonneville Power Administration4 (BPA) – BPA is a public service organization with a
mission to create and deliver the best value for customers and constituents to assure the Pacific
Northwest:
 an adequate, efficient, economical, and reliable power supply;
 a transmission system that is adequate to the task of integrating and transmitting power from
federal and non-federal generating units, providing service to BPA's customers, providing
interregional interconnections, and maintaining electrical reliability and stability; and
 mitigation of the Federal Columbia River Power System's impacts on fish and wildlife.
In addition, “BPA funds and manages one of the largest fish and wildlife protection programs in
the nation, and invests hundreds of millions of dollars a year to make dams safer for fish, restore
damaged habitat, protect threatened lands, and more. The fish and wildlife program is guided by
on-the-ground partnerships with conservation agencies, states and Tribes, and is responsive to
regional and federal environmental protecting regulations.”5
Columbia Habitat Monitoring Program6 (CHaMP) – CHaMP is designed as a Columbia
River basin-wide habitat status and trends monitoring program built around a single protocol
with a programmatic approach to data collection and management. The goal of CHaMP is to
generate and implement a standard set of fish habitat monitoring (status and trend) methods in up
to 26 watersheds across the Columbia River basin.
Federal Columbia River Power System (FCRPS) Biological Opinion (BiOp) – The BiOp for
the FCRPS was enacted under the Endangered Species Act (ESA) mandate that states that a
federal entity, in this case BPA, must consult the opinion of the Fish and Wildlife Service (FWS)
or National Oceanic and Atmospheric Administration (NOAA) if they have the potential to
impact an ESA-listed species. In response, the FWS or NOAA issued a BiOp to ensure that the
potential threatening action does not impede species recovery and survival.7 In the 2008 FCRPS
BiOp, restoring flow to tributaries is explicitly referenced under the Reasonable and Prudent
Alternative (RPA) 35 – Tributary Habitat Implementation 2010–2018.. This RPA addresses
habitat by protecting and improving tributaries, stating:
The Action Agencies will identify additional habitat projects for implementation
based on the population specific overall habitat quality improvement... Projects will
3

More information available at: www.b-e-f.org
Modified from BPA’s mission statement on the website: www.bpa.gov.
5
BPA Fact Sheet, January 2010. Available at: http://www.bpa.gov/corporate/pubs/fact_sheets/10fs/BPA-invests-infish-and-wildlife.pdf
6
Modified from the CHaMP website: www.champmonitoring.org.
7
Reference the Federal Caucus Salmon Recovery website for additional information on the BiOps:
www.salmonrecovery.gov/BiologicalOpinions.aspx
4
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identify location, treatment of limiting factor, targeted population or populations,
appropriate reporting metrics, and estimated biological benefits based on achieving
those metrics. Pertinent new information on climate change and potential effects of
that information on limiting factors will be considered. 8
Integrated Status and Effectiveness Monitoring Program (ISEMP) – ISEMP is a monitoring
program implemented by NOAA that applies new and innovative monitoring techniques,
designs, and management in the Pacific Northwest.
Intensively Monitored Watershed9 (IMW) – An IMW is a coordinated large-scale monitored
effort to capture the effects of restoration activities on a watershed level and is implemented by
ISEMP. There are four watersheds currently being monitored: Bridge Creek in the John Day
basin, the Lemhi and Salmon Rivers in the Salmon River basin, and the Entiat River in
Washington.
Modeled Watershed Program – The Modeled Watershed Program is a long-term communitybased restoration and monitoring program supported by the Bonneville Environmental
Foundation (BEF) based on adaptive management techniques.
National Fish and Wildlife Foundation10 (NFWF) – NFWF sustains, restores, and enhances
the nation’s fish, wildlife, plants, and habitats. Through leadership conservation investment with
public and private partners, the Foundation is dedicated to achieving maximum conservation
impact by developing and applying best practices and innovative methods for measurable
outcomes.
Northwest Power and Conservation Council11 (NWPCC) – The NWPCC was authorized in
the Northwest Power Act of 1980 and approved by the legislature of all four Columbia Basin
states (Idaho, Montana, Oregon, and Washington). The council develops and maintains a
regional power plan and a fish and wildlife program to balance the Northwest's environment and
energy needs. The NWPCC’s three tasks include:
 developing a 20-year electric power plan that will guarantee adequate and reliable energy at
the lowest economic and environmental cost to the Northwest,
 developing a program to protect and rebuild fish and wildlife populations affected by
hydropower development in the Columbia River Basin, and
 educating and involving the public in the NWPCC’s decision-making processes.
The plans, policies, and programs the NWPCC develops and approves are implemented by many
agencies including the Bonneville Power Administration, the U.S. Army Corps of Engineers, the
Bureau of Reclamation, and the Federal Energy Regulatory Commission.12

8

The full RPA is available at:
http://www.cbfish.org/Reports/ReportViewer.aspx?RptName=2008FCRPSBiOpDetail&rs:Format=PDF&piBiologic
alOpinionActionNumber=35
9
Additional information available at:
www.nwfsc.noaa.gov/research/divisions/cbd/mathbio/isemp/projects_watersheds.cfm
10
Additional information on NFWF is available at: www.nfwf.org.
11
Modified from the NWPCC’s mission statement on its website: www.nwcouncil.org.
12
http://www.nwcouncil.org/about/background.htm. The NWPCC’s Briefing Book, which captures the background
and current direction of the council, is available at: http://www.nwcouncil.org/library/2010/2010-13.pdf
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List of Acronyms and Abbreviations
BiOP – Biological Opinion
BEF – Bonneville Environmental Foundation
BPA – Bonneville Power Administration
CBWTP – Columbia Basin Water Transactions Program
CHaMP – Columbia Habitat Monitoring Program
EE – Ecosystem Economics
ESA – Endangered Species Act
ESU – Evolutionarily Significant Unit
FCRPS – Federal Columbia River Power System
FWS – U.S. Fish and Wildlife Service
IDFG – Idaho Department of Fish and Game
IMW – Intensely Monitored Watershed
ISEMP - Integrated Status and Effectiveness Monitoring Program
ISRP – Independent Scientific Review Panel
IWRB – Idaho Water Resources Board
NFWF – National Fish and Wildlife Foundation
NOAA – National Oceanic and Atmospheric Administration
NWPCC – Northwest Power and Conservation Council
OWRD – Oregon Department of Water Resources
PHABSIM – Physical Habitat Simulation System
PNAMP – Pacific Northwest Aquatic Monitoring Partnership
POD – Point of Diversion
QLE – Qualified Local Entity
RPA 35 – Reasonable and Prudent Alternative 35
TFT – The Freshwater Trust
USFS – United States Forest Service
USGS – United States Geological Survey
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Executive Summary
This report outlines the proposed Columbia Basin Water Transactions Program (CBWTP)
Accounting Framework, which was developed in response to four programmatic requirements:
i. External Evaluation of CBWTP by Hardner and Gullison Associates (2007)
ii. Northwest Power and Conservation Council’s Independent Scientific Review Panel
Funding Qualification (2010)
iii. Federal Columbia River Power System Biological Opinion (2008 & 2010)
iv. Columbia River Basin Fish and Wildlife Program (2009)
In response to these requirements, the overarching goal of the framework is to create and
implement an accounting methodology that uses well-defined measures of progress to track the
effectiveness of flow restoration as a tool to improve aquatic habitat conditions for targeted fish
populations.
To support this goal, the framework follows a discrete logic path that tracks the four sequential
steps of a flow transaction. These steps comprise four nested tiers of monitoring investments that
are described in detail in Sections 3–8 of this report. Monitoring requirements within each
subsequent tier increase in both complexity and effort, providing a progressively greater amount
of data and information on the outcomes of instream flow transactions. The tiers are integrated
and sequenced to allow for inferences among each level and to produce a complete suite of
metrics that can capture outcomes without monitoring each transaction.
All active transactions completed within the CBWTP will be subject to the new monitoring
requirements outlined under this framework. Each transaction, per active fiscal year, will be
placed within one of the three monitoring tiers by the relevant qualified local entities (QLEs),
using a defined set of criteria based on the level of investment, the scale of focus, and stream
dynamics.13 All transactions completed with the CBWTP will be required to fulfill annual
reporting requirements for Tier 1, with progressively fewer transactions placed in subsequent
tiers. Once a transaction is placed within a tier, it will be subject to the monitoring requirements
for the assigned tier, as well as any preceding tiers.
Tier 1 - Contractual Compliance – Requirements for Tier 1 ensure that the legal terms of each
transaction are met. All transactions are included within Tier 1 and must fulfill annual reporting
requirements as defined by the transaction type (e.g., lease, purchase, split-season). Where flow
monitoring is mandated by deal structure, the transaction will automatically qualify for Tier 2a –
Flow Compliance.
Tier 2 - Flow Compliance – This tier accounts for the flow instream from the point of diversion
and/or throughout the entire reach.
Tier 2a – Point of Diversion (POD) – Transactions must account for the flow added to the
protected stream reach at the POD.
Tier 2b – Reach – Transactions must account for the flow added to the protected stream
reach from the POD along the specified length of the protected reach before, during, and

13

See Section 2.6 for further clarification on criteria definitions and requirements.
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after the period of ecological significance, as defined by the objective of the transaction in
addressing the key limiting factor of flow for identified and targeted species.
Tier 3 - Limiting Factors – Transactions that fall within this tier must track changes in flowrelated limiting factors by accounting for aquatic habitat metrics along a specified section of the
protected reach during the period of ecological significance. This period is defined by the
objective of the transaction in addressing key limiting factors that are unique to the location and
purpose of the transaction. A monitoring and accounting strategy will be required for each
transaction placed within this tier.
Tier 4 - Aquatic Habitat – This tier integrates transaction and flow-specific monitoring data
gathered in Tiers 1, 2a, 2b, and 3 with broader monitoring efforts in priority regions14 throughout
the Columbia Basin. Monitoring efforts in this tier will be structured in specific basins where
CBWTP transaction(s), Columbia Habitat Monitoring Program (CHaMP) sites, and other local
monitoring efforts overlap to evaluate changes in flow-related habitat characteristics that are
examined within the context of broader-scale biological conditions and, where possible, fish
population dynamics. The findings of this tier will also be adaptively applied to inform and finetune the overall CBWTP Accounting Framework.
Monitoring requirements under this framework will take effect beginning in 2013, and all active
transactions will be required to follow the guidelines and timelines set forth within this
framework. Importantly, while the QLEs themselves may rely on partner organizations/agencies
to gather some or all of the monitoring data, each QLE will be responsible for compiling the data
and submitting synthesized reporting forms to the CBWTP at the close of each monitoring
season. The data will then be compiled, analyzed, communicated, and archived in compliance
with BPA reporting requirements and will be used to provide necessary guidance for the next
monitoring season.
This framework is designed to meet the programmatic requirements of the CBWTP, as well as to
contribute and build upon the broad network of monitoring and evaluation efforts in the
Columbia Basin. While the CBWTP is supported by BPA and NFWF, this framework is made
possible through additional support from the Bonneville Environmental Foundation and
collaboration with local partners, state agencies, and basin-specific monitoring efforts.

14

Current regions include the Methow Valley in Washington, the Lemhi Basin in Idaho, and the John Day Basin in
Oregon.
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1. Introduction
1.1 CBWTP Program Background
The Columbia Basin Water Transactions Program (CBWTP) was developed in 2002 to address a
chronic regional challenge of diminished streamflows in tributaries of the Columbia River that
are critical to the survival, resilience, and persistence of anadromous and resident fish species.
The CBWTP is managed by the National Fish and Wildlife Foundation (NFWF) in partnership
with the Bonneville Power Administration (BPA) and the Northwest Power and Conservation
Council (NWPCC).
As a result of legal water withdrawals during the peak growing season, stretches of many streams
and rivers in the Columbia Basin run low—and sometimes dry—in summer and early fall, with
significant consequences for imperiled salmonid species. Subbasin and other habitat assessment
plans15 throughout the Columbia Basin cite inadequate streamflows as a key factor limiting the
productivity of both anadromous and resident fish species. Often, the inadequate streamflows are
the result of competing out-of-stream water uses, primarily crop irrigation. Voluntary marketbased water transactions provide an effective and fair response to balance the competing out-ofstream uses of water with the need to address this critical limiting factor.
The CBWTP works through qualified local entities (QLEs)16 to acquire water rights to enhance
instream flow for the benefit of threatened and endangered anadromous and resident fish species.
Using temporary and permanent acquisitions of water rights and other incentive-based
approaches, the CBWTP supports program partners in Oregon, Washington, Idaho, and Montana
to assist landowners who wish to voluntarily restore flows to key fish habitat (Figure 1.1). QLEs
secure interests in water rights through a variety of mechanisms including:
 water efficiency mechanisms on agricultural lands (e.g., crop conversion to lower water use
crops or improvements in the method of irrigation that results in water savings);
15

In 2005, the NWPCC led a BPA-funded effort to develop subbasin plans for 58 tributary watersheds or mainstem
segments of the Columbia River. The plans were developed in collaboration with state and federal fish and wildlife
agencies, Indian tribes, local planning groups, fish recovery boards, and Canadian entities (where plans included
transboundary rivers). Subbasin plans identified priority restoration and protection strategies for habitat and fish and
wildlife populations in the U.S. portion of the Columbia River system and included identification of critical limiting
factors to populations of listed anadromous fish species. The subbasin plans also integrated strategies and actions
funded and pursued under the Endangered Species Act and Clean Water Act. The plans guided the future
implementation of the NWPCC’s Columbia River Basin Fish and Wildlife Program, which directs more than $200
million per year of BPA electricity revenues to protect, mitigate, and enhance fish and wildlife affected by
hydropower dams. Subbasin plans supply this guidance by providing the context in which proposed projects are
reviewed for funding through the NWPCC’s program. More information on subbasin planning is available at:
http://www.nwcouncil.org/fw/subbasinplanning/admin/overview.htm
16
QLEs are local and state program partners who work with irrigation districts, landowners, producers, and other
organizations on projects to enhance streamflows. QLEs are eligible to submit proposals to the CBWTP for
transaction funding. QLEs include the following four state water agencies, six nonprofit organizations, and one
watershed-based local entity: Clark Fork Coalition, Deschutes River Conservancy, The Freshwater Trust, Idaho
Water Resources Board, Montana Department of Natural Resources and Conservation-Water Resources Division,
Oregon Department of Water Resources, Trout Unlimited: Montana Water Project, Trout Unlimited: Washington
Water Project, Walla Walla Watershed Management Partnership, Washington Department of Ecology, and the
Washington Water Trust.
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 water transactions including source switches, minimum flow agreements, and transfer of
rights;
 conversion of agricultural lands to alternative land uses; and
 acquisition of land or interests in land for riparian restoration.

Figure 1.1 CBWTP primary geographies of focus.
QLEs work on the ground in local communities to identify, develop, negotiate, and implement
water transactions17 that restore flow to streams.18 They then submit the proposals to the CBWTP
for funding consideration and evaluation. Using criteria approved by the NWPCC’s Independent
Scientific Review Panel (ISRP), the CBWTP reviews and ranks each transaction proposal to
ensure it provides benefits to streamflows (criteria are included in Appendix A). The CBWTP
makes funding recommendations to BPA and, before funding transactions, obtains BPA approval
and fund disbursement. This process also ensures effective implementation of funded projects
and compliance with the National Environmental Policy Act through agreements with the local
entities participating in the program. In addition to processing and funding transactions, the
CBWTP provides transactional and capacity-building support to the QLEs’ water transaction

17

A water transaction acquires water for instream flows through a willing seller-buyer agreement (or set of related
agreements). The agreement details a change in a water use and/or water right leading to legal or de facto protection
of additional water in a waterway or water body. (Definition adapted from: Steven Malloch, Liquid Assets:
Protecting and Restoring the West’s Rivers and Wetlands through Environmental Water Transactions (Arlington,
VA: Trout Unlimited, 2005).
18
Summary of transaction types and deal terms are outlined in Appendix A.
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efforts. This programmatic investment includes direct financial support to cover the costs of
bringing a transaction to fruition, as well as capacity-building resources.19
In recent years, the program has expanded its partnerships to include BPA Accord parties20, such
as the Confederated Tribes of the Colville Reservation, the Confederated Tribes of the Umatilla
Indian Reservation, the Yakama Nation, and the State of Idaho, to ensure that water transactions
financed with Accord funds have the same level of review as other CBWTP-funded water
transactions. The CBWTP and the QLEs provide outreach and support to Accord parties in
developing successful water transactions. Increasingly, QLEs also provide support and review to
project partners working with other BPA-funded conservation projects to ensure that these
projects will secure and protect the saved water for the benefit of streamflows.
Since 2002, the QLEs—in cooperation with NFWF, BPA, and additional program partners and
cost share sources—have completed more than 324 water rights transactions that have restored
more than 6.24 million acre-feet of flow to key tributary streams in the Columbia Basin (Figure
1.2). These transactions have used a number of innovative methods, including short-term, longterm, and split-season leases; source switches; diversion reduction agreements; and permanent
purchases.
1.2 CBWTP Reporting History
This Accounting Framework stems from lessons learned over the CBWTP’s ten years of
developing and monitoring transactions. During the initial years of the program, the overriding
goal was to develop the innovative and practical water transaction tools that secured water
instream. As the transaction tools developed, the criteria for funding each of the transactions
grew to include compliance monitoring of the transactions. Whenever possible, this monitoring
extended to flow and habitat, though monitoring activities were not a required component of the
transaction itself.
The first formal compliance monitoring reporting format was a survey developed and
implemented in FY 2009. QLEs were responsible for completing the survey for each transaction
that had flow instream during that fiscal year and that was implemented through the CBWTP. A
third-party consultant, Ecosystem Economics (EE), compiled and synthesized the survey data. In
addition to the compliance monitoring surveys, QLEs also submitted a monitoring report at the
close of each fiscal year. These reports included any monitoring data and metrics that the QLEs
collected (or that partners collected and shared with them), as well as other information that
could help demonstrate the effectiveness of water transactions. Monitoring activities and data
varied among the QLEs, depending upon organizational capacity, organizational mission, and
local and state agency requirements. The monitoring, if conducted by the QLE, often included
specific sites in priority areas through a combination of fixed telemetry gages and field
19

Capacity building includes providing training and workshops to QLE project management staff in all aspects of
water transactions such as the following: prioritizing work areas, developing partnerships, providing transactional
support on how to value and evaluate water rights, developing monitoring protocols, etc.
20
The Columbia Basin Fish Accords are agreements among five Northwest tribes, Oregon, Washington, and Idaho
for activities designed to supplement the FCSRP BiOp and the Northwest Power and Conservation Council’s Fish
and Wildlife Program. The Accords were implemented in 2008 and extend through 2018.
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measurements. In other areas, QLEs partnered with federal, tribal, state, or local groups to
conduct baseline monitoring for streamflow and biological changes.

Acre Feet Instream From Fiscal Year 2003 2012 Funded Transactions
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Figure 1.2 Restored flows to key tributary streams in the Columbia Basin.21
1.3 CBWTP Monitoring Imperatives
There are four main factors that provide both the motivation and the ISRP criteria22 for the
development and implementation of this Accounting Framework:
i. External Evaluation of CBWTP by Hardner and Gullison Associates (2007)
ii. Northwest Power and Conservation Council Funding Qualification’s Independent
Scientific Review Panel (2010)
iii. Federal Columbia River Power System Biological Opinion (2008 & 2010)
iv. Columbia River Basin Fish and Wildlife Program (2009)
1.3.1 Hardner and Gullison External Evaluation (2007)
The CBWTP began developing a monitoring framework upon the completion of the 2007 thirdparty program evaluation.23 The final evaluation report commended the CBWTP for developing
21

Acre-feet metrics are queried from the transactions proposals, which are derived from QLE’s estimated maximum
volume of water transacted. The water in the out years of 2013, 2020, 2030, and In Perpetuity reflect longer-term
transactions that secure flow instream each year throughout the term of the transaction.
22
http://www.cbwtp.org/partners/Criteria_02_12_04.htm
23
Hardner & Gullison Associates, Independent External Evaluation of The Columbia Basin Water Transactions
Program, 2003–2006 (Amherst, NH: author, 2007). Available at:
http://cbwtp.org/jsp/cbwtp/library/documents/CBWTP%20Eval%20Report%2010-7%20FINAL.pdf
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a monitoring effort focused on transaction compliance and flow accounting, but recommended
that the CBWTP also work to develop guidelines or standards for habitat monitoring:
Recommendation #3 – Develop Guidelines or Standards for Habitat Monitoring:
As CBWTP becomes more integrated with other efforts to restore fish habitat, it
will also need to become better integrated with efforts to monitor the performance
of habitat restoration. CBWPT should request from the Northwest Power and
Conservation Council and BPA either guidelines for monitoring, or direct
assistance in monitoring, to ensure that the information generated is consistent
across restoration programs in the Columbia River Basin.24
This recommendation provided the initial impetus to construct a formal monitoring protocol
for the program and, through influence from some of the other monitoring imperatives,
evolved into the first version of the compliance monitoring reporting document. Implemented
during the FY 2009 monitoring season, this document was developed to provide basic
assurance that the terms of the transactions were met. That report was an effective first step
towards identifying and developing more standardized and rigorous monitoring requirements.
1.3.2 NWPCC Funding Qualification (2010)
Under the FY 2012–2014 funding solicitation submitted to BPA and NWPCC, the CBWTP was
reviewed under the Research Monitoring and Evaluation solicitation group. The review was
conducted with a greater level of scrutiny of monitoring activities than in previous years. Two
qualifications accompanied the NWPCC recommendation for funding, the first of which
highlighted a need for a more rigorous monitoring program within the CBWTP:
Qualification 1: The Water Transaction Program should complete the
development of compliance, implementation, and effectiveness monitoring
protocols as soon as possible. Given the lead entity is the National Fish and
Wildlife Foundation, the proponents should be able to develop their monitoring
program fairly quickly.
The CBWTP was given until the spring of FY 2012 to provide a response to the above
qualification. The Accounting Framework outlined in this report serves as the program’s
response and contains the structure, activities, and reporting documents that are required
to address the qualification.
1.3.3 Federal Columbia River Power System 2008 and 2010 Biological Opinion
The 2008 and 2010 Biological Opinions (BiOp)25 issued by NOAA Fisheries to the U.S. Army
Corps of Engineers, BPA, and the U.S. Bureau of Reclamation under Section 7 of the
Endangered Species Act (ESA) require that the Federal Columbia River Power System (FCRPS)
be operated in a manner that “is not likely to jeopardize the continued existence” of any species
listed under the ESA. On August 2, 2011, Judge Redden with the U.S. District Court in Portland,
24

Hardner and Gullison offered a total of six recommendations for continued improvement and programmatic
growth. These recommendations can be found within the above referenced report, pages 40–44.
25
http://www.salmonrecovery.gov/Files/BiologicalOpinions/2011/Opinion%20and%20Order%20on%202010%20F
CRPS%20BiOp.pdf
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Oregon, ruled that the current BiOp will remain in place through the end of 2013 and that NOAA
must produce a new or supplemental BiOp that “relies only on identified mitigation measures
that are reasonably certain to occur” no later than January 1, 2014.26 Development of new
mitigation measures will likely rely upon those tools that have been proven effective in meeting
BiOp goals and criteria. The implementation of this Accounting Framework is essential to
producing monitoring data to demonstrate the effectiveness of flow transactions as a restoration
tool.
1.3.4 Columbia River Basin Fish and Wildlife Program (2009)
To complement the BiOp, NWPCC enacted the 2009 Columbia River Basin Fish and Wildlife
Program, which references, in Section D.2.a, land and water acquisitions as an appropriate
method to mitigate for fish and wildlife impacts.27 The document explicitly notes the following:
Bonneville established a water transactions program in response to the 2000
Columbia River Basin Fish and Wildlife Program and the 2000 FCRPS
Biological Opinion. Bonneville shall fund the continuation of the water
transaction program to pursue water right acquisitions in subbasins where water
quantity has been identified in a subbasin plan as a limiting factor. The water
transaction program will continue to use both temporary and permanent
transaction for instream flow restoration.
Both the RPA 35 and NWPCC’s Fish and Wildlife Program provide support to the CBWTP to
implement water acquisitions in support of habitat restoration goals. Data gathered under this
Accounting Framework will help the CBWTP provide consistent information to BPA on the
outputs of these investments.
1.3.5 Columbia Basin Integration
This framework is designed to meet the programmatic requirements of the CBWTP and to
contribute and build upon the broad network of monitoring and evaluation efforts in the
Columbia Basin. While the CBWTP is supported by BPA and NFWF, this framework is made
possible through additional support from BEF and collaboration with local monitoring entities.
1.4 Broader NFWF Context
The CBWTP is part of NFWF’s Western Water Program. The foundation of the Western Water
Program includes two water transaction programs: the CBWTP and the Walker Lake Basin
Restoration Program. NFWF is also actively exploring the feasibility of establishing other water
transactions programs throughout the West. Through implementation of established and
emerging water transaction programs, NFWF hopes to assist communities in balancing
agricultural, community, and ecological needs for water through economic incentives and other
support; improve governance of and policy for flow restoration initiatives; develop and manage
funding sources; build capacity of flow restoration practitioners; and serve as a neutral convener
of flow restoration professionals.
26

The full text of Judge Redden’s decision is available at:
http://www.salmonrecovery.gov/Files/2011.MSJ%20Opinion%20and%20Order.FCRPS.PDF
27
This text can be found in Section VII.I Implementation Provisions, D. Project Funding Priorities, 2. Land Water
Acquisition Funds and accessed at: http://www.nwcouncil.org/library/2009/2009-09/Default.asp

16

Working Draft for Review

May 2013

To complement these efforts, NFWF received a three-year Conservation Innovation Grant from
the U.S. Department of Agriculture’s Natural Resources Conservation Service in 2010 to
develop a marketable Aquatic Habitat and Water Quality Credit, as well as a tool to quantify the
added benefit in these respective areas, from voluntary flow restoration activities. NFWF and
others believe that the creation of a tool to convert restored flow into marketable Aquatic Habitat
Credits and Water Quality Credits will facilitate water transactions in emerging ecosystem
markets and produce potential new revenue sources for agricultural producers.
NFWF is working to develop the metrics and protocols for converting a certified “bucket” of
restored flow into Aquatic Habitat and Water Quality Credits. This effort is currently being
implemented in collaboration with The Freshwater Trust (TFT), the Willamette Partnership,
agricultural producers, technical experts, representative organizations, resource agencies, and
non-governmental partners in the Klamath Basin of northern California and southern Oregon.
Flow and habitat monitoring protocols developed under the grant will be integrated within this
CBWTP Accounting Framework to ensure broad integration among NFWF’s Western Water
Programs.
1.5 NFWF – Bonneville Environmental Foundation Partnership
NFWF and BEF developed a partnership in 2011 to apply NFWF’s Accounting Framework in
several basins key for both organizations. A joint CBWTP-BEF long-term goal is to use this
effort as an example to demonstrate the ecological effectiveness of water transactions throughout
the Columbia Basin. The CBWTP will use this opportunity to integrate the Accounting
Framework with broader basin-wide initiatives and produce monitoring data that may be relevant
to other restoration and monitoring programs such as CHaMP and the Pacific Northwest Aquatic
Monitoring Partnership’s (PNAMP) Intensively Monitored Watersheds Project. BEF will
applymonitoring data and results to their Model Watershed Programs and provide an ecological
foundation for their Water Restoration Certificates.
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2. Accounting Framework
2.1 Theoretical Foundation
There is a growing worldwide recognition that restoration and conservation of functioning
freshwater systems is essential to human livelihoods and quality of life. Quantifying and securing
environmental flows28 in support of freshwater biodiversity is an evolving field of study and
practice, and includes more than 200 methodologies29 ranging from widely implemented
physical habitat models30 to more recently developed “presumptive flow standards” based on
natural or historic flow variability.31 Parallel to the evolving field of flow quantification, there is
a growing body of scientific literature exploring the general relationship between flow alteration
and ecological responses.32 Despite this proliferation of flow methodologies and research, critical
knowledge gaps remain around the relationships among flow restoration, ecological responses,
and biological communities.33 More specifically, documenting direct relationships between flow
alteration and targeted biota is challenging, with recent research suggesting that community and
process-based physical and biological indicators do not respond to changes in the flow regime in
predictable ways.34
These knowledge gaps persist in the Columbia Basin and drive current investments in
restoration, research, and monitoring efforts for anadromous fish, which are affected by multiple
aquatic, terrestrial, and oceanic variables throughout their life cycles. In 2008, NOAA Fisheries
released a Biological Opinion (BiOp)35 that identified mitigation requirements for the recovery
of endangered chinook salmon and steelhead. To fulfill the BiOp mandates, BPA, NOAA, and
several other regional agencies are implementing restoration and monitoring projects across the
Columbia Basin. Because restoration activities are applied at a wide range of spatial scales,
tracking the ecological responses to restoration actions in terms that are meaningful at both the
site scale and to basin-wide fish recovery is a well-documented challenge.36

28

Environmental flows are described as “the quantity, timing, and quality of water flows required to sustain
freshwater and estuarine ecosystems and the human livelihoods and well-being that depend upon these ecosystems”
(Brisbane Declaration, 2007, Appendix 1).
29
R.E. Tharme, “A Global Perspective on Environmental Flow Assessment: Emerging Trends in the Development
and Application of Environmental Flow Methodologies for Rivers,” River Research and Applications 19
(2003):397–441.
30
G.E. Petts, “Instream Flow Science for Sustainable River Management,” Journal of the American Water
Resources Association 45 (2009):1–16.
31
B.D. Richter et al., “A Presumptive Standard for Environmental Flow Protection,” Research And Applications,
online advanced version (2011). doi: 10.1002/rra.1511.
32
I.C. Overton et al. (eds). (2009). Ecological Outcomes of Flow Regimes in the Murray-Darling Basin (Canberra,
Australia: CSIRO, 2009).
33
A.H. Arthington et al., “Preserving the biodiversity and ecological services of rivers: new challenges and research
opportunities,” Freshwater Biology 55 (2010):1-16.
34
N.L. Poff and J.K.H Zimmerman, “Ecological responses to altered flow regimes: a literature review to inform the
science and management of environmental flows,” Freshwater Biology 55 (2010):194-205.
35
The BiOp and any supplemental information can be accessed at: https://pcts.nmfs.noaa.gov/pls/pctspub/sxn7.pcts_upload.download?p_file=F25013/201002096_FCRPS%20Supplemental_2010_05-20.pdf
36
K. Barnas and S.L. Katz, “The Challenge of Tracking Habitat Restoration at Various Spatial Scales,” Fisheries
35, no. 5 (2010): 232.

18

Working Draft for Review

May 2013

In acknowledgement of this challenge to quantify the ecological benefits of flow restoration, the
CBWTP Accounting Framework has identified an overarching need to document the
effectiveness of flow transactions as a restoration tool to improve flow-related limiting factors
and aquatic habitat conditions that support fish populations in multiple life stages.
2.2 Logic Path
The design of the Accounting Framework is constructed upon two specific logic paths that
provide both the foundation for the components of the framework and the sequence and
organization of the monitoring requirements within it.
The foundational logic path is premised upon a general process to assess the quality of
monitoring programs at the project or reach scale that was developed for the PNAMP Project
Effectiveness Monitoring Workgroup.37 This process articulated a clear Effectiveness
Monitoring Logic Path that sets forth specific steps for evaluating Columbia Basin monitoring
programs. The PNAMP logic path is used as a guide for the development of this framework and
a longer-term tool for evaluating the viability, durability, and success of the framework itself.
The remainder of Section 2 describes the Accounting Framework through the lens of each of the
logic path steps (Figure 2.1).
With a focus specifically on water transactions, the Accounting Framework is designed around a
discrete logic path that tracks four anticipated outcomes of a flow transaction. These steps
comprise the four nested tiers of monitoring investments:
Project Compliance: Ensure compliance with the terms of the transaction.
Flow Compliance and Accounting: Account for the flow added to the protected stream reach
at the POD before, during, and after the time period of the water transaction.
Limiting Factors: Account for changes in flow-related limiting factors along a specified
section of the protected reach during the period of ecological significance.
Aquatic Habitat: Evaluate changes in flow-related habitat characteristics that may track with
changes in broader-scale biological conditions and fish population dynamics.
2.3 Ecological Assumptions
The Accounting Framework is premised upon two key ecological assumptions that strengthen
the development of water transactions as a tool for aquatic habitat restoration.
1. Transacted water can be accounted for within a protected stream reach.
2. Flow is a limiting factor to ESA-listed Evolutionarily Significant Units (ESUs) and
other at-risk species of concern.38

37

T.W. Hillman and J. O’Neal, Draft V3.0: Evaluation of Effectiveness Monitoring Projects Prepared for PNAMP
Project Effectiveness Monitoring Workgroup by BioAnalysts, Inc (Hillman) and TetraTech EC Inc. (O’Neal).
Unpublished Report.
38
M.J. Ford, ed., Status Review Update for Pacific Salmon and Steelhead Listed under the Endangered Species Act:
Northwest (Draft U.S. Department of Commerce, NOAA Technical Memorandum NOAA-TM-NWFSC-XXX,
2010).
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Figure 2.1 Effectiveness monitoring logic path.39
2.4 Goals and Objectives
The goal of the CBWTP Accounting Framework is to create and implement an accounting
methodology that uses well-defined measures of progress to track the effectiveness of flow
restoration as a tool to improve aquatic habitat conditions for targeted fish populations.
The structure of the tiers is designed to take a sequenced approach to tracking transactions from
initial implementation to impacts on aquatic stream habitat. The framework is not designed to
monitor or track fish populations. However, hydrologic and aquatic physical habitat monitoring
data gathered under this framework will be integrated with broader biological and fish
population research and monitoring where possible to best characterize and understand stream
system status in CBWTP basins.
This Accounting Framework is designed to meet the current needs of the program in FY 2012
and the immediate future. The Framework has an adaptive management component and will be
revisited on a regular basis as the CBWTP develops.

39

This figure is adapted from and informed by Hillman & O’Neal, “Draft V3.0.”
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Five objectives provide guidance to the implementation of the Accounting Framework.
1. Produce structured and meaningful guidance to QLEs and partner organizations on
programmatic and ecological monitoring requirements
2. Work within known programmatic capacity and budget constraints
3. Utilize monitoring data to demonstrate seasonal, yearly, and multiyear impacts of flow
restoration within the Columbia Basin
4. Comply with CBWTP and BPA program requirements
5. Integrate monitoring data with other ongoing habitat and biological monitoring and
research efforts
2.5 Overarching Questions
The CBWTP Accounting Framework seeks to answer four questions:
a. Project Compliance – Are the terms of the contractual agreement for each transaction
satisfied to CBWTP standards?
b. Flow Accounting – Can the flow added to the stream through a single water transaction
be accounted for immediately downstream of the POD during the seasonal time frame
defined by the transactional agreement?
c. Impacts of Flow Restoration – Can the flow added to the stream through a single or
multiple water transaction(s) be accounted for along a specified length of the protected
reach during the seasonal time frame defined by the transactional agreement?
d. Habitat Responses – What changes in flow-related habitat characteristics can be tracked
and identified in protected stream reaches?
2.6 Monitoring Design
The CBWTP Accounting Framework is built upon four nested tiers as described below and
illustrated in Figure 2.2. The tiers are differentiated by four factors:
a. Level of Investment – The Contractual Compliance Tier (Tier 1) requires the least amount
of monitoring effort, while the Aquatic Habitat Tier requires the highest level of
expertise, time, coordination, and resource investment.
b. Scale of Focus – The Contractual Compliance (Tier 1) and Flow Compliance (Tier 2)
tiers are focused on individual (or cumulative) transactions, while the Limiting Factors
Tier (Tier 3) and Aquatic Habitat Tier (Tier 4) are focused on stream reaches that include
multiple transactions.
c. Selection Criteria – Transactions and stream reaches will be sorted into tiers according to
well-defined selection criteria. All transactions will require monitoring under the
Contractual Compliance Tier, with progressively fewer transactions and stream reaches
falling into the subsequent tiers.
d. Aquatic Dynamics – Monitoring indicators are selected to produce data that correspond to
variable rates of change in aquatic responses to flow alteration. Sampling for these
indicators will occur at a frequency that reflects the expected rate of change. For
example, multiple data points will be gathered over the course of each season to reflect
short-term changes in flow. Data gathered under the Aquatic Habitat tier will track
longer-term physical habitat changes under the basin-wide CHaMP monitoring initiative.
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The four nested monitoring tiers are (Figure 2.2):
Tier 1 – Contractual Compliance: Requirements for Tier 1 ensure that the legal terms of each
transaction are met. All transactions are included within Tier 1 and will be required to fulfill
annual reporting requirements as defined by the transaction type (e.g., lease, purchase, splitseason). Where flow monitoring is mandated by deal structure, the transaction automatically
qualifies for Tier 2a – Flow Compliance.
Tier 2 – Flow Compliance: This tier accounts for the flow instream from the POD and/or
throughout the entire reach.
Tier 2a – Point of Diversion (POD): Transactions must account for the flow added to the
protected stream reach at the POD.
Tier 2b – Reach: Transactions must account for the flow added to the protected stream reach
from the POD along the specified length of the protected reach before, during, and after the
period of ecological significance, as defined by the objective of the transaction in addressing
the key limiting factor of flow for the identified and targeted species.
Tier 3 – Limiting Factors: Transactions that fall within this tier must track changes in flowrelated limiting factors by accounting for aquatic habitat metrics along a specified section of the
protected reach during the period of ecological significance. This period is defined by the
objective of the transaction in addressing key limiting factors that are unique to the location and
purpose of the transaction. A monitoring and accounting strategy will be required for each
transaction placed within this tier. This tier will be designed in collaboration with ongoing
monitoring and evaluation efforts in order to leverage existing data and scientific investment.
Tier 4 – Aquatic Habitat: This tier integrates transaction and flow-specific monitoring data
gathered in Tiers 1, 2a, 2b, and 3 with broader monitoring efforts in priority regions40 throughout
the Columbia Basin. Monitoring efforts in this tier will be structured in specific basins where
CBWTP transaction(s), Columbia Habitat Monitoring Program (CHaMP) sites, and other local
monitoring efforts overlap to evaluate changes in flow-related habitat characteristics that are
examined within the context of broader-scale biological conditions and, where possible, fish
population dynamics. The findings of this tier will also be adaptively applied to inform and finetune the overall CBWTP Accounting Framework.

40

Current regions include the Methow Valley in Washington, the Lemhi Basin in Idaho, and the John Day Basin in
Oregon.
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Figure 2.2 CBWTP four-tiered water transactions accounting framework.
2.7 Tier Placement
Every transaction completed through the CBWTP will require some level of monitoring as
determined by: i) the level of investment (both financial and time/effort), ii) the ecological
impact, and iii) the ability to account for impact/change. A set of criteria for Tiers 1, 2a, 2b, and
3 provide general guidance for the QLEs to determine which level of monitoring would be most
appropriate for each completed transaction. Once a transaction is placed in a tier, the QLE can
accept or challenge the placement and reporting requirements by following one of three options.
1. Based on the defined criteria, the QLE identifies which monitoring tier is most suitable
for tracking contractual obligations and the intended outcomes of the transaction.
2. When a project cannot meet the requirements of the most suitable tier as determined by
the defined criteria, the QLE submits a written description to the CBWTP explaining why
a specific transaction does not fit within the expected tier and suggests what level of
monitoring would be appropriate41.
3. When monitoring data above and beyond the tier requirements is available, the QLE is
only required to present the CBWTP with the required metrics but may include any other
information than it deems to be useful and/or appropriate to tracking the outcomes of a
transaction.
41

This will be included in the CBWTP revised proposal check-list, which will be completed in late-fiscal year 2013.
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Monitoring requirements include those activities specified for the assigned tier as well as for the
preceding tiers. For example, a transaction that is placed in Tier 1 (Contractual Compliance)
would only fulfill Tier 1 requirements. However, a transaction that is placed within Tier 3
(Limiting Factors) would also be required to fulfill requirements for Tier 2 (Flow Compliance)
and Tier 1 (Contractual Compliance). While the QLEs may rely on partner organizations and
agencies to gather some or all of the monitoring data, the QLEs will be responsible for compiling
data and submitting monitoring reporting forms to CBWTP following the close of each
monitoring season.
This Accounting Framework provides overall guidance on a monitoring structure to characterize
the effectiveness of flow transactions as a restoration tool. As such, the individual sections
describing each monitoring tier offer general guidance and suggestions on monitoring procedures
that are to be used to fulfill the requirements of the tier(s). It is important to note that this version
of the Accounting Framework does not explicitly state which monitoring methodologies the
QLEs should use to comply with the framework. The framework is tailored to identify a
preferred suite of monitoring procedures and protocols that should be implemented within the
purview of the individual organizations’ abilities and needs.
Tier 4 – Aquatic Habitat: Tier 4 projects are selected at a programmatic CBWTP level to include
a broad range of streamflow characteristics, deal types, and expected ecological outcomes. Three
regions have been selected for longer-term investment through the QLEs, non-BPA funding
sources, and involvement of local and state partnerships. These basins are the Methow (Chewuch
River), the Lemhi (Big Timber Creek), and John Day (Vinegar Creek).
Tier 3 – Limiting Factors: Tier 3 is designed to capture the influence of cumulative flow
transactions on limiting factors within a specific river reach. Tier 3 areas will be collaboratively
determined through discussion between QLEs and NFWF to identify priority areas where
transactions will be in place for 10 or more years and where on-going monitoring partnerships
can augment data collection and analysis. In addition, Tier 3 projects often overlap geographies
with BPA funded monitoring efforts in priority watersheds that have been identified in subbasin
planning efforts and NOAA recovery plans. Three general conditions guide the selection of Tier
3 monitoring efforts:
1) If the transacted flows42 are equal to or greater than 50 percent of median daily low
flows for the period of ecological significance during the prior decade43 and the term of
the transaction is greater than or equal to 10 years.
2) If transacted flows provide the water to meet an established flow target and the term
of the transaction is equal to or greater than 10 years.

42

Total transacted flow is calculated for the entire protected reach and may include either a single transaction or
cumulative transacted flows for that reach.
43
In many cases, flow data is limited and a full decade of data is not available. Under those conditions, a best
estimate of average flows during the low flow season will suffice to determine the approximate percentage increase
in flows that will result from both individual and cumulative transactions. If data are not sufficient to develop
median daily low flow, the project will remain in Tier 2.
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3) The stream reach includes monitoring efforts by partner agencies and has been
identified as a priority stream reach for monitoring in management and regional or local
planning documents.
Tier 2b – Flow Compliance (Reach): A transaction would fall under the requirements for Tier 2b
when the transacted water is greater than 1 cfs and when transacted flows44 are equal to or
greater than 25 percent of median daily low flows for the prior decade45 for the period of
ecological significance. It would also qualify for Tier 2b if the total monetary investment were
greater than $500,00046, which is the cost point threshold that triggers an economic valuation for
the CBWTP.
Tier 2a – Flow Compliance (POD): A transaction would fall under Tier 2a if flow measurements
are a requirement in the structure of the transaction, as in the case of a trigger point transaction,
reservoir release, or a minimum flow agreement. In such cases, flow measurements are taken to
ensure compliance with the terms of the agreement. Alternatively, if transacted flows47 are equal
to or greater than 15 percent of median daily low flows for the prior decade48 for the period of
ecological significance, a transaction would also qualify for Tier 2a.
Tier 1 – Compliance: Transactions that do not meet the qualifications for Tiers 2a, 2b, or 3 are
placed in Tier 1. In addition, if transacted flow49 is equal to or less than 15 percent of median
daily low flows for the prior decade50 for the period of ecological significance, the transaction
would fall under Tier 1. A transaction would also be placed in this tier if transacted flow results
from an annual transaction or donation. These two types of transactions are separated from the
other tiers due to their short-term duration (annual transaction) and/or low financial investment
(donation).
Tier placement criteria are organized to cascade from Tier 3 to Tier 1 through a series of
qualifying conditions. If a transaction does not meet the conditions for Tier 3, then the following
tiers are considered until an appropriate fit is reached. Tier 4 monitoring efforts will be selected
by the CBWTP in partnership with QLEs, BEF, and BPA.
2.8 Reporting
QLEs must submit reporting forms associated with the Accounting Framework annually to the
CBWTP. At the completion of the fiscal year, the CBWTP will provide each QLE with a list of
their active transactions that require reporting. An active transaction is defined as a current
agreement that results in water instream during the fiscal year. Compliance monitoring for all
transactions, regardless of tier placement, will be due by December 1st in the year of monitoring

44

See note 37.
See note 38.
46
Includes all cost share investment.
47
See note 37.
48
See note 38.
49
See note 37.
50
See note 38.
45
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an active transaction. Flow and habitat monitoring data for the remaining tiers will be due the
following spring on April 1st.
The QLE is responsible for capturing metrics and reporting on the requirements outlined for the
specified tier. In some instances, the QLE might partner with state or local agencies to complete
monitoring activities; in these cases, the QLE is still responsible for synthesizing and reporting
that data to the CBWTP. In cases where the partnering entity is unable to use the CBWTP’s
monitoring compliance forms, the QLE is responsible for transferring all applicable data to the
compliance monitoring form and submitting the form to the CBWTP. If the partnering entities do
not collect the necessary information, it becomes the QLE’s responsibility to acquire that
information.
Requirements for the frequency and duration of monitoring for each transaction type are listed in
Table 2.1. Transactions will be monitored at the tier level into which they are assigned for the
duration of time listed for the qualified tier. Once the time requirement is fulfilled, the
transaction will be placed into a pool from which at least 20 per year will be randomly selected
for monitoring. If selected, monitoring requirements will be consistent with the original tier in
which the transaction was assigned. This ensures that the QLE and the CBWTP can gather
consistent data and continue tracking the degree to which a transaction is meeting anticipated
outcomes and objectives. When a transaction is selected from the annual pool of transactions, the
CBWTP will notify the QLE a year in advance to allow for ample preparation to implement
necessary monitoring.
Table 2.1 Frequency and Duration of Required Monitoring Activities per Transaction Type51
(Monitoring requirements will be consistent with the original tier in which the transaction was
assigned.)
Transaction Type

Required Monitoring Duration

Source Switch

Annually for first 5 years
After first 5 years, monitor randomly at least once every
10 years for life of project

Lease
Long-term ( >10 years)
Short-term (2–10 years)
Annual
Split Season
Permanent

Long-term
Short-term
51

Once a year for 10 years
After first decade, monitor randomly at least once every
10 years for life of project
Annually for life of project
Annual monitoring
Once a year for 10 years
After first decade, monitor randomly at least once every
10 years for life of project
Once a year for 10 years
After first decade, monitor randomly at least once every
10 years for life of project
Annually for life of project

Beginning in first year implementation of the Accounting Framework, FY 2013
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Annual monitoring
Once a year for 10 years
After first decade, monitor randomly at least once every
10 years for life of project
Annual verification
Annual monitoring
Annual monitoring
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3. Tier 1: Contractual Compliance
3.1 Intent
The goal of the Contractual Compliance Tier is to ensure that the legal terms of each transaction
are met while establishing clear and standardized reporting requirements for each transaction.
The focus of monitoring can therefore be limited to the original place of use and diversion;
monitoring of other downstream diversions in the protected reach is not required.
3.2 Description
This tier establishes the foundation for each of the subsequent three tiers and therefore applies to
all transactions completed under the CBWTP. Compliance monitoring focuses on the unique
terms of each deal type and structure. Specific compliance requirements for each kind of
transaction are categorized into two types of protocols:52
a. Presence/Absence Monitoring – This protocol addresses the question of transitioning
water, in totality, from out of stream uses to instream use.
b. Diversion Monitoring – Diversion observation and/or gaging is required to verify
continued, but partial, water use.
Some transactions require flow monitoring to ensure compliance; in these cases, the transaction
is automatically placed into consideration for Tier 2.
Each transaction will be given a Compliance Status following the completion of the compliance
monitoring requirements. The Compliance Status categories are defined as:
Green – Compliance was achieved, and there were no obstacles or issues.
Yellow – Compliance was not entirely met, and an explanation is required to explain the
obstacle, issue, or reason why compliance might vary or seem to have varied.
Red – Compliance was not met to CBWTP Accounting Framework standards’, monitoring
has not occurred, or there are significant issues with monitoring and follow-up is required.
3.2.1 Presence/Absence Compliance Monitoring
These monitoring procedures verify the presence or absence of the water that is leased or sold.
This approach is only applicable in absolutes—when water on appurtenant acres is forgone, a
diversion is completely closed, and pivots and/or ditches are no longer used and/or wet. These
procedures are based upon visual observation of the land, headgate, pivot, and/or ditch through
personal observation, photo documentation, LANDSAT/aerial photos, and/or communication
and photo documentation with the landowner or other local individual/entity. To comply with
these protocols, the QLEs must report on the Presence or Absence sheet of the CBWTP
Monitoring Form.
3.2.2 Diversion Monitoring
This category of monitoring can be implemented for each diversion that is physically connected
to the protected reach. Diversion monitoring is intended to ensure compliance with the terms of
52

Draft definitions of transaction types are included in Appendix A.
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the transaction; therefore, monitoring focuses on the diversion rather than on the POD or
downstream diversions in the protected reach. Measurements of diversion flows taken to assure
this level of compliance will compliment monitoring requirements and measurements outlined
under Tier 2.
There are three approved CBWTP methods for diversion monitoring: a flow meter or staff gage
in the diversion, an open channel measurement device, and use of a headgate (automated or
standard) with verification of action (calibration that shows a correlation between the amount of
change in a headgate and the amount of water that passes through the headgate). Each of these
methodologies is tailored to fulfill the compliance terms of the transaction agreement and must
be conducted three times annually to ensure compliance. The QLEs must submit monitoring data
on the Diversion & Flow sheet of the CBWTP Monitoring Form.
3.2.3 Flow Monitoring
A transaction that requires streamflow monitoring for compliance automatically falls under the
venue of Tier 2.
3.3 Reporting Requirements
3.3.1 Reporting Forms
Reporting requirements will vary dependent on deal type and required monitoring. When
completing presence and absence monitoring, the Transaction Info and Presence or Absence
sheets of the CBWTP Monitoring Form must be completed during each field visit by the QLE or
a partnering individual/entity. If diversion or instream flow measurements are necessary to
address contractual compliance the Transaction Info and Diversion & Flow sheets of the
CBWTP Monitoring Form must be completed during each monitoring visit by the QLE or
partnering monitoring entity. Compliance monitoring forms are due to the CBWTP by December
1st of the year following the monitoring season. However, associated flow and limiting factor
monitoring, which is not needed for compliance monitoring is not due until April 1st.
3.3.2 Photo Point Reporting
Photo point monitoring should be incorporated during compliance monitoring. Photos used to
document presence or absence use should capture either the ground, in context with
surroundings, or the diversion in context with the river to note the absences of flow. At the
diversion or instream, two photos should be taken: one looking upstream and the other looking
downstream. The time, date, picture number, stream location, GPS coordinates, and any other
relevant information should be recorded and submitted in the Photo Points sheet of the CBWTP
Monitoring Form. This information is necessary for third-party review of compliance
monitoring. Photos and photo point monitoring forms are due to the CBWTP by April 1st of the
year following the monitoring season. Photos will be uploaded to the corresponding proposal
checklist until a monitoring database is developed to store and track photo point monitoring
photographs.
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4. Tier 2: Flow Compliance
4.1 Intent
The goal of the Flow Compliance and Accounting Tier is to determine the degree to which
transacted water can be accounted for at the POD and (in some cases) along a specified length of
the protected reach. The objective is to track changes in discharge during the period of ecological
significance, as defined by the purpose of the transaction in addressing the key limiting factor of
flow for identified and targeted species.
Tier 2 is divided into two sub-tiers:


Tier 2a focuses on individual (or cumulative) transactions and accounts for the
augmented flow at the POD.



Tier 2b takes a reach-scale perspective and tracks cumulative augmented flows along a
specified length of the protected reach.53

Discharge measurements in Tiers 2a and 2b are intended to track the degree to which transacted
water can be detected instream during the period of ecological significance. It is therefore
important to highlight three conditions for data gathered under Tier 2:
1. Transacted water can most reliably be detected when historic median daily low flows for
the period of ecological significance are augmented in excess of –10–15 percent.
2. There is not an expectation that the full volume of transacted water will be detectable
throughout the protected reach over the course of the monitoring season due to climatic
variables, hydrologic conditions, downstream uses, and/or water management factors.
Therefore, while QLEs are responsible for ensuring that transacted water is added to the
stream, they are not responsible for ensuring that the full volume of transacted flows
remains instream for the full length of the protected reach.
3. Similarly, data produced under this tier will be publically available and can inform other
flow-related monitoring actions and needs.
4.2 Suggested Monitoring Methodology
Streamflow monitoring is the hydrologic foundation of the flow transaction. Streamflow, or
discharge, is the volume of water moving past a designated stream cross-section over a fixed
period of time. Discharge is most typically represented in cubic feet per second (cfs). Flow
monitoring tracks the degree to which changes in discharge can be accounted for along a
specified length of the protected reach as a result of a water transaction.

53

The intent of Tier 2b monitoring is to understand instream flow dynamics rather than account or verify flow for
programmatic and enforcement purposes.
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4.2.1 Site Selection
Discharge measurements should be taken at site locations where hydraulic conditions are as
uniform and straight as possible and are free of obstacles that may alter or influence stream
velocity. In addition, staff gaging sites during low flow periods should be selected with a
downstream stage control. Staff gaging locations should be marked with stakes, flagging, and/or
GPS coordinates from a surveyed benchmark.
4.2.2 Sampling Procedure
Discharge measurements will be taken at established channel cross-section locations
immediately upstream and downstream of the POD and at the end of the protected reach. Water
depths and corresponding flow velocity measurements are required. This data will be used, along
with time series stage data, to develop streamflow-rating curves that will be used to develop time
series flow records.
Monitoring data upstream and downstream of the POD and at the end of the protected reach may
be collected via one of three options:
 USGS streamflow gage (preferred method if gage is located in close proximity to the POD
or within the protected reach)
 Continuously recording stage recorders and staff gages
 Manual field measurements with a flow meter deemed most appropriate for the stream
characteristics, including velocities and cross-sectional depths
4.2.3 Tier 2a Monitoring Requirements
Monitoring under Tier 2a requires data that documents the degree to which transacted flow can
be accounted for at the POD. If the structure or contractual agreement specifies diversion
monitoring then monitoring must occur at the diversion. If not specified, then one can account
for flow at two out of three possible monitoring points (upstream, downstream, or the diversion),
thus being able to document the changes in flow resulting from the transaction.
4.2.4 Tier 2b Monitoring Requirements
Monitoring under Tier 2b focuses on tracking transacted flows along a specified length of the
protected reach. In addition to the discharge measurements specified under Tier 2a, discharge
measurements are required at the end of the specified length of the protected reach.
Measurements are required at least three times during the period of ecological significance, in
tandem with and to augment the data gathered for Tier 1 Contractual Compliance monitoring and
Tier 2a Flow Compliance for PODs.
The frequency of discharge measurements varies by transaction deal type, as described below.
However, these requirements do not apply if a continuously recording device is used and a rating
curve can be developed from the data points.
Split-season Agreements: Monitoring for transactions that are implemented for a single irrigation
season should be monitored during the season specified by the transaction. Over the course of the
monitoring season, discharge measurements are required during the specified time period of the
flow transaction. These measurements characterize changes in the hydrograph that result from
the transaction.
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Full-season Agreements: For transactions that span multiple periods of use over the course of a
single year, monitoring activities will take place during the defined period of ecological
significance. Over the course of the monitoring season, discharge measurements are required
during the specified time period of the flow transaction. These measurements characterize
changes in the hydrograph that result from the transaction.
4.2.5 Equipment
Flow monitoring equipment selection varies depending on both the hydrologic conditions and
available resources in the potential transaction location. Therefore, while no specific flow
monitoring equipment is recommended, a short description of available equipment is provided in
Appendix B.54
4.2.6 Recommended Monitoring Methodology
While this Accounting Framework does not require a specific streamflow monitoring
methodology, USGS-approved protocols and methods as described in Rantz (1982) and Olsen
and Norris (2007) are the recommended and preferred flow monitoring methodologies. Streamgaging equipment and methods should be determined by site cross-section depth and estimated
stream discharge at the time of gaging, per the USGS protocols. USGS has approved a variety of
types of flow meters and methods that are unique to the wide range of streamflow conditions
throughout the country (Olsen and Norris 2007). The Accounting Framework does not include an
exhaustive list of USGS-approved methodologies; instead, the QLEs should select an appropriate
methodology for the channel and hydrologic characteristics of the transaction site.
All flow meters and stage recorders should be used according to their operational manuals and
relevant USGS protocols and recommendations. Discharge measurement data collection should
always be recorded in field notebooks and in appropriate handheld computer equipment such as
computer laptops or personal digital assistants (PDAs) using standardized USGS data sheets.
4.3 Reporting Requirements
4.3.1 Reporting Forms
In addition to the “Transaction Information” general monitoring form, which is required for all
monitored transactions, both Tier 2a and Tier 2b monitoring data should be recorded and
submitted via the Diversion & Flow sheet of the CBWTP Monitoring Form Monitoring forms
are due to the CBWTP by April 1st of the year following the monitoring season.
For stream reaches that have established flow targets, the amount of transacted water that is
tracked under Tier 2 will be compared to the relevant target to determine the degree to which a
flow target has been met by an individual transaction and by cumulative transacted flows.

54

An overview of several flow current meters, pressure transducers, and staff gages are presented in Appendix B.
This description is taken directly from: R. Holmes et al., Draft NFWF–CIG Field Monitoring Protocols (June 2011).
This handbook is available upon request at NFWF and is being developed for the NFWF Natural Resource
Conservation Service Conservation Innovation Grant (CIG) that is described in Section 1.5 of this document.
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4.3.2 Photo Point Reporting
Photo point monitoring should also be incorporated at POD and instream discharge monitoring
locations. Two photos should be taken at the center of every cross-section when conducting
streamflow discharge measurements: one looking upstream and the other looking downstream.
The time, date, picture number, stream location, GPS coordinates, and any other relevant
information should be recorded and submitted in the Photo Points sheet of the CBWTP
Monitoring Form. Photos and photo point monitoring forms are due to the CBWTP by April 1st
of the year following the monitoring season. Photos will be uploaded to the corresponding
proposal checklist to store and track photo point monitoring photographs until a monitoring
database is developed.
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5. Tier 3: Limiting Factors
5.1 Intent
This tier tracks changes in flow-related limiting factors by accounting for aquatic habitat metrics
along a specified section of the protected reach during the period of ecological significance. The
habitat metrics are defined by the objective of the transaction in addressing key limiting factors
that are unique to the location and purpose of the transaction. A monitoring and accounting
strategy will be required for each transaction placed within this tier. This tier will be designed in
collaboration with ongoing monitoring and evaluation efforts in order to leverage existing data
and scientific investment.
Tier 3 is based on the assumption that flow is always a limiting factor in streams with active
water transactions.55 Thus, the goal of Tier 3 is to track changes to identified aquatic habitat
limiting factors that may result from flow augmentation throughout the length of the protected
reach56. Aquatic habitat changes will be tracked during the period of ecological significance and
will be calculated as a percent change towards improving the limiting factors.
5.2 Description
Aquatic habitat indicators are intended to measure and quantify flow-related aquatic habitat
characteristics that may change in response to flow transactions along a protected stream reach.
Indicators of aquatic habitat changes include water depth, wetted width, velocity, and
temperature.
Metrics for these indicators include changes in the standard deviation of flow velocity, as well as
percent change to the depth, wetted width, and velocity over the course of the monitoring season
and from year to year. The percent change calculations will be used to evaluate the degree to
which the needle has moved towards improving the limiting factors of flow and passage and
other limiting factors explicitly described for individual basins.
CBWTP and the QLEs will collaboratively develop Basin Profiles that will assist in identifying
Tier 3 monitoring efforts. As a general rule, three general conditions guide the identification and
selection of Tier 3 monitoring efforts:
1) If the transacted flows57 are equal to or greater than 50 percent of median daily low
flows for the period of ecological significance during the prior decade58 and the term of
the transaction is greater than or equal to 10 years.

55

M.J. Ford, ed., Status Review.
These limiting factors are of significant importance to BPA in Priority BiOp areas.
57
Total transacted flow is calculated for the entire protected reach and may include either a single transaction or
cumulative transacted flows for that reach.
58
In many cases, flow data is limited and a full decade of data is not available. Under those conditions, a best
estimate of average flows during the low flow season will suffice to determine the approximate percentage increase
in flows that will result from both individual and cumulative transactions. If data are not sufficient to develop
median daily low flow, the project will remain in Tier 2.
56
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2) If transacted flows provide the water to meet an established flow target and the term
of the transaction is equal to or greater than 10 years.
3) The stream reach includes monitoring efforts by partner agencies and has been
identified as a priority stream reach for monitoring in management and agency
documents.
The Basin Profiles will provide a summary of transactions per basin, as delineated by stream
reach and will outline the conservation outcomes, biophysical habitat description, fish status and
utilization, habitat summary and flow targets and goals of each river or creek, and monitoring
partnerships and gaps. These Basin Profiles will provide the information necessary for the QLEs
and CBWTP to collaboratively develop an individualized monitoring plan for each Tier 3 effort.
The monitoring plan will be included in the CBWTP proposal checklist and will include the
following elements:
 implemented transactions,
 ongoing monitoring efforts in the region that provide partnership opportunities,
 goals of transaction implementation, including the limiting factors to be addressed, and
 an estimate of the potential impact of water transactions on identified limiting factors.
5.3 Reporting Requirements
The “Transaction Information” general monitoring form, which is required for all monitored
transactions, is required for all Tier 3 transactions. Other reporting requirements utilizing the
CBWTP Monitoring Forms, timing, and QA/QC, will be developed in close coordination with
the QLEs in accordance with their individualized Tier 3 monitoring plans.
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6. Tier 4: Aquatic Habitat Tier
6.1 Intent
The Aquatic Habitat Tier relates transaction and flow-specific monitoring data gathered in Tiers
1, 2, and 3 with broader monitoring efforts in priority regions throughout the Columbia Basin.
Tier 4 is designed to nest within the Columbia Habitat Monitoring Program (CHaMP) to ensure
both biological and basin-wide integration. Two primary objectives guide this tier.
1. Biological Monitoring Integration: The CBWTP Accounting Framework is designed
primarily to track the contributions of water transactions to improvements in flow, which
is a limiting factor to ESA-listed Evolutionarily Significant Units (ESUs) and other atrisk species of concern.59 The framework is not designed to track other limiting factors to
fish survival or to conduct fish population monitoring. However, the CBWTP recognizes
the importance of coordinating with biological monitoring efforts in order to correlate, to
the greatest extent possible, changes in flow-related aquatic habitat metrics with changes
in biological metrics. Monitoring under this tier will therefore be carried out in close
collaboration with organizational partners and agencies collecting biological monitoring
data.
2. Basin-wide Integration: In a concerted effort to coordinate and connect with broader
basin-wide biological monitoring efforts, Tier 4 is designed to integrate with the
CHaMP.60 The overall CHaMP effort is intended to collect and analyze systematic
habitat status and trends information that can be used to assess basin-wide habitat
conditions. CHaMP stream habitat data can be used in conjunction with salmonid growth,
survival, abundance, and productivity data to estimate fish-habitat relationships across the
Columbia River Basin.61
6.2 CHaMP Description
Tier 4 draws from recent research documenting the difficulties in linking changes in aquatic
habitat with fluctuations in fish populations as “a failure to characterize physical and biological
habitat in a manner relevant to fish population processes.”62 To address this challenge, CHaMP
is “designed as a Columbia River Basin-wide habitat status and trends monitoring program built
around a single protocol with a programmatic approach to data collection and management…
The CHaMP protocol is fish-centric, i.e., measuring habitat relevant to salmonids of interest
under the BiOp.”63
The CHaMP effort will integrate with ongoing PNAMP recovery planning efforts, as well as
with additional agency-driven fish and habitat monitoring programs. Drawing upon a robust
foundation of scientific research, CHaMP brings together numerous methodologies and protocols
to establish a single habitat monitoring protocol that will be implemented throughout the
59

M.J. Ford, ed Status Review.
Bouwes et al. , Scientific Protocol for Salmonid Habitat Surveys within the Columbia Habitat Monitoring
Program, (Wauconda, WA: Terraqua, 2011).
61
A full description of CHaMP (including detailed protocols, maps, and scientific references) is available at:
http://champmonitoring.org.
62
Bouwes et al., Scientific Protocol.
63
Bouwes et al. Scientific Protocol.
60
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Columbia Basin. CHaMP identifies a suite of metrics and indicators that measure habitat
variables relevant to salmonids listed under the 2008 BiOp. Utilizing the CHaMP indicators and
protocols offers the following benefits:
a) CHaMP is underpinned by a well-documented and extensive scientific foundation;
b) CHaMP indicators will be measured and tracked using established, standardized, and
verified measurement protocols; and
c) Utilizing CHaMP indicators and protocols will allow for data generated under the
CBWTP Accounting Framework to both integrate with basin-wide analysis efforts of fish
populations and relate laterally to restoration and monitoring efforts in other watersheds.
6.3 CHaMP Approach
The CHaMP process focuses on a discrete set of indicators that were evaluated according to the
rule set below. As articulated in the CHaMP 2011 Working Version of the scientific protocols,
“measurement and related methodology was included in the CHaMP protocol if, and only if, it
would be used to calculate a metric that met each of the following three rules:
1. Information Content: Habitat metrics and indicators must provide information directly
related to salmonid productivity, including survival and growth, as documented by peerreviewed literature, modeling, or existing data analysis.
2. Data Form: Habitat metrics and indicators must provide statistical information with robust
data quality. The data generated for a prospective metric must be repeatable, detect
heterogeneity, and have adequate properties for modeling/statistics (e.g., variance
distributions must meet statistical assumptions for modeling or testing).
3. Feasibility: Habitat metrics and indicators need to be generated by field tools or software
that are readily implementable as of the time field testing in fall 2010 (i.e., does not rely on
future technological advances). Feasibility is also bounded by the need to fit all survey
work within a three-person-day field survey at 80–90 percent of all sites likely to be
encountered.”64
Using this rule set, CHaMP habitat indicators have been designed “specifically to evaluate the
features of stream habitat critical to juvenile salmonid growth and survival from egg to smolt life
stages.” The habitat indicators therefore relate to data on fish populations and can help form an
integrated understanding of changing habitat conditions.
6.4 CHaMP Indicators
Because of the rigorous selection process for indicators utilized in the CHaMP protocols and the
opportunity to integrate with a Columbia Basin-wide process, Tier 4 efforts will draw from the
indicators developed for CHaMP. Tier 4 uses subset of CHaMP indicators that most directly
respond to changes in flow (Table 6.1). 65

64
65

Bouwes et al., Scientific Protocol.
The complete list of CHaMP indicators can be found in Table 1 of Bouwes et al., Scientific Protocol.
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Table 6.1. List of Selected Indicators, Units, and Measurement Metrics
Indicator
Velocity
Heterogeneity
Residual Pool Volume
Channel Unit Volume

Units

Metrics

Index

Modeled velocity heterogeneity at a site

Cubic meter

Site measurement of residual pool volume
Site measurement of volume (satellite imagery,
photos, site map) and channel unit type

Cubic meter

The indicators selected also reflect the metrics used under the Physical Habitat Simulation
System (PHABSIM) methodology; these metrics provide the information needed to develop the
model and habitat suitability curves for species and life stages of concern.66 The following data
are needed for PHABSIM and can be integrated with the data collected for the CHaMP
indicators:
 Cross-sections of the bed elevation
 Substrate at each survey point67
 Velocity at each survey point
 Cover at each survey point68
 Flow (ideally at a continually recording stream gage)
6.5 Tier 4 Locations
Please refer to the individual Sections 7, 8, and 9 for information and context on each selected
basin, river, and reach.
Site selection for this tier will be evaluated according to the following criteria to:
 determine the role of transactions along the reach,
 evaluate the degree of hydrologic and social complexity along the reach,
 identify additional monitoring activities along the reach,
 integrate with CHaMP monitoring sites along the reach,
 funding and collaboration potential.
Collaborating with local partner organizations is essential to this monitoring effort. The CBWTP
and BEF hope that they can offer monetary and capacity resources to assist the monitoring
efforts of local organizations in addressing ecological questions that are of interest and relevant
to each of the partners.

66

PHABSIM is a model that incorporates hydrology, stream morphology, and fish habitat preferences to create
relationships between streamflow and fish habitat availability. Flow regime and physical habitat are only two
components that determine the primary production, secondary production, and fish population of a stream reach.
(Water quality and nutrient inputs are the others).
67
Generic substrate codes and preference values can be found in Table 1 of the Instream Flow Study Guidelines
(http://www.ecy.wa.gov/biblio/0411007.html).
68
Generic cover codes and preference values can be found in Table 1 of the Instream Flow Study Guidelines
(http://www.ecy.wa.gov/biblio/0411007.html).
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6.6 Reporting Requirements
Reporting requirements, including data formats, timing, and QA/QC, will be developed in close
coordination with BEF and partners in the Methow, Lemhi, and John Day Basins. Initial
monitoring and analysis will be incorporated after the FY 2013 monitoring season; with a
culminating report including data, analysis and any available conclusions and correlations to be
included April 2015.

39

Working Draft for Review

May 2013

7. Tier 4: Chewuch River, Methow Basin
7.1 Description
The Chewuch watershed is located in the Methow Basin of northern central Washington (Figure
7.1). It is located on the east side of the Cascades, making for a dry climate. The Chewuch River
flows into the Methow in the town of Winthrop and then intersects the Columbia River. The
Chewuch Basin covers about 531 square miles of prime bull trout, chinook, and lamprey habitat.
The Methow Basin is a major focus area for multiple monitoring efforts, including designation as
a NOAA Intensively Monitored Watershed and a BEF Model Watershed Program area. These
efforts provide extensive historic monitoring data and multiple partnership opportunities.

Figure 7.1 Location of Methow Basin in Washington State.
There is currently one BPA-funded permanent diversion reduction agreement on the Chewuch
River and a second agreement that will begin in 2012 (Figure 7.2). The first agreement is a 0.5
cfs permanent diversion reduction on Chewuch Ditch from May 1 to October 1.69 The second
agreement will reduce Chewuch Ditch diversions from 33.5 cfs to 24 cfs when flows in the
Chewuch River reach 100 cfs. Additionally, under the current U.S. Forest Service perating plan,
Skyline Ditch diversions drop from 9 cfs to 2.5 cfs when Chewuch River flows reach 80 cfs.
Flows were analyzed for the months of July, August, and September from 1992–2010 for USGS
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gaging station #12448500 on the Chewuch River upstream to assess two historic trends:
a) the percentage of years with low flow days beneath the 80 cfs and 100 cfs transaction
triggers (Figure 7.3), and
b) the number of years with low flow days beneath the 80 cfs and 100 cfs transaction
triggers for August (Figure 7.4) and September (Figure 7.5).
During the period of record (1992–2010), the 100 cfs trigger point was first reached on July 11,
with more than 50% of the years reaching the 100 cfs trigger from August 25 to September 30.
The earliest date at which the 80 cfs trigger was reached was July 28, with more than 50% of the
days reaching 80 cfs from September 1–30. In FY 2011 the yearly agreement was not
implemented due to unusually high flow conditions. This provided a unique opportunity to
establish baseline measurements prior to implementation of a permanent transaction in 2012.

Chewuch River Daily Mean Flows (cfs)
Displaying August, September, and October for 1991–2010
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Figure 7. 2 Daily mean flows and diversion reduction trigger points for the Chewuch River.
(Data: USGS gage #12448000)–
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Chewuch River at Winthrop: USGS Gage 12448000
1992–2010 for the Months of July, August, and September
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Figure 7.3 Percentage of years with mean daily flows below the current transaction triggers of
100 cfs and 80 cfs. (Data: USGS gage #12448000)
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Figure 7.4 Number of years from 1992 to 2010 with mean daily flows in the month of August
below the current transaction triggers of 100 cfs and 80 cfs. (Data: USGS gage #12448000)

42

Working Draft for Review

May 2013

Number of Year with Mean Daily Flows below
Transcation Trigger Points
September 1992-2010
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Figure 7.5 Number of years from 1992 to 2010 with mean daily flows in the month of
September below the current transaction triggers of 100 cfs and 80 cfs. (Data: USGS gage
#12448000)
7.2 Partner Organizations
The Methow Basin has been selected for a Tier 4 transaction because of its collaborative
monitoring potential, its status as a BiOp priority for BPA, the presence of multiple organizations
pursing a variety of restoration work, emerging cultural acceptance of water transactions, and
early stages of transaction development that could offer opportunities to track pre- and posttransactions from initial implementation transaction ecological responses. In addition, the
Chewuch River has been selected as a reach of focus under the CHaMP effort.
Collaborating with local partner organizations is essential to this monitoring effort because their
familiarity with the basin and connections with local entities has been invaluable.
Trout Unlimited: Washington Water Project is actively working to identify and secure water
transactions in the Methow Basin. The organization’s experience in the basin will help to inform
the monitoring efforts on the details of the transactions and bring in the community perspective
and concerns during the implementation phase of the monitoring work.
The Wild Fish Conservancy is taking a lead monitoring coordinator role among more than 12
organizations in the Methow Basin to identify monitoring gaps and the degree to which limiting
factors are being effectively addressed through restoration actions. The Conservancy will help to
ensure that flow and physical habitat data gathered under the NFWF-BEF effort are analyzed
within the broader context of anadromous fish recovery efforts in the basin. In addition, the
Conservancy will take the lead on the field monitoring activities, data collection, and data
analysis.
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7.3 Chewuch Sampling Procedure
This Tier 4 sampling procedure will include CHaMP data from two sites along the Chewuch
River: one upstream and one downstream of the transactions (Figure 7.6).
The upstream site will serve as a control location, and data gathered before and after the
transactions will be used for comparison with data gathered during the transaction time frame.
The first sampling location is above the Skyline Ditch, the upstream transaction site. A new
pressure transducer will be installed at this site to facilitate accurate flow measurements. The
Wild Fish Conservancy will develop a rating curve for the gage, based upon 15 measurements
and following standardized rating curve statistical protocols. This site was also selected for a full
suite of CHaMP monitoring every three years, beginning in 2011. This Tier 4 monitoring
program will build from this overlap with CHaMP and will track the targeted suite of CHaMP
indicators (Table 6.1) at this site, which will serve as control data.
The second sampling location is below both transactions, upstream of the Fulton Ditch and
below Cub Creek. This location was also selected as an official CHaMP site and is on the threeyear rotating cycle. While there is not a flow gage at this site, flow data will be gathered and
utilized from USGS gage #12448000 directly downstream.
The majority of CHaMP sampling will occur during low flow conditions, with two samples
taken before the transactions begin and two samples taken after transactions end. Flow
measurements will be taken at regular intervals as the stream transitions to low flow conditions.
A flow measurement will be taken as flow decreases by intervals of 500 cfs until the Chewuch
reaches 10,000 cfs at which point measurements will be made as flow decreases by 200 cfs. For
example, measurements will be made when flow is approximately 11,000 cfs, 10,500 cfs, 10,000
cfs, and then 9,800 cfs, 9,600 cfs, etc.
Staff members at the Wild Fish Conservancy who have been trained in CHaMP procedures will
collect CHaMP data. Protocols and methodologies developed for and used by CHaMP will be
followed (Bouwes et al. 2011). Data will be collected using handheld data collection units that
will allow for easy uploading, QA/QC according to CHaMP guidelines, and data analysis.
Complete data collection activities will require approximately two person days at one site, which
equals approximately four person days per sample—for a total of 20 person days per site for the
total monitoring season.
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Figure 7.5 Map of monitoring locations on the Chewuch River.
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8. Tier 4 – Big Timber Creek, Lemhi Basin
8.1 Background Information
The Lemhi River flows through the Lemhi watershed within the Salmon Basin in eastern central
Idaho and meets up with the Salmon River near Salmon, Idaho (Figure 8.1). It is mostly a springfed system with a low gradient and has been identified as critical rearing and spawning habitat
for steelhead trout (Oncorhynchus mykiss), spring/summer chinook salmon (Oncorhynchus
tshawytscha), resident and migratory bull trout (Salvelinus confluentus), and westslope cutthroat
trout (Oncorhynchus clarki lewisi).70 The Lemhi is still considered to be one of the most
productive rivers for spring chinook in the Upper Salmon River Basin.
Irrigation withdrawals between March and November reduce instream flow, disconnecting most
tributaries and, at times, dewatering the mainstem Lemhi River. That, in turn, reduces the
available habitat and creates migration barriers for chinook salmon and steelhead adults and
juveniles.
Endangered fish recovery efforts in the Lemhi River Basin hinge upon reconnection of currently
dewatered tributaries. The draft Lemhi Conservation Plan includes state-level commitments to
reconnect 10 tributaries in the next 20 years. As upper basin tributaries, Big Timber Creek and
Canyon Creek are both high priorities on the list of 17 prioritized possible reconnections.
8.2 Project History
The hydrology of the Lemhi has changed considerably over the years. In the 1960s, 3,000 redds
were recorded, but by the 1990s redd numbers were down to the dozens.71 A seasonally
dewatered reach of the river approximately 7.5 miles upstream of the confluence with the
Salmon River limited fish access to hundreds of miles of viable stream habitat. Dewatered
conditions were caused by irrigation withdrawals from a group of diversions, including the L-6
diversion, and posed a significant barrier to fish passage and migration.
In 2000, several dead juvenile chinook salmon were found stranded above the L-6 diversion in
the Lemhi River (7.4 miles from the mouth). It was determined that there were insufficient flows
below the diversion to allow downstream fish migration. The State of Idaho and local irrigators
quickly committed to resolving flow-related passage barriers in the Lower Lemhi River to
prevent takings of ESA-listed chinook salmon. Efforts began with voluntary flushing flows and
were soon replaced with annual late season water leases funded by the U.S. Bureau of
Reclamation. The Idaho Department of Fish and Game (IDFG) collected flow-passage
relationship data to determine the minimum flows required for in-migrating adult chinook
salmon and steelhead and out-migrating juvenile salmonids.
The late season leases addressed low flows after July 1st, but left an unprotected period during
the early irrigation season (March 15–June 30). In certain years, flows in the Lower Lemhi could
drop below the recommended 35 cfs in April and May in the time between when the irrigators
turned on their ditches and when return flows began making it to the river (a 2–3-week period).
70
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http://www.epa.gov/waters/tmdldocs/673_lemhi_river_noapps.pdf
FY 2010 annual report - CBWTP
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In 2003, the CBWTP began working with the Idaho Water Resource Board (IWRB), and in
2004, IWRB implemented its first transaction on the Lemhi River. IWRB partnered with Water
District 74 and the Office of Species Conservation to negotiate agreements with eight ranchers at
the L-6 diversion to maintain a minimum of 35 cfs instream at the diversion from May 16th to
June 30th. Since this initial drought response transaction, IWRB has implemented eight
permanent easements that meet half of the goal of 35 cfs to protect passage; the remaining half of
the flow goal is met through annual agreements. This integrated transaction approach maintains a
minimum flow of 25–35 cfs between mid-March and mid-November, provides fish passage to
previously restricted habitat, and opens opportunities for future transactions further upstream.

Figure 8.1 Lemhi River watershed.72

72

Map Source: Surface-Water/Ground-Water Relations in the Lemhi River Basin, East-Central Idaho. By Mary M.
Donato. Water-Resources Investigations Report 98–4185.
http://www.idwr.idaho.gov/WaterManagement/AdjudicationBureau/Reports_Presentations/PDF/Lemhi/Donato%20
1998%20Lemhi%20seepage2.pdf pg 2
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8.3 Partner Organizations
The CBWTP is working with IWRB and IDFG on this monitoring plan. In the early 2000s, the
Upper Salmon Basin was experiencing water use conflicts between ESA-listed fish and
diversions for irrigated agriculture. The federal fishery agencies were positioned to invoke ESA
provisions to curtail water irrigation diversions. Agricultural communities responded with
concern that ESA actions would impact their economic base and livelihoods. When the CBWTP
was established in 2002, the State of Idaho saw a positive opportunity to reconcile ESA
requirements and agricultural community interests by becoming a QLE. IDFG has been a partner
and collaborator with IWRB since restoration activities began in the basin. Not only do the two
organizations assist in the monitoring of implemented transactions, they also assist in transaction
development and selection by providing a broader scope for biological implications of additional
flow and transactions.
8.4 Flow Improvements on Big Timber Creek
The IWRB staff and partner agencies worked with the Beyeler Ranch (Beyeler) and Leadore
Land Partners (Tyler), who hold the senior-most water rights, to restore the connectivity of Big
Timber Creek. Both transactions—Beyeler in 2011 and Tyler in 2010—are 20-year source
switches. The agreements require that Tyler and Beyeler transfer their points of diversion from
Big Timber Creek to pumping stations on the Lemhi River. Tyler’s pumping station is
downstream of the confluence with Big Timber Creek, and Beyeler’s is upstream of the
confluence (Figure 8.2). In order to irrigate, Tyler must spill 4.5 cfs and Beyeler must spill 1.4
cfs at the Big Timber 2 diversion. The water is protected in the 1.8 mile reach between Big
Timber 2 and the confluence with the Lemhi River at any time that the water users are irrigating
during the March 15–November 15 irrigation season. Overall project costs are based on the
increased costs of diversion and pumping from the mainstem Lemhi.
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Figure 8.2 Flow improvement projects on Big Timber Creek, tributary to the Lemhi River.
(Prepared by Morgan Case, Idaho Department of Water Resources)
IDFG employs an adaptive management technique for establishing a flow target on Big Timber
Creek (Figure 8.3). Based on knowledge of the basin established from transect surveys, the
agency determined that a velocity of 6 cfs should be adequate to provide passage for adult
chinook. This flow target will be nearly met by 4.5 cfs provided through previous transactions
and the 1.4 cfs contribution from the Beyeler transaction. IDFG will monitor the changes that
result from the combined flow transactions to determine if the 6 cfs target is satisfactory. If it the
target does not accomplish the goal of adult passage, additional measures will be pursued
(including in-channel work, additional flow, etc.).

49

Working Draft for Review

250

May 2013
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Figure 8.3. Big Timber Creek flows, 2005–2009
8.5 Sampling Procedure
Sampling will take place in protected stream reaches enhanced by the Beyeler and Tyler
transactions on Big Timber Creek. Data from flow, aquatic habitat, and biological monitoring
sampling plans will be gathered and synthesized to show the changes that may accrue from
augmented flow. Each of the monitoring plans is described below.
8.6 Flow Monitoring
Discharge data will be gathered to account for the augmented flows within the protected reach of
Big Timber Creek, which begins at the original POD at River Mile 1.8 and extends to the
confluence with the Lemhi River. Flow measurements will be collected at the beginning and the
end of the protected reach on Big Timber Creek. There is an existing pressure transducer gage
operated by the Idaho Power Company directly below the Big Timber 2 diversion. The gage
records a staff measurement every 15 minutes. Historic gage records (through 2005) will be used
to evaluate the changes in flow resulting from the transactions. Recently installed telemetry
allows remote access of the previous day’s data within 24 hours. Instantaneous flow
measurements are collected every 4–6 weeks to maintain a rating curve. With the addition of the
telemetry, it will be possible to identify when the flow is approaching the 5.9 cfs minimum and
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schedule additional measurements to ensure the accuracy of the rating curve. An additional
pressure transducer gage will be installed near the mouth of Big Timber Creek to monitor flows
at the bottom of the protected reach.
8.7 Aquatic Habitat Monitoring
The intent of this transaction is to provide passage to the upper reaches of Big Timber Creek,
which contains quality spawning and rearing habitat. Flow monitoring will therefore be
implemented to confirm that water from the transaction was sufficient to bridge the gap and
demonstrate that connectivity and passage was achieved. Higher resolution aquatic habitat
monitoring will not be implemented at this site, since the goal is passage and not necessarily
overall habitat improvements. There is a CHaMP site73 two miles upstream of the original POD
that was inaccessible prior to the transaction implementation. With the implementation of the
transaction, the CHaMP site will provide data that shows how passage through Big Timber
Creek impacts fish populations and utilization of habitat upstream of the transaction area.

73

Site CBWO5583-001487 on Big Timber Creek – http://www.champmonitoring.org/Site/Details/1199
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9. Tier 4 – Vinegar Creek, John Day Basin
9.1 Description of John Day River
The John Day River Subbasin, part of the Columbia Plateau Province, is located in central
Oregon. The river flows north from the headwaters in the Strawberry Mountains to its
confluence with the Columbia River. The subbasin covers more than 5 million acres and contains
more than 500 river miles, making it the second largest undammed tributary to a major river in
the western United States.74 The subbasin provides key habitat for listed fish species in the
Columbia River Basin, including bull trout and anadromous species. These runs have been
historically, and are currently, impaired by low flow levels resulting from irrigation diversions.
Vinegar Creek is a tributary to the Middle Fork of the John Day River with base flows around 1–
2 cfs. The Bull Trout Draft Recovery Plan named Vinegar Creek a potential spawning and
rearing habitat for bull trout if flow levels can be augmented; thus, it is a focus for flow
restoration.75

74

John Day Subbasin Plan, available at: www.nwcouncil.org/fw/subbasinplanning/johnday/plan
Bull Trout Final Critical Habitat Justification: Rationale for Why Habitat is Essential, and Documentation of
Occupancy Chapter 12. Mid-Columbia Recovery Unit—John Day River Critical Habitat Unit. Additional
information about Bull Trout Recovery Efforts is available at: www.fws.gov/pacific/bulltrout
75
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Figure 9.1. Map of Vinegar Creek and Middle Fork John Day. Includes location of CHaMP site.
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9.2 Austin Ranch Transaction Description
In 2006, The Freshwater Trust (TFT)76 implemented a permanent transaction agreement with the
landowner of the Austin Ranch to add late season flows to three key tributaries of the Middle
Fork of the John Day River (Middle Fork). The transaction utilizes an innovative diminishment
mechanism that enables the landowner to irrigate through the spring and early summer and then
stop diverting on July 20th of each year to leave water instream. Through this arrangement, the
landowner can maintain agriculturally productive lands in the early season, while providing a
total of 10 cfs additional flows to the Middle Fork, Clear Creek, and Vinegar Creek to reduce
water temperatures and provide reliable passage for spawning spring chinook.
A diminishment of a water right is unique among transaction mechanisms for two reasons. First,
a diminishment agreement does not create a new senior instream water right; instead, it reduces
the demand on the flow instream by legally shortening the length on the term of the water right
through a state administrative process that does not require an application or other administrative
fees. A diminishment agreement can only be implemented in stream reaches that do not include
junior downstream water users that may divert unused water. Second, diminishment agreements
allow for a permanent split-season transaction. Currently, legislation in Oregon only allows for a
five-year split-season lease, and the enabling language has an upcoming sunset date.
The impact of the 10 cfs of additional flow in the three affected tributaries has been detected in
the immediate reach and as far as 15 miles downstream at the USGS gage (#14038530) on Camp
Creek (Figures 9.2 and 9.3).
The flows enhanced through the implementation of this transaction provide multiple ecological
benefits including increasing available migration and spawning habitat and improving water
quality by moderating temperatures for summer steelhead, spring chinook salmon and bull trout.
9.3 Partner Organizations
TFT, the lead QLE on this project, is a nonprofit organization based in Portland, Oregon. It
works to restore and protect freshwater ecosystems by taking a comprehensive approach that
enhances and restores habitat and by monitoring the effects to demonstrate the impact of
conservation actions. In partnership with BEF, TFT initiated a long-term monitoring program in
the John Day in 2005 to evaluate changes in macroinvertebrate densities and populations,
available fish habitat, water temperature, and fish distribution. Directly after implementation of
the Austin Ranch transaction, the Oregon Department of Fish and Wildlife found significantly
increased concentrations of spring chinook salmon redds in the enhanced downstream reach.77 In
2008, the Middle Fork John Day was designated as an Intensively Monitored Watershed (IMW),
one of a suite of monitoring networks across the Pacific Northwest. IMWs are designed to
measure the effects of restoration, management, and conservation activities on watershed health
and habitat over the long term. Entities from varying technical backgrounds work together to

76
77

In 2008, the Oregon Water Trust and Oregon Trout merged to become The Freshwater Trust.
TFT website
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collect and synthesize the monitoring data to compile a comprehensive suite of information on
the watershed.
9.4 Sampling Procedure
The sampling procedure for this transaction will focus on the enhanced flows in Vinegar Creek
and the Middle Fork that result from the Austin Ranch transaction.
9.5 Flow Monitoring
Discharge data will be gathered from three flow gages: two that will be installed for the purposes
of this project and one that is currently in place. Data from these gages will be used to calculate
the flow in the Middle Fork above and below the confluence with Vinegar Creek, as well as the
inflow contributions from Vinegar Creek.
One gage will be installed directly downstream of the point of the diversion on Vinegar Creek to
account for water instream on July 20th (day of shutoff) and following July 20th for the period of
ecological significance.
A second gage will be placed just upstream of the confluence of Vinegar Creek and the Middle
Fork to measure inflows into the Middle Fork.
A third gage is currently in place on the Middle Fork directly below the confluence of Middle
Fork and Vinegar Creek.
There is a USGS gage (#14038530) just upstream of the confluence of Camp Creek and the
Middle Fork, about 20 miles downstream of Vinegar Creek. There are no other diversions and
few streams that continue to flow during the late season through that 20-mile reach. As a result,
on July 20th, when the diminishment agreement begins, augmented flows from Vinegar Creek
can be detected on July 20 at the USGS gage.
9.6 Aquatic Habitat Monitoring
CHaMP has an approved annual site on Vinegar Creek (CHaMP site # OJD03458-000536),
upstream of the Austin Ranch diversion. This site will provide baseline data on the condition and
changes in aquatic habitat features of the creek. In addition the purpose of this transaction is to
create passage for upstream migration to critical and high quality habitat. This upper CHaMP
provides verification and documentation of this high quality habitat.
A downstream CHaMP location is found downstream on the Middle Fork John Day (CHaMP
site #OJD03458-000534) is on a three year rotating panel. This site will document the changes in
habitat on the Middle in out years capturing the long-term effects of habitat restoration. The
split-season structure of this transaction makes interpretation of before and after transaction
impact clear and obtainable on an annual scale because definitive changes in flow can be seen
visually and through monitoring upon day of implementation.

55

Working Draft for Review

May 2013

Figure 9.2 Discharge and temperature measurements from July-October 2009 showing the
effects of the Austin Ranch transaction on Vinegar Creek near the mouth.

Figure 9.3 Discharge and temperature (to be added) measurements showing the effects of the
Austin Ranch transaction downstream at Camp Creek.
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10. Conclusion
This Accounting Framework is intended to be an adaptive document that meets the CBWTP’s
programmatic needs and contributes to relevant monitoring and evaluation efforts throughout the
Columbia Basin. Outcomes from this framework include:





CBWTP database files with self monitoring reports from QLEs
Synthesized compliance and summary monitoring report
Lessons learned summaries from annual monitoring reports
Adaptive responses to transaction strategies implemented as a result of monitoring data

Following the summer 2013 monitoring season, the framework will be evaluated for refinement
and improvement.
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Appendix A: Tools and Methods of Water Transactions
Tools
Annual Lease: The leasing of water instream for a single year/season.
Short-Term Lease: A short-term lease is one that secures flow instream from 2–9 years/seasons.
Long-Term Lease: A long-term lease is one that secures flow instream for 10 or more years.
Acquisition: An acquisition is the purchase of flow through a water transaction.
Idaho: There is no legal mechanism to permanently change a water right from a consumptive
use like irrigation to instream flow. The only way to change a beneficial use to instream flow
is through the Idaho Water Supply Bank. An irrigation right can be leased into the bank and
then rented out for delivery to an existing IWRB minimum streamflow water right. The
consumptive use portion of the irrigation right can be delivered past junior users according to
the priority date of the rented right. The IWRB can approve permanent rentals. (Title 42
Chapter 17 has all of the Water Supply Bank statutes including specific creation of the Lemhi
Rental Pool.) A permanent conservation easement can restrict the use of a water right
(restrict delivery to maintain a minimum flow, require efficient use of water, etc.), but the
water left instream through such contracts cannot be delivered past downstream users.
Montana: Acquisitions are currently authorized only for Montana Fish, Wildlife & Parks.78
(1) The department of fish, wildlife, and parks may change an appropriation right, which
it either holds in fee simple or leases, to an instream flow purpose of use and a defined
place of use to protect, maintain, or enhance streamflows to benefit the fishery resource.
…
(6) (a) From May 8, 2007, through June 30, 2019, the department of fish, wildlife, and
parks may change, pursuant to this section, the appropriation rights that it holds in fee
simple to instream flow purposes on no more than 12 stream reaches.
(b) After June 30, 2019, the department of fish, wildlife, and parks may not change the
appropriation rights that it holds in fee simple to instream flow purposes on any stream
reaches.
(7) After June 30, 2019, the department of fish, wildlife, and parks may not enter into
any new lease agreements pursuant to this section or renew any leases that expire after
that date.
Acquisition with Land: An acquisition with land is the purchase or securing of flow through a
water transaction that is obtained by acquiring the land to which it is appurtenant.
Forbearance Agreement: A forbearance agreement reduces the number irrigated acres by
contract alone, so no state agency approval is required. The contract affects the landowner's
78

Mont Code Ann. §85-2-436. Instream flow to protect, maintain, or enhance streamflows to benefit fishery
resource.

61

Working Draft for Review

May 2013

action. Compliance is measured by verifying the reduction in irrigated acres. The amount that
would otherwise be diverted to satisfy the need is assumed to be left instream. The validity of
this assumption depends on the degree of overallocation and how water is managed in the
system. The fallowing of acres will lead to a reduction in consumptive use unless the water that
is not diverted is used on a corresponding number of acres that would not have been irrigated
otherwise.79
Diversion Reduction Agreement: A diversion reduction agreement reduces the diverted
quantity at the headgate (for an irrigator or shared conveyance) or at the POD (for a shared
conveyance, including a district or ditch company). The source of the saved water that enables
the diversion reduction is not specified in the contract. It may come from any reduction in water
use or increase in water use efficiency, so it does not necessarily mean a reduction in irrigated
acres or in consumptive use. The contract affects the irrigator, those on a shared diversion, or the
irrigation district, irrespective of any infrastructure improvements. Typically, an explicit target
for the diversion (or the reduction) is set. A difficulty here is that depending on current
hydrometeorological conditions, irrigators would divert more or less water. The reduction must
be tied to a specified amount or formula to make it possible to monitor compliance.80
Minimum Flow Agreement: A minimum flow agreement is a water transaction that is enacted
when flows at a designated location reach a designated level.
Source Switch: A source switch is changing the POD from one source and/or location to another
one. This change can be to another source of surface water, groundwater, or stored water.
Methods
Conserved Water: The definition of “conserved water” varies by state legislation:
Stored Water: Acquisition of an interest in water stored in a reservoir that is a sufficient enough
volume to influence timing and quantity of releases. This is generally applicable when the water
is impounded for diversionary purposes.81 The definitions can vary by state legislation:
Idaho: Water made available by detention in surface reservoirs or storage space in a surface
reservoir.82
Split Season: A split season agreement refers to the acquisition of an interest in the portion of a
water right not diverted during a particular part of a season or when tributary flows are at a
certain level, in order to keep water instream at a particular time.83 The definitions can vary by
state legislation:
Idaho: A split-season agreement is one in which a water right is restricted for only a portion
of the irrigation season. In Idaho, a split-season lease/rental for delivery to a minimum
streamflow is allowed if it can be shown that there will be a reduction in consumptive use.

79

Morin 2009 and Aylward 2007
Morin 2009 and Aylward 2007
81
Mentor Law Group, Experimental Design Appendix.
82
IDAPA 37.02.03.010
83
Mentor Law Group, Experimental Design Appendix.
80

62

Working Draft for Review

May 2013

Oregon: A lease of all or a portion of an existing water right for use as an instream water
right under subsection (2) of this section may allow the split use of the water between the
existing water right and the instream right during the same water or calendar year provided:
(a) The uses are not concurrent; and (b) The holders of the water rights measure and report to
the Water Resources Department the use of the existing water right and the instream water
right.84
Montana: Currently, there is no definition of split season, but split-season transactions may
be approved through the change application statutes, as limited by a portion of historic
consumptive use.
Full Season: A full season agreement is the acquisition of an interest in that portion of a water
right not diverted during a full irrigation season in order to keep water instream.85

84
85

ORS 537.348(3)
Mentor Law Group, Experimental Design Appendix.
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Appendix B: Flow Monitoring Equipment
Please note: this description is taken directly from: Draft NFWF – CIG Field Monitoring
Protocols, June 2011. Prepared by: R. Holmes, M. Deas, A. Willis, A. Nichols, and C. Jeffres.
This handbook is available upon request at NFWF and is being developed for the NFWF Natural
Resource Conservation Service Conservation Innovation Grant (CIG) that is described in Section
1.4 of this document.
E.1 Introduction
Flow monitoring is required for any flow transaction, regardless of the transaction objective.
Flow monitoring allows transaction participants to confirm the quantity and timing of flow
transactions. Due to the critical nature of flow monitoring data, selecting appropriate flow
monitoring equipment (i.e., flow current meters, stage recorders, and staff gages) is important.
Flow monitoring equipment selection will depend on both the hydrologic conditions and
available resources in the potential transaction location. As such, no specific flow monitoring
equipment is recommended at this time. To illustrate the different characteristics of flow
monitoring equipment, an overview of several flow current meters, continuous stage recorders,
and staff gages are presented.
E.2 Flow Current Meters
A variety of current meters are available and tend to be the most widely used equipment for
measuring instream velocity. Typical meters use a top-setting wading rod to allow for depth
adjustment and measure velocity by mechanical, electromagnetic, or ultrasonic Doppler design.
Mechanical meters operate where stream velocity is related to the angular velocity of the rotor,
with the rotors operating on a vertical (cup-type) or horizontal (propeller-type) axis counting the
revolutions of the rotor over a defined period of time (Herschy 1985). The Price-AA and pygmy
current meters discussed below operate on a vertical axis. Electromagnetic meters, such as the
Marsh-McBirney Flow Mate series, have a bulb or head with two electronic contact points which
measures stream velocity using electronic magnetic induction (Marsh-McBirney 1994).
Ultrasonic (acoustic) Doppler meters integrate a velocity sensor, depth sensor, data logger, and
cross-section information to estimate discharge based on the velocity area-method for calculating
flow (SonTek - www.sontek.com).
To identify the optimal flow meter for a specific project, one must determine the anticipated
stream velocities and cross-sectional depths. Below are several common current meters and their
recommended specifications for instream gaging to better assist with determining the optimal
current meter for a specific project or monitoring program.
(i) Marsh-McBirney – Flo Mate 2000 – Specified operating range is 0.5 feet per second
(ft/s) to 19.99 ft/s, with an accuracy of +/- 2% of the measured velocity + zero stability.
The zero stability is estimated to be +/- 0.05 ft/s and is the variability of the velocity
readings in still water (Marsh-McBirney 1994).
(ii) Price-AA Meter Model 6200 – Designed by USGS, this mechanical meter’s range is
0.1 ft/s to 25 ft/s (Rickly Hydrological Company - http://www.rickly.com/sgi/
AA.htm). It comes with a USGS standard rating table to convert revolutions to stream
velocity in either feet per second (English) or meters per second (metric).
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(iii) Price Pygmy Current Meter – This meter is designed for small, shallow stream
gaging with less than 1 ft depths. It is similar in design to the Price-AA meter developed
by USGS; however, it is two-fifths the size and has no tail-piece. Its velocity ranges are
0.20 ft/s to 4 ft/s or less.
(iv) Son Tek – Flow Tracker ADV – This acoustic Doppler velocimeter is designed for
depths down to 2 cm (1 in.) with velocity ranges of +/-0.0003 ft/s to 13 ft/s, making it
ideal for small flow rates or small streamflow gaging.
E.3 Continuous Stage Recorders
Continuous stage recorders are devices that collect time series water depth (stage) data for a
specified interval. With daily streamflow fluctuations, stage recorders allow technicians to
capture this variability and to display points of maximum and minimum stage height over a
certain time period.
There are a variety of continuous stage recorders that represent a range of costs, accuracy,
software requirements, and deployment hardware requirements. The latter should be taken into
account prior to deciding which stage recorder is optimal for a specific monitoring program.
Steel pipe or PVC pipe housing is typically required to protect the instruments and act as a
“stilling well”; however, these hardware configurations and installations can be costly for
organizations with restricted monitoring budgets. Most stage height recorders are programmed to
function over a specific depth range. The accuracy for each recorder is a percentage of the
maximum recommended depth. Some continuous stage recorders currently available are:


Solinst – Levelogger Gold Model 3001



Geo Scientific Ltd – AquaRod



TruTrack ltd – WT-HR Water Height Data Logger



Global Water Instrumentation Inc. – WL 16 Data Logger

E.4 Staff Gages
There are two types of staff gages, vertical and inclined. The vertical staff gage is the most
commonly used and is referenced in this document. A staff gage is typically a metal, plastic, or
fiberglass plate with calibrated incremental lengths, usually expressed in feet, that is used to
measure stage height. Typically, a staff gage is used to reference other continuous stage
recording devices to check for calibration; however, they can be used instream with periodic
flow measurements to develop discharge-rating curves.

65

Working Draft for Review

May 2013

Appendix C: Criteria for Evaluating Proposals to Secure Tributary Water
Approved by the ISRP
Goal: To increase tributary flows for the primary benefit of fish listed under the Endangered
Species Act and other depressed fish stocks in accordance with Action 151 from the 2000
National Marine and Fisheries Service. Biological Opinion and Implementation Provision A.8 of
the Council’s Fish and Wildlife Program.
The National Fish and Wildlife Foundation (NFWF), the regional entity for the Columbia Basin
Water Transactions Program (CBWTP), will evaluate and prioritize water transaction proposals
for funding by BPA based on the extent to which the proposals submitted by the qualified local
entities (QLEs) satisfy the following criteria. To qualify for funding, a proposal need not meet all
the criteria below, with the exception of the administrative and accountability criteria.
1.

2.

3.

4.

The proposal satisfies the following accountability criteria:
 The QLE has provided the necessary documentation including transaction
checklist, National Environmental Policy Act checklist, landowner contract, and
state agency authorization (if applicable).
 The QLE agrees to update the water transaction checklist and forward a final
version to NFWF upon implementation of the proposal.
The proposal satisfies the following administrative components:
 The water rights to be secured are valid and verifiable.
 Landowner/irrigation district agreements are signed or the steps to completion are
manageable and timely.
 Agency approval has been received or a plan is in effect to ensure transfer of the
water is in accordance with any applicable state agency rules.
The proposal satisfies the following hydrologic components:
 The proposal will secure water for instream tributary flows at a location where
low flows are a limiting factor to fish survival and/or productivity and for the
maximum reach of river legally and physically possible. [Location]
 The water right is of significant seniority to be protected instream at a time of
year when needed to benefit fish and wildlife or is protectable instream from
diversion regardless of priority date (e.g., diversion elimination agreement).
[Timing]
 The quantity to be transferred has been properly estimated and will incrementally
restore flow in the targeted reach. [Amount]
The proposal satisfies as many of the following biological components as possible:
 ESA-listed species in jeopardized ESUs are expected to benefit from the proposal
when implemented.
 ESA-listed species or other depressed native fish, wild fish, or wildlife
populations are expected to benefit from the proposal when implemented.
 Water quality is expected to improve due to increased quantity.
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The proposal fully explores the innovative components:
 The proposal will develop a new transactional strategy or uses an existing
innovative method that increases tributary flows.
 The proposal for securing water demonstrates that it is cost-effective in terms of
local and regional markets.
 The proposal is based upon or will develop standardized appraisal and valuation
methods.
The proposal satisfies the monitoring components:86
 The proposal makes provisions for basic and effective long-term monitoring of
water flow and benefits to fish and wildlife and water quality. The proposal makes
provisions for electronic storage and retrieval of monitoring data and metadata
(data collection methods) in one of the region’s public database systems such as
STREAMNET. Reports analyzing the monitoring data are to be issued on a
regular basis. Monitoring and experimental design parameters to be measured,
sampling approach, and timing and data analysis are included even if the
monitoring design, data collection, and evaluation are to be conducted by another
agency, program, or individual.
 The proposal provides documentation and assurance of tributary flow
improvements in the short term and the long term.
The proposal provides a watershed context:87
 The proposal demonstrates collaborative efforts with other entities.
 The proposal documents how opportunities for cost-sharing and collaboration
with other entities were considered and developed.
 The proposal considers synergistic effects with other mitigation actions in the
area.
 The proposal is based upon an existing watershed assessment or subbasin plan in
a specific targeted watershed or it describes how a strategic analysis of water
acquisition priorities will be developed for that watershed.
 The affected aquatic habitat and adjacent riparian habitat are protected from
harmful livestock grazing and other potentially damaging agricultural uses.
 Natural geomorphic and ecological processes are expected to be enhanced.

86

The proposal should describe the monitoring protocols that will be employed to help determine if the proposed
flow increase will have the desired benefit.
87
The proposal should summarize the issues related to watershed health, streamflows, fish and wildlife status and
factors presently limiting their abundance and productivity, and generally give background description and
justification for the critical nature or importance of completing the proposed project. This context should explicitly
include demonstration of consistency of the project with the Northwest Power and Conservation Council’s Fish and
Wildlife Program and the appropriate subbasin plan, as applicable.
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