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To : Mr. Gary Hunt, Chair
California Bay-Delta Authority

From : David Guy and Frances Spivy-Weber, Co-chairs
Water Use Efficiency Subcommittee

As Co-chairs of the Bay-Delta Public Advisory Committee’s (BDPAC) Water Use
Efficiency (WUE) Subcommittee, we are confirming our support for the California Bay-
Delta Authority Staff Proposal on Appropriate Agricultural and Urban Water Use
Measurement and urge the Authority to authorize the Director, or his designee, to work
with the State administration and the Legislature on implementing this staff proposal.

Since this Water Use Measurement document was introduced to the Authority in
February, there has been substantial review of issues that you and other Authority
members raised. This review has occurred through public hearings, phone interviews
with those who will have to submit the information called for in the proposal, checking in
with two of the participants in the Independent Science Review Panel, and lengthy
discussions at the BDPAC and WUE Subcommittee meetings in March. The proposal
is greatly improved, and we are pleased (relieved) to express the view of the WUE
Subcommittee, acting as directed by BDPAC, that we agree now is the time for the
California Bay-Delta Authority to take action. Though some WUE Subcommittee
members do not favor all elements of the proposal, the Subcommittee clearly
recognizes that the proposed package is ready to be considered by the Authority.

For many stakeholders who patrticipated in the BDPAC and WUE Subcommittee
discussions, this proposal offers an excellent opportunity to dedicate limited time and
minimal additional State or agency cost to gather information that will enable the State
to act with greater assurance on agriculture and urban water use measurement issues
in the future. We expect these stakeholders to remain engaged in this issue as the
proposal moves forward. Therefore, we further recommend that the Authority and the
BDPAC receive periodic updates as this package is implemented.

Thank you for your help in asking questions that have improved the proposal and in
advancing this foundational milestone that will be important for the Authority and others
to make future decisions that affect water use in California.
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CONSIDERATION OF A RESOLUTION
AUTHORIZING THE DIRECTOR, OR HIS DESIGNEE, TO WORK WITH
THE STATE ADMINISTRATION AND THE LEGISLATURE ON IMPLEMENTING
THE STAFF PROPOSAL FOR WATER USE MEASUREMENT

Summary: The CALFED Record of Decision called for staff to: 1) develop a definition
of appropriate water use measurement; and 2) together with the CALFED implementing
agencies, work with the Legislature to develop draft legislation that requires appropriate
measurement of all water use in California. The definition of appropriate agricultural
water use measurement was completed by an independent panel of experts in
September 2003. Staff has also prepared a draft definition of appropriate urban
measurement. Staff is presenting a proposal for consideration by the Authority that
presents legislative, budgetary, and administrative actions for implementing appropriate
measurement.

Recommended Action: Staff recommends that the Authority adopt the attached
Resolution 04-04-01.

Background

Attachment 1 (Executive Summary) and Attachment 2 (California Bay-Delta Authority
Measurement Staff Proposal), together, provide an overview on the status of the
Authority staff efforts to develop implementation approaches for both agricultural and
urban water use measurement.

Significant progress has been made in moving forward with discussions on this topic.
Over the past few months, the CALFED Program has convened multiple stakeholder-
agency work groups to provide informal, technically focused feedback on the evolving
drafts. In addition, staff has conducted outreach meetings throughout California to
broaden stakeholder awareness of these activities and seek comments on the emerging
approach.

This staff proposal was discussed at the February 11, 2004 meeting of the Authority; the
February 18, 2004 meeting of the Bay-Delta Public Advisory Committee (BDPAC)
Water Use Efficiency Subcommittee; and the March 11, 2004 meeting of the full
BDPAC, where the course of action being considered here was unanimously
recommended.
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Fiscal Information

Not applicable.

List of Attachments (Revised)

Attachment 2 - California Bay-Delta Authority Measurement Staff Proposal
Appendix 1 - Final Report: Independent Panel on Appropriate
Measurement of Agricultural Water Use
Appendix 2 — Staff Definition of Appropriate Measurement of Urban

Water Use
Appendix 3 - Summary of Stakeholder Comments — Water Measurement
Proposal

Resolution 04-04-01

Contact

Tom Gohring Phone: (916) 445-0936

Interim Deputy Director of Water Management
and Regional Coordination
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EXECUTIVE SUMMARY

Staff Proposal — Implementation Approach for
Agricultural and Urban Water Use Measurement

The Issue

The August 2000 CALFED Record of Decision recognized that appropriate measurement can
play an important role in effective water management and directed the development of policies
to improve measurement of water use in California.

Over the past three years, the California Bay-Delta Authority (Authority) convened an
independent scientific review panel, two ad hoc stakeholder work groups, and numerous
technical and public workshops to identify critical water use measurement gaps and needs
related to overarching state and federal water management objectives. The findings of these
efforts paint a picture of a system struggling to and falling far short of adequately assessing
agricultural and urban water use in California. Key failings include inconsistent and redundant
state requirements and incomplete and incompatible measurement and reporting of crucial
water use data by both local water suppliers and the State.

These failings place an unnecessary burden on local water suppliers striving to comply with
oftentimes conflicting or redundant standards. More disturbingly, they undercut the State’s
ability to wisely manage its increasingly limited water resources and make important long-term
investment decisions such as constructing new surface storage facilities.

Summary of Proposed Actions

Authority staff has developed what it believes to be a balanced and necessary package of
actions related to appropriate measurement that would collectively make important
contributions to the State’s overarching water management needs. Key elements include:

Development of database and reporting standards: This would involve the development and
maintenance of a coordinated water use database. It would also entail the development
of associated data collection and reporting standards and protocols. This new data
management system would combine existing reporting requirements and eliminate
redundant and inconsistent reporting.

Measurement of urban service deliveries: This would require urban water suppliers above a
certain size threshold to measure service water deliveries. This requirement would
affect the approximately 7% of urban water suppliers not already measuring service
water deliveries. Urban water suppliers above a certain size threshold would also be
required to report in accordance with state water data collection standards and
protocols.

Reporting of aggregate farm-gate delivery data: This would require agricultural water
suppliers above a certain size threshold to report aggregate farm-gate delivery data.
This would impact all affected water suppliers, as this is a new requirement. This
requirement would mandate a look-back — informed by Authority-sponsored studies
assessing the causality of farm-gate measurement and application efficiency — to assess
the adequacy of current measurement methods and recommended changes as needed.

April 2, 2004 1
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Measurement and reporting of agricultural diversions: This would require surface water
diverters with diversion capacities above a certain threshold to measure diversions
using the best available technologies and report the data annually to the State. Data
suggests the measurement requirement would capture about 90% of all diversions; the
increased reporting requirement would impact all affected agricultural water suppliers.

Measurement of crop consumption and net groundwater usage: This would upgrade the
State’s methods for measuring crop consumption and net groundwater usage. This
action would have no impact on locals but would drastically improve the State’s ability
to project water use.

Ongoing research and adaptive management: The State would undertake a research and
adaptive management program to ensure that the State’s measurement approach keeps
current with emerging technologies and shifting economics.

Several of these actions - e.g., reporting of agricultural farm-gate deliveries, increasing the
frequency of reporting agricultural diversion data, requiring measurement of service meter
deliveries, and changing the format for reporting urban water use data — may necessitate
legislative action.

Rationale

While discussions to-date suggest there is support among diverse stakeholders for many of the
actions called for in this proposal, some elements of this package are not supported by all
stakeholder groups. Authority staff nevertheless believes this proposed package of actions is
both necessary and appropriate for the following reasons:

Results in meaningful change. The actions outlined above would dramatically improve
the ability of state water managers to resolve disputes over Bulletin 160 projections and
better inform decisions on future investment needs, including new storage.

Represents a balanced package.

The actions outlined above
represent a significant
departure from “business as
usual” in both the agricultural
and urban sectors and would
reap benefits across all water
uses. Both efforts include
changes that would impact and
potentially benefit most users.
Both efforts would demand
significant financial
commitments. And both efforts
would embed a significant
enough shift from current

Agricultural vs. Urban Water Use

The package proposed here does not always recommend
parallel actions across agricultural and urban water
use. These differences — most notable in end-user
measurements — are due to important differences in the
way the two systems work. Perhaps the most
fundamental difference is their delivery systems.
Urban water is available on-demand — a characteristic
that makes it essential to track end-user deliveries with
a recording measurement device. Agriculture end-
users, in contrast, take their water only periodically — a
practice that for allows for a variety of methods (some
directly measured, some estimated) to be used.

policy to require legislative action (farm-gate for agriculture, service meters for urban).

Minimizes impacts to locals. The package of actions is designed to meet state needs in a

manner that minimizes impacts to locals. Proposed actions include cost-effectiveness
and size exemptions; in many cases, funding and technical assistance is also provided.

April 2, 2004
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Puts forward fiscally realistic options. Authority staff is mindful of the State’s current
fiscal realities and has tried to put together a cost-effective package.

Cost Summary

The table below summarizes preliminary estimates of the costs associated with this staff
proposal. Authority staff will continue to refine cost projections, as necessary, to inform future
deliberations.

Preliminary Cost Estimate
Action Ag ($Million/year) Urban ($Million/year)
Local State Local State
Develop and maintain state 0 0.6 0 0.6
database and protocols
Measure and report water 0.4 0 0 0
sources
Measure and report water 0.7 0 42.7
deliveries
Groundwater net usage and 0 3.0 0 05
crop consumption
Research and adaptive 0 1.8 0 1.8
management
Next Steps

At the Bay-Delta Authority’s April 8, 2004, meeting, the Authority will be asked to: (1) confirm
the appropriateness of the technical work; (2) determine the need for additional information-
gathering; and, (3) direct senior staff to work with state policymakers, as necessary, to put
forward an implementation approach. This approach will likely necessitate state legislative
changes, administrative changes, or both.

Authority staff will provide ongoing progress reports to the Authority and its advisory bodies
as implementation-related discussions move forward.

April 2, 2004 3
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STAFF PROPOSAL:
IMPLEMENTATION APPROACH FOR
AGRICULTURAL AND URBAN WATER USE
MEASUREMENT

For Discussion at the April 8, 2004, Meeting
Of the California Bay-Delta Authority

Prepared by the California Bay-Delta Authority
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California Bay-Delta Authority

Staff Proposal: Implementation Approach for
Agricultural and Urban Water Use Measurement
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California Bay-Delta Authority

Staff Proposal: Implementation Approach for
Agricultural and Urban Water Use Measurement

Section I: Background

Intent and Use of This Document
This document outlines the California Bay-Delta Authority’s (Authority) Staff Proposal
on an implementation approach for agricultural and urban water use measurement.

This document represents nearly three years of technically focused work involving
extensive stakeholder discussions, deliberations by an Independent Review Panel, and
numerous public workshops to solicit broad input.

Authority staff believes it is putting forward a balanced and necessary package of
actions that is capable of affecting meaningful change. Moreover, Authority staff
believes the package is responsive to the many comments and concerns raised by
diverse stakeholder groups.

The concepts and recommendations outlined in this document are intended to guide
senior Authority leadership as it works with legislative, administration and stakeholder
representatives to review and refine a final package of implementation actions.

Impetus for This Effort

As California’s water resources have become increasingly scarce, diverse stakeholder
groups have recognized the importance of measurement to state and federal agencies
trying to manage a much-in-demand resource’. Measurement can assist state and
federal agencies in their efforts to achieve the following four key water management
objectives:

1. Fill critical data gaps to enable more effective statewide and regional water
management planning and investment decisions;

2. Allow users to undertake and demonstrate the effects of water use efficiency
measures;

3. Facilitate valid water transfers; and

4. Help the state more effectively administer the existing state water rights system.

Recognizing the potential impact of water use measurement on these overarching
objectives and the intense stakeholder interest in this topic, the August 2000 CALFED
Record of Decision (ROD) called for the California Bay-Delta Authority to take a closer
look at measurement, determine what is needed, and, as appropriate, put forward
legislative or other strategies to bolster the current approach.

! CA Water Code calls for water to be put to beneficial use and for measures to be taken to prevent waste.

April 2, 2004 1
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Process for Developing the Proposed Approach
To move forward with this task, Authority staff undertook two distinct steps: framing
the problem, and identifying solutions.

Framing the Problem. The first step was to develop credible definitions of appropriate
water use measurement and sharpen the need for future actions, if any. On the
agricultural side, as called for in the ROD, Authority staff convened an Independent
Review Panel. The six-member Panel met for nearly two years — holding its final
session in June 2003 — and, consistent with ROD guidance, successfully prepared a
consensus definition of appropriate measurement for agricultural water use. On the
urban side, Authority staff undertook an initial series of structured discussions with
stakeholders and technical experts in the urban water arena and then convened
extensive stakeholder discussions to help it develop a comprehensive definition. (Both
definitions are available on the Authority’s website and are attached to this document
as Appendix 1 and 2.)

The findings of these two efforts paint a picture of a system struggling to and falling far
short in adequately assessing water use in California. Key failings include inconsistent
and redundant state requirements and incomplete and incompatible measurement and
reporting of crucial water use data by both local water suppliers and the State. These
failings place an unnecessary burden on local water suppliers striving to comply with
often times conflicting or redundant standards. More disturbingly, they undercut the
State’s ability to wisely manage its increasingly limited resources, effectively administer
water rights, and make important long-term investment decisions such as constructing
new surface storage facilities. These findings are discussed in greater detail elsewhere
in this document.

Identifying Solutions. Given these concerns, Authority staff convened ad hoc
stakeholder work groups — one focused on agricultural water use, the other on urban -
to serve as a sounding board for the Program as it drafted an implementation approach
for measuring urban and agricultural water use. Authority staff also convened a series
of public outreach meetings to solicit broader feedback.

In crafting possible implementation approaches for discussion with CALFED
implementing agencies and affected stakeholder communities, Authority staff relied on
the following guiding considerations to create an approach it believes is warranted and
pragmatic:

Base implementation actions in the definitions of appropriate agricultural and urban
water use developed through the earlier Authority-supported processes;

Adhere to the Authority’s overarching principles such as beneficiary pays and no
redirected impacts;

Streamline and rationalize state and federal reporting requirements to minimize
redundancies and improve value of information;

Use legislative remedies only when existing statutes and regulations are deemed
insufficient to ensure effective implementation;

Acknowledge and account for smaller water suppliers’ current resource limitations;
Foster meaningful progress within both the agricultural and urban sectors; and,
Stress incentives over penalties.

April 2, 2004 2
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The results of these deliberations — referred to as the Staff Proposal — are presented in
Sections II, 11l and IV of this document.

Next Steps

At the Bay-Delta Authority’s April 8 meeting, the Authority will be asked to: (1)
confirm the appropriateness of the technical work; (2) determine the need for additional
information-gathering; and, (3) direct senior staff to work with state policymakers, as
necessary, to put forward an implementation approach. This approach will likely
necessitate state legislative changes, administrative changes, or both.

Authority staff will provide ongoing progress reports to the Authority and its advisory
bodies as implementation-related discussions move forward.

April 2, 2004 3
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Section Il: Staff Proposal Overview

Summary of Actions:

This Staff Proposal puts forward a package of actions that it believes would collectively
make important contributions to the State’s overarching water management needs. Key
elements of the package include:

Requiring urban water suppliers above a certain size threshold to measure service
water deliveries. This measurement requirement would affect the approximately
7% of urban water suppliers not already measuring service water deliveries. Urban
water suppliers above a certain size threshold would also be required to report in
accordance with state water data collection standards and protocols.

Requiring agricultural water suppliers above a certain size threshold to report
aggregate farm-gate delivery data. This would impact all affected water suppliers,
as this is a new requirement. This requirement also would mandate a look-back —
informed by Authority-sponsored studies assessing the causality of farm-gate
measurement and application efficiency — to assess the adequacy of current
measurement methods.

Requiring surface water diverters with diversion capacities above a certain
threshold to measure diversions using the best available technologies and report the
data annually to the State. The best available data indicates that this measurement
requirement would capture about 90% of all diversions by volume; the increased
reporting requirement would impact all affected agricultural water suppliers.

Upgrading methods the State uses to measure crop consumption and net
groundwater usage — an action that would have no impact on locals but would
drastically improve the State’s ability to project water use.

Developing and maintaining a coordinated database among the state agencies
currently collecting water supplier water use data to minimize the impact of
numerous and often redundant and inconsistent reporting requirements to locals
and maximize the value of the data to the State and others.

Undertaking a research and adaptive management program that would ensure that
the State’s measurement approach keeps current with emerging technologies and
shifting economics.

Several of these actions — e.g., reporting of agricultural farm-gate deliveries, increasing
the frequency and format of reporting agricultural diversion data, requiring
measurement of service meter deliveries, and changing the format for reporting urban
water use data — may necessitate legislative action. The other elements would likely
require either administrative and/or budgetary actions.

It is important to note that these recommended elements are being put forward as a
comprehensive package — and not individual actions — as it is the aggregation of these

April 2, 2004 4
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different data that collectively supports state objectives. Moving forward with only a
subset of the package would significantly diminish the value of the overall effort.

Rationale for Overall Package

While discussions with stakeholders indicate there is fairly broad support for many
actions called for in this proposal, staff recognizes that some elements of this package
are not supported by all stakeholder groups. But staff believes this proposed package
of actions is both necessary and appropriate and represents a balanced way forward:

Results in meaningful change. The actions outlined above would dramatically
improve the ability of state water managers to resolve disputes over Bulletin 160
projections; better inform decisions on future investment needs, including new
storage, by generating better demand data; more effectively administer state water
rights by improving the quality of information used in expeditiously resolving
disputes and making determinations regarding issuance of new permits; and better
prioritize and target limited public water conservation incentive funding.

Represents a balanced package. The actions outlined above represent a significant
departure from “business as usual” in both the agricultural and urban sectors and

would reap critical benefits across all water uses. Both efforts include changes that
would impact most users

(reporting farm-gate Agricultural vs. Urban Water Use
deliveries for agriculture, The package proposed here does not always recommend
changing reporting parallel actions across agricultural and urban water use.
formats on water use data These differences — most notable in end-user measurements —
for urban). Both efforts are due to important differences in the way the tyvo sy;stems
would demand significant work. Perhaps the most fundamental difference is their
financial commitments. delivery systems. Urban water |s_ava|IabIe on-demand — a
And both efforts would chqract_erlstl_c that make_s it essential to track _end-user_
embed a significant deliveries ywth a recording measurement devmg. Agrlculture
. end-uers, in contrast, take their water only periodically — a
eno_ugh shift from CL_JI’I’el’_’It practice that for allows for a variety of methods (some directly
g&l_gz '([?a:?r? lalgfellgg:SIatlve measured, some estimated) to be used.
| -

agriculture, service meters for urban.)

Minimizes impacts to locals. The package of actions is designed to meet state needs
in a manner that minimizes impacts to locals. Proposed actions include cost-
effectiveness and size exemptions; in many cases, funding and technical assistance is
also provided. Moreover, where practical, the State has assigned data collection
responsibilities to itself.

Puts forward fiscally realistic options. Authority staff is mindful of the State’s
current fiscal realities and has tried to put together a cost-effective package.
Excluding urban service meters, total annual costs to the State are not expected to
exceed $8.3 million and the total annual local cost is expected to be around $1.1
million. It is not yet known how the costs associated with installing service meters —
estimated to be about $43 million per year — would be split between the State and
local suppliers.

April 2, 2004 5
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Cost Summary

Cost projections associated with individual elements of this proposal are identified
elsewhere in this document. Below, however, is a table summarizing preliminary
overall costs associated with this initiative. Staff will continue to refine cost projections,
as necessary, to inform future deliberations. (Staff anticipates, in particular, refining the
cost split between local and state entities regarding measuring urban water deliveries.)

Preliminary Cost Estimate

Action Ag ($Million/year) Urban ($Million/year)
Local State Local State
Develop and maintain state 0 0.6 0 0.6
database and protocols
Measure and report water 0.4 0 0 0
sources
Measure and report water 0.7 0 42.7
deliveries (exact split between State and Central
Valley purveyors is not yet known)
Groundwater net usage and 0 3.0 0 0.5
crop consumption
Research and adaptive 0 1.8 0 1.8
management

It is important to reiterate that the actions included in this Staff Proposal have not been
screened through a strict cost-benefit analysis. As the Independent Review Panel noted
in its September 2003 Final Report, such an analysis is not possible when staff must
compare qualitative benefits and quantitative costs. Still, staff takes seriously the
imperative to justify any costs to State and local entities and has strived to articulate
expected benefits throughout this document.

Sections I1l and IV of this document provide a detailed look — by sector — at the
proposed actions, highlighting the rationale and summarizing the proposed
implementation approach. Section V provides background materials related to this
effort, including definitions of appropriate agricultural and urban water use
measurement and a synopsis of stakeholder comments heard during public outreach
meetings and in discussion with Authority advisory bodies.

April 2, 2004 6
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Section Ill: Proposed Approach for Agricultural Water Use

Based on the Independent Review Panel’s Final Report and the Authority’s discussions
with the stakeholder/agency work groups, Authority staff is putting forward a
proposed implementation package focusing on a handful of key actions related to
agricultural water use measurement.

These critical needs — detailed below — apply most directly to the overarching state
water management objectives mentioned earlier. Implemented as a package, Authority
staff believes these actions would significantly impact critical state activities related to
planning, water rights, and water use efficiency activities.

Based on a review of existing statutes and regulatory requirements, a mix of legislative,
administrative, and budgetary actions may be needed to implement these actions.
Specific actions are called out within each section below.

Critical Needs
1. State standards/protocols for recording/reporting water use

Description of need: Current state regulations require water suppliers to provide
data in multiple formats and to multiple agencies. These requirements can and
often do place an unnecessary burden on water purveyors. Moreover, as there are
no overarching standards and protocols to guide the way purveyors compile this
data, the value of the information to the State is greatly diminished due to
inconsistencies across water supplier data. Finally, data already reported to the
State is unavailable to analysts because it is not kept in an accessible database. In
fact, much of the data is not even converted into digital form, which — given the
quantity of data submitted - is required for analysis, comparison, and quality
control.

Proposed Action: Standardize how agricultural water purveyors compile and
provide data to the State. Working closely with local water purveyors and other
concerned stakeholders, the Department of Water Resources (DWR) and State Water
Resources Control Board (SWRCB) would establish standards and protocols for
collecting, recording, and reporting agricultural water measurement data and
develop an electronic system for receiving, compiling, storing, managing, quality-
checking, and making available this data. Efforts would be made to eliminate data
recording and reporting redundancies.

Other key elements of this proposed approach include:

Timeline for development of standards/protocols. Development of standards and
protocols is proposed to begin in July 2004. Proposed standards/protocols
would be completed by July 2006, with an interim milestone at July 2005 to
assess progress. (This timeline assumes availability of state funding.)

April 2, 2004 7
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Timeline for implementation. Phased implementation of standards and protocols
over five to ten years, with ongoing reports to the Authority and public to
summarize progress towards development and implementation of state
standards and protocols.

Funding/costs. Moderate costs — $600,000 per year — are projected to develop
database. An additional $400,000 per year would be needed to maintain and
confirm data provided by local water suppliers on an ongoing basis.

Implementation vehicle. Authority for this action would come from existing
agency authorities; the California Bay-Delta Authority would serve as convenor
for action given its composition and existing oversight and coordination role.

2. Farm-Gate Deliveries

Description of need: The Independent Review Panel looked at the topic of farm-gate
measurement and reached several consensus conclusions.

Measurement of farm-gate deliveries is a necessary component of sound district
and on-farm water management practices.

Most farm-gate deliveries are directly measured; some are indirectly measured
or estimated. For those indirectly measuring or estimating water use
(approximately 11%), a shift to direct measurement may result in local and
statewide benefits. However, due to the lack of available farm delivery data and
the wide diversity of delivery conditions, no credible method is available to
quantify these potential benefits. Therefore, the benefits? of upgrading
measurement at those locations can not be demonstrated at this time to justify
the cost of the improvements.

The State needs - but is not now receiving — data on farm-gate delivery in order
to support its various water management tasks. Accordingly, the State should
require districts to report aggregated data on farm-gate deliveries.

Moreover, post-Panel efforts by Authority staff to quantify the benefits associated
with shifting the remaining 11% to direct measurement underscored the Panel’s
conclusion that there was insufficient data on-hand to infer a causal link between
farm-gate measurement and application efficiency. (The technical work suggested
annual on-farm application reduction ranging between 0 to 1.5-million-acre-feet,
with significant additional investments ranging from $13- to $75-million per year.
This application reduction represents primarily rerouted flow and not reductions in
irrecoverable losses.)

Proposed Action: Require multi-phase process to improve state’s understanding of
farm-gate deliveries and conservation potential.

2 The Panel’s assessment of costs and benefits does not encompass costs and benefits associated with
related district or on-farm water management changes.

April 2, 2004 8
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Phase One: Require agricultural water suppliers (irrigation districts, water
districts, and mutual water companies) to report aggregated farm-gate delivery
data to the State (DWR) annually; reports should summarize data on a monthly
or every-other month basis, as this is needed by the State to develop accurate
water balances and target limited water use efficiency incentive grants.
Agricultural water suppliers would use best professional practices and take steps
necessary to attain and maintain accuracy of measurement and reporting devices
and methods. This data collection and reporting requirement is expected to be
ongoing.

Phase Two: Within two years of the start of data collection, the CALFED Science
Program, or their designee, will determine if the data being collected is sufficient
to establish a causal link between farm-gate measurement accuracy and
application efficiency. Research programs will be initiated, as required, to collect
additional needed data. This effort will also take an initial look to ascertain the
quality and comprehensiveness of farm-gate delivery data being provided to the
State and recommend steps, as needed, to ensure the quality of data.

Phase Three: Within three years of the start of data collection, undertake
preliminary staff-level analysis to estimate the correlation between farm-gate
measurement accuracy and application efficiency. Determine additional
information needs or development of other analytic methodologies to inform the
five year look-back in Phase Four described below.

Phase Four: Within five years of the start of data collection, use farm-gate
delivery data to better understand the causal link between farm-gate
measurement and application efficiency and, as appropriate, recommend
changes to current farm-gate measurement practices. (Specific questions to be
addressed are summarized in the research section of this Staff Proposal.)

Other key elements of this proposed approach include:

Exemptions. Water suppliers delivering less than 2,000 acre-feet of water
annually or serving fewer than 2,000 acres would be exempted from this
requirement. This threshold is preliminarily recommended as it is expected to
capture roughly 90% of all deliveries, generates a volume of data that can be
handled by the implementing agency, and is largely consistent with existing
Central Valley Project (CVP) thresholds. Additionally, thresholds would be
reevaluated — as part of a formal regulation-setting process — within five years to
confirm its effectiveness.

Funding/costs. Total local costs would be approximately $700,000 per year.
Significant state-provided technical assistance beyond current levels is not
anticipated. Additionally, state funding (grants or loans) may be needed to
support water districts where actions are not locally cost-effective.

Assurances. Access to incentives (i.e., grants and loans) would be tied to
compliance. DWR would verify compliance with reporting requirements and
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analyze reports to ascertain erroneous or incomplete information; review would
focus on broad discrepancies.

Timeline for implementation. Districts would report aggregated farm-gate delivery
data to the State within two to three years from DWR promulgation of
measurement and reporting standards.

Adaptive management. The validity/adequacy of different measurement
methodologies may shift as various conditions -- water availability, water
pricing, on-farm economics — change. Accordingly, as noted above, the Program
would conduct an ongoing evaluation of farm-gate data and practices to ensure
current methodologies remain effective and consistent with the Independent
Review Panel’s intent.

Implementation vehicle. Legislation may be necessary to implement farm-gate
reporting requirements, as this would represent a significant departure from
current practice and legal authorities.

3. Surface Water Diversions

Description of need: Accurate data on surface water diversions is essential if state
and federal water agencies are to adequately manage and plan for current and
future needs. The completeness, consistency, and accuracy of current reports do not
now allow these managers to quantify the amount of water diverted. This data is
also needed to more effectively administer the State’s existing water rights system.
Better data on individual diversions would facilitate faster and more efficient
resolution of water rights disputes. Better aggregated data on diversions would
allow the State Board to better determine whether individual streams are over-
allocated, which would streamline the processing of future water rights permitting
applications.

Proposed Action: Require surface water diverters to measure all major surface
water diversions using best available technologies such as flow-totaling devices,
data loggers, and telemetry. (Approximately 80% of all major diversions are already
measured using such devices.) Additionally, diverters would be required to report
this data to the State (State Water Resources Control Board) annually; reports should
include summaries of diversion data on a monthly basis, as this is needed by the
State to develop accurate water balances. Water diverters would use best
professional practices and take steps necessary to attain and maintain accuracy of
measurement and reporting devices and methods.

Other key elements of this proposed approach include:

Exemptions. Any surface water diverter with a combined diversion capacity from
a natural channel of less than 50 cubic feet per second would be exempted from
both the measurement and reporting requirement. This threshold is
preliminarily recommended as it is expected to capture roughly 90% of all
deliveries, generate a volume of data that can be handled by the implementing
agency and is largely commensurate with existing CVP requirements. This
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exception would not exempt suppliers from existing measurement and reporting
requirements. Additionally, the threshold would be reevaluated — as part of a
formal regulation-setting process — within five years to confirm its effectiveness.
(In implementing this recommendation, it may — on a stream-by-stream basis —
be advisable for the State Board to adjust the threshold up or down dependent
on the relative size of the diversion to overall stream flow.)

Timeline for implementation. Districts would use best available technologies and
begin reporting aggregated diversion data to the State within two to three years
from State Board promulgation of measurement and reporting standards.

Funding/costs. Total local costs — hardware and reporting — would be
approximately $400,000 per year. State funding would be made available where
costs of new measurement practices are not locally cost-effective. Significant
state-provided technical assistance beyond current levels is not anticipated.

Assurances. Access to incentives (i.e., grants and loans) would be tied to
compliance. State Board would verify compliance with measurement and
reporting requirements and analyze reports to ascertain erroneous or incomplete
information; review would focus on broad discrepancies.

Adaptive management. Data would be collected and interpreted in a manner that
helps assess the validity/adequacy of reporting requirements and practices.

Implementation vehicle. Legislation may be necessary due to the change in
reporting requirements from current practices. Such legislative action would
supplement the State Board’s existing general authorities.

4a. Groundwater Use

Description of need: Current state and federal characterizations of groundwater
resources are not conducted using consistent methods and are not done frequently
enough to adequately characterize groundwater usage. This hampers the State’s
efforts to determine the amount of groundwater used in various regions and to
characterize the extent of overdraft.

Proposed Action: The State (DWR) would perform continuous regional
characterization of groundwater net usage in all sub-basins statewide. This
approach would enable the State to better monitor the overall status of groundwater
in the state. It would not entail any additional measurement of individual self-
supplied groundwater use outside of what is already required in adjudicated and
managed basins. Implementation of this action would be coordinated with ongoing
revisions to the California Water Plan.

Other key elements of this proposed approach include:

Timeline for implementation. Implementation of new methodologies would take
place prior to preparation of Bulletin 160 (2008). DWR would phase in new
methodology, focusing first on those basins with the most impacted

April 2, 2004 11
Staff Proposed Implementation Approach for Agricultural and Urban Water Use Measurement



Agenda Item: 7-7, Attachment 2
Meeting Dates: April 7 and 8, 2004
STAFF PROPOSAL CALIFORNIA BAY-DELTA AUTHORITY

groundwater resources. DWR would state in each Bulletin 160 the extent to
which groundwater data is based on this approach.

Funding/costs. New measurement approach projected to cost the State an
additional $3 million per year. (Cost estimate includes costs associated with
measuring net groundwater usage in both agricultural and urban areas of the
State.)

Implementation vehicle. Performing this assessment would fall under DWR’s
existing responsibilities related to preparing Bulleting 160 and Bulletin 118; no
new legislation or regulation would be anticipated.

Adaptive management. Ongoing evaluation would determine the degree to which
information coming from net groundwater usage measurement is satisfying state
and federal water management information needs. The Program would re-
evaluate the need for additional gross groundwater extraction data.

4b. Crop Water Consumption

Description of need: Current approaches to measuring crop water consumption rely
on indirect and theoretical methods applied infrequently, a practice that means state
estimates of crop consumption — the largest single element of the state’s water
balance — are not validated and could include significant error. Improved accuracy
and precision is needed for adequate preparation of water plan updates and
ongoing planning and analysis, such as CALSIM Il modeling.

Proposed Action: The State (DWR) would incorporate into its ongoing estimating
procedures the use of satellite-generate remote sensing of evaporative crop water
consumption, with a monthly time step, during the growing season. This approach
would have no direct impact on growers or water districts. Implementation of this
action would be coordinated with the next update to the California Water Plan.

Other key elements of this proposed approach include:

Funding/costs. Remote-sensing would be expected to cost the State an additional
$500,000 per year.

Timeline for implementation. The new methodology would be phased-in over a
five-year period. DWR would report annually to the Authority on
implementation status; additionally, DWR would describe water measurement
actions taken in the body of Bulletin 160.

Implementation vehicle. Performing this assessment would fall under DWR’s
existing responsibilities; no new legislation or regulation is anticipated.

Adaptive management. An adaptive management component would include an
ongoing effort during the transition period to compare results of new
measurement methodologies to old practices to validate efficacy of the new
measurement approach.
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5. Research and adaptive management programs

Description of need: Improving the State’s ability to forecast and plan for future

agricultural water demands requires a fuller understanding of how water is used by
the agricultural sector and how this is changing over time due to evolving land use
and cropping patterns, demographics, technology, and economics. Previous State
Water Plan Updates have been characterized by the use of very general and
simplified assumptions to predict future agricultural water demand.

Proposed Action: Adopt a two-pronged strategy to address this concern:

a. Research Program: State agencies would work with water purveyors and
universities/research organizations to develop and sustain an agricultural water
use research program. The Authority’s Science Board would establish a priority
list for research to be performed. The research program would likely have three

tracks:

Track One — Farm-gate deliveries: Initiate four-phased approach to determine
the causal link between farm-gate measurement accuracy and farm
application efficiency:

>

Phase One: Require agricultural water suppliers (irrigation districts,
water districts, and mutual water companies) to report aggregated
farm-gate delivery data to the State (DWR) annually; reports should
summarize data on a monthly or every-other month basis, as this is
needed by the State to develop accurate water balances and target
limited water use efficiency incentive grants. Agricultural water
suppliers would use best professional practices and take steps
necessary to attain and maintain accuracy of measurement and
reporting devices and methods. This data collection and reporting
requirement is expected to be ongoing.

Phase Two: Within two years of the start of data collection, the
CALFED Science Program, or their designee, will determine if the data
being collected is sufficient to establish a causal link between farm-gate
measurement accuracy and application efficiency. Research programs
will be initiated, as required, to collect additional needed data. This
effort will also take an initial look to ascertain the quality and
comprehensiveness of farm-gate delivery data being provided to the
State and recommend steps, as heeded, to ensure the quality of data.

Phase Three: Within three years of the start of data collection,
undertake preliminary staff-level analysis to estimate the correlation
between farm-gate measurement accuracy and application efficiency.
Determine additional information needs or development of other
analytic methodologies to inform the five year look-back in Phase Four
described below.
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» Phase Four: Within five years of the start of data collection, use farm-
gate delivery data to better understand the causal link between farm-
gate measurement and application efficiency and, as appropriate,
recommend changes to current farm-gate measurement practices.
(Specific questions to be addressed are summarized in the research
section of this Staff Proposal.)

This work will seek to answer how much on-farm water application
efficiency will change with a change in farm-gate measurement accuracy.
The answer to this question will require computation of on-farm efficiency
and a comparison of efficiency to farm-gate measurement for several
locations. This type of correlation process will require normalization of the
data by crop mix, climate, farm size, district size, and other factors. The
CALFED Science Board or its designee (e.g. the soon to be formed Water
Management Science Board) will review both the methodology for
conducting this technical analysis and the analysis itself. Completion of this
work will require much of the data called for in this measurement proposal,
including data on diversions, farm deliveries, net groundwater use, and crop
evapotranspiration.

Track Two — Return flow, water quality, and in-stream flow: Initiate immediate
studies related to return flow, water quality, and in-stream flows (post July
2004). Develop recommendations related to measurement and reporting
needs by July 2007.

Track Three — Other research priorities: Develop initial priorities for other
research by 2005. Research topics could include items such as assessing costs
and benefits of farm-gate measurement and direct measurement of
groundwater extraction, and comparing remote-sensing and conventional
crop consumption estimation methods. It also would likely incorporate
efforts to improve key data gaps, such as better understanding the water use
associated with different farm-gate structures in California.

b. Adaptive management: State agencies (Authority Science Board working in
conjunction with DWR and other State Water Plan actors) would identify and
pursue adaptive management needs for measurement as appropriate over time.
This adaptive management program would serve to evaluate the adequacy of
agricultural water use information available and the effectiveness of the
measurement actions adopted. Likely topics could include, among other things:

Value of agricultural water use measurement data being collected to address
state and federal objectives.
Efficacy of new system for recording, reporting, and disseminating data.

Quality and comprehensiveness of agricultural water use measurement data
being collected.

April 2, 2004 14
Staff Proposed Implementation Approach for Agricultural and Urban Water Use Measurement



Agenda Item: 7-7, Attachment 2
Meeting Dates: April 7 and 8, 2004
STAFF PROPOSAL CALIFORNIA BAY-DELTA AUTHORITY

Other key elements of this proposed approach include:

Funding/costs. Funding for this effort would be expected to cost $1.8
million/year, which includes $150,000 for adaptive management. Cost-sharing
would be pursued to the extent possible. Activities would be prioritized and
phased to meet actual funding levels.

Implementation vehicle. The Authority (Science Board) and DWR would be
responsible for oversight and coordination of the research program; key
implementing partners would include water suppliers/users, university/college
research institutions, USBR, the Agricultural Water Management Council
(AWMC), and others. The Authority and implementing agencies would be
responsible for ensuring ongoing focus on measurement. No legislation would
be needed to support this action.

Adaptive management. The approach would incorporate annual review and
reprioritization of research needs. Research implementation structure would be
reviewed every five years to evaluate effectiveness of approach and results.
Program-wide review of measurement and reporting approach would be carried
out every three to five years.

Other Elements
This Staff Proposal incorporates other vital elements. These include:

Measurement of return flow, water quality, and in-stream gauging. Authority staff
acknowledges the need to define and implement appropriate measurement as it
relates to return flow, water quality, and in-stream gauging. Authority staff
recognizes the importance of the Independent Review Panel’s recommendation that
it complete the technical work associated with these measurement needs and
commit to moving forward in the near-future with a measurement strategy
necessary to support state water management objectives.

Measurement and reporting of groundwater substitution transfers. Authority staff
endorses current state policies and practices that require groundwater substitution
transfer permittees to measure and report groundwater wells directly involved in
substitution transfers at the highest technically practical level, including continuous
measurement, monitoring and frequent reporting. Authority staff is confident that
current practices will remain effective due to DWR’s role as either (1) a purchaser of
water, (2) an owner of facilities through which transferred water is wheeled; or, (3) a
potentially injured downstream user. The Program believes these current efforts are
appropriate and should continue to be supported and funded.
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Section 1V: Proposed Approach for Urban Water Use

Authority staff has worked with technical experts, agency staff, and stakeholder
representatives over the past year to take a comprehensive look at urban water use
measurement needs in the areas of urban water purveyor supplies (surface water and
groundwater) and deliveries and urban wastewater discharger collection and discharge.

Based on these efforts, Authority staff is putting forward a proposed implementation
package focusing on a handful of key actions related to urban water use measurement.

These critical needs — detailed below — apply most directly to the overarching state
water management objectives mentioned earlier. Implemented as a package, Authority
staff believes these actions would significantly impact critical state activities related to
planning, water rights, and water use efficiency activities.

Based on a review of existing statutes and regulatory requirements, a mix of legislative,
administrative, and budgetary actions may be needed to implement these actions.
Specific actions are called out within each section below.

Critical Needs
1. State standards/protocols for recording/reporting urban water use

Description of need: Current state regulations require water suppliers to provide
data in multiple formats and to multiple agencies. These requirements can place an
unnecessary burden on water purveyors. Moreover, as there are no overarching
standards and protocols to guide the way purveyors compile these data or
centralized system to store and retrieve the data, the value of the information to the
State is greatly diminished due to inconsistencies across water supplier data.

Proposed Action: Standardize how urban water purveyors compile and provide
data to the State. Working closely with local water purveyors, pertinent state
agencies (e.g., the State Water Resources Control Board and the Department of
Health Services), and other concerned stakeholders, the Department of Water
Resources (DWR) would establish standards and protocols for collecting, recording,
and reporting urban water measurement data and develop an electronic system for
receiving, compiling, storing, managing, quality-checking, and making available this
data. This computer-based data system would allow local purveyors to report data
in a convenient format and data users to access targeted data. Efforts would be
made to eliminate data recording and reporting redundancies and enable water
purveyors to submit all required water data through a single database.

Other key elements of this approach include:

Timeline for development of standards/protocols. Development of standards and
protocols would begin in July 2004. Proposed standards/protocols would be
completed by July 2006, with an interim milestone at July 2005 to assess progress.
(This timeline assumes availability of state funding.)
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Timeline for implementation. Phased implementation of standards and protocols
would take place over five to ten years to enable purveyors to embed these new
standards and protocols as part of routine upgrading of billing systems. Earliest
implementation efforts would move forward through beta testing. Ongoing
reports would be provided to the Authority and the public to summarize
progress towards development and implementation of state standards and
protocols. In those instances where conversion to state standards is considered
to be unduly burdensome, the State would work with the local purveyor to
develop conversion or translation factors that the State could use to facilitate
incorporation of the purveyor’s information into the database.

Funding/cost. Moderate costs — $600,000 per year — are projected to initially
develop database. An additional $400,000 per year is expected to be needed to
maintain and confirm data provided by local water suppliers on an ongoing
basis.

Implementation vehicle. Authority for this action would come from existing
agency authorities; the California Bay-Delta Authority would serve as convenor
for action given its composition and existing oversight and coordination role.

2. Metering of urban customer deliveries

Description of need: For decades, many of California’s diverse regions have
pursued a policy of metering urban water purveyor customer water deliveries.
Empirical research conclusively demonstrates that metered water service coupled
with volumetric pricing can reduce water demand by 20-25% or more. Currently,
approximately 7% of urban water deliveries in the state have no requirement to
meter®. While not all of these water savings constitute “net water savings,” the
demand reduction would enable purveyors to avoid the cost of purchasing new
water. Metering also provides the basis for effective management of purveyor water
systems.

Proposed Action: Require the use of suitable water meters at all customer
connections to the water delivery system. This proposal is consistent with the
Authority’s proposed Urban Water Use Efficiency (WUE) Certification Program
(BMP 4).

Other key elements of this proposed approach include:

Exemptions. Smaller water purveyors would be exempted from the measurement
requirement. Exemptions include community water systems which serve less
than 15 service connections used by yearlong residents or regularly serve less
than 25 yearlong residents, or a single well which services the water supply of a
single family residential home.

3 These figures developed within the Staff Work Group on Urban Water Use Measurement -- Compilation of
Background Information on Current Urban Water Use Measurement Practices, Costs, and Benefits. March 31, 2003.
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Timeline. Implementation would occur within 10 years from the establishment of
relevant state standards and protocols.

Funding/Costs. Total costs are expected to be $42.7 million per year®. Action
would be locally funded by affected urban water purveyors. In cases where
retrofitting is not locally cost effective, state grant funding may be provided. In
instances where grant funding is not available to the local agency, a deferment
process consistent with the Authority’s proposed Urban Water Use Efficiency
(WUE) Certification Program (BMP 4) would be used. Grant funding to support
this should be made available by the State. Calculations of local cost
effectiveness would use the California Urban Water Conservation Council’s
(CUWCC) definition of local cost effectiveness.

Implementation vehicle. Legislation may be needed, as the administrative actions
to strengthen required compliance, consistency, and quality assurance/quality
control of urban customer water deliveries measurement would represent a
significant departure from current practice.

3. Reporting of urban water source and delivery data

Description of need: In the past, California Water Plan water balance calculations
have been based on long-term averages of water uses and supply. However, these
data suffer because they cannot be used as “representative” conditions or conditions
that are reasonably expected to reoccur. (For example, long-term average data
cannot be used to estimate how much water might be available for a proposed
groundwater recharge program due to the many one-time anomalies in any given
year.) Consequently, as part of its 2003 California Water Plan Update, DWR is
instituting a Water Portfolio approach to state water planning and management. The
Water Portfolio approach relies instead on actual water use data as well as an
accounting of the source of water used by all sectors and in all regions of the state.
This approach is best supported by annual water use data, which is updated
annually with monthly or bi-monthly breakdowns of source and delivery data, and
breakdowns by customer class.

Annual data is needed to synchronize data submitted by local agencies in different
years and to show differences in water use across different water-year types. It also
enables continual or yearly (rather than once every 5 years) updating of the Water
Plan. Annual updates are also needed to ensure efficient collection, quality control,
and computation. If some of the data is collected annually and some every five
years as is current practice, it makes combining data streams very time intensive.
Further, for the data submitted on a five-year schedule, if quality control issues are
identified, it would likely be very time-consuming and costly to repair the data for
the preceding five-year period. And finally, the latest computational approach
adopted by DWR calls for continually updating water use computations to keep
staff costs more constant — thereby increasing the state resource use.

“ The local and state share can not be determined at this time, given the variability in both local meter installation
costs and avoided supply costs and the uncertainty of available state funding.
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Monthly (or bi-monthly, in the case of deliveries) data is needed to show seasonal
variation and allow computation of both indoor and outdoor water use. Customer
class data is needed to improve estimates of future use as well as the potential for
conservation savings.

In the aggregate, the State’s existing reporting systems (in particular, the DHS
Annual Report and DWR’s Urban Water Management Plans) already call for much
of this data. This data is not, however, being collected in a coordinated fashion. Nor
is all of the data needed to support DWR’s Water Portfolio approach being collected
on an annual basis with sufficient specificity in terms of time step or customer
classification. By combining existing reporting systems into a single system (as
recommended in Action 1, State Standards and Protocols, above), a key data gap
would be filled with negligible impact on local water purveyors.

Proposed Action: Require urban water purveyors to provide more specificity in
their annual reports of water sources and customer deliveries as outlined below:

Water production by month subtotaled by water source definitions conforming
to state water data collection guidelines and protocols.

Annual water deliveries subtotaled by customer class definitions conforming to
state water data collection guidelines and protocols.

Monthly or bi-monthly water deliveries, according to meter read frequency,
subtotaled by customer class definitions conforming to state water data
collection guidelines and protocols.

These requirements would apply to both retailers and wholesalers, except that
wholesalers would not be required to provide annual and monthly/bimonthly
water delivery data by customer class. Urban water purveyors would use best
professional practices and take steps necessary to attain and maintain accuracy of
measurement and reporting devices and methods.

Other key elements of this proposed approach include:

Exemptions. Consistent with exemptions specified in the Urban Water
Management Planning Act, urban water purveyors serving less than 3,000
service connections or supplying less than 3,000 acres-feet of water annually
would be exempted from reporting of the specified data. This exception would
not exempt suppliers from existing reporting requirements.

Timeline. Urban water purveyors would be required to report the specified data
to the State within two to three years of promulgation of measurement
standards/protocols. Existing reporting requirements would remain in effect
prior to promulgation of new standards/protocols.

5 A complete list of recommended urban water use reporting information is shown in the Draft Definition
of Appropriate Urban Water Use Measurement (Appendix 2).

April 2, 2004 19
Staff Proposed Implementation Approach for Agricultural and Urban Water Use Measurement



Agenda Item: 7-7, Attachment 2
Meeting Dates: April 7 and 8, 2004
STAFF PROPOSAL CALIFORNIA BAY-DELTA AUTHORITY

Funding/cost. State would provide technical assistance to assist local purveyors;
no significant costs are expected beyond current local and state outlays
anticipated.® Staff recognizes that some suppliers may face upfront costs but
believes that, over time, consolidated reporting requirements may reduce the
overall local administrative burden.

Assurances. Access to incentives (i.e., grants and loans) would be tied to
compliance. DWR would verify compliance with measurement and reporting
requirements and analyze reports to ascertain erroneous or incomplete
information. Review would focus on broad discrepancies.

Implementation vehicles. Legislation may be needed (e.g., to amend statutes
governing existing reporting requirements).

4. Groundwater Use

Description of need: State water planners currently have an incomplete
understanding of water withdrawal and consumption by groundwater users. This
pertains in particular to non-adjudicated basins, which constitute the majority of
groundwater basins in the state. This impedes the State’s (and regional/local
government’s) ability to plan for growth and more effectively manage groundwater
resources in times of drought.

Proposed Action: The State (DWR) would perform continuous regional
characterization of groundwater net usage in all sub-basins statewide. This would
enable the State to better monitor the overall status of groundwater in the state. It
would not entail any additional measurement of individual self-supplied
groundwater use outside of what is already required in adjudicated and managed
basins. Implementation of this action would be coordinated with ongoing revisions
to the California Water Plan.

Other key elements of this proposed approach include:

Timeline. Implementation of new methodologies would take place prior to
preparation of Bulletin 160 (2008). DWR would phase in the new methodologies,
focusing first on those basins with the most impacted groundwater resources.
DWR would state in each Bulletin 160 the extent to which groundwater data is
based on this approach.

Funding/cost. This new measurement approach is projected to cost the State an
additional $3 million per year. (Cost estimate includes costs associated with
measuring net groundwater usage in both agricultural and urban areas of the
State.)

® As water suppliers are already asked to provide much of this data on an annual basis to either DHS,
DWR or both, reporting requirements tied to increasing the data specificity (e.g., providing data on
monthly or bi-monthly rather than annual timesteps) are not expected to significantly impact local water
suppliers costs.
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Implementation vehicle. Performing this assessment would fall under DWR’s
existing responsibilities related to preparing Bulleting 160 and Bulletin 118; no
new legislation or regulation is anticipated.

Adaptive management. Ongoing evaluation would determine the degree to which
information coming from net groundwater usage measurement is satisfying state
and federal water management information needs. The Program would re-
evaluate the need for additional gross groundwater extraction data.

5. Research and adaptive management programs

Description of need: Improving the State’s ability to forecast and plan for future
urban water demands requires a fuller understanding of how water is used in urban
areas and how this is changing due to evolving land use patterns, demographics,
technology, and economics. Previous State Water Plan Updates have been
characterized by the use of simplified assumptions to predict urban water demand.

Proposed Action: Adopt a two-pronged strategy:

a. Research Program: State agencies would work with water purveyors and
universities/research organizations to develop and sustain an urban water use
research program. The Authority’s Science Board would establish a priority list
for research to be performed.

b. Adaptive management: State agencies (the Authority Science Board working in
conjunction with DWR and other State Water Plan actors) would identify and
pursue adaptive management needs for measurement as appropriate over time.
This adaptive management program would serve to evaluate the adequacy of
urban water use information available and the effectiveness of the measurement
actions adopted.

Other key elements of this proposed approach include:

Funding/cost. Funding for this effort would be expected to cost $1.8
million/year, which includes $150,000 for adaptive management. Cost-
sharing would be pursued to the extent possible. Activities would be
prioritized and phased to meet actual funding levels.

Implementation vehicle. The Authority (Science Board) and DWR would be
responsible for oversight and coordination of the research program; key
implementing partners would include water suppliers/users,
university/college research institutions, USBR, CUWCC, and others. The
Authority and implementing agencies would be responsible for ensuring
ongoing focus on measurement. No legislation is seen as necessary to
support this action.

Adaptive management. This approach would incorporate annual review and
reprioritization of research needs. Research implementation structure would
be reviewed every five years to evaluate effectiveness of approach and
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results. Program-wide review of measurement and reporting approach
would be carried out every three to five years.

Other Elements

This Staff Proposal recognizes the vital importance of ongoing measurement
activities related to urban water use. These current efforts, described below, are
appropriate and should continue to be supported and funded.

Measurement of urban water purveyor water sources/production. Authority staff
endorses current state policies requiring urban water purveyors to measure
water at all source and production points (including surface water, groundwater,
and recycled water) using suitable and suitably maintained water meters and to
read these meters and record data at least once a month.

Measurement and reporting of urban wastewater discharges. Authority staff endorses
current state and federal policies requiring urban wastewater dischargers to
install suitable measurement devices, read and maintain the accuracy of these
devices, record and store both effluent and wastewater reclamation data per
existing wastewater discharge standards and protocols, and report the specified
information annually to the State. Authority staff is confident that the data
management system currently being developed by the State Water Resources
Control Board will be satisfactory for collecting this data and disseminating it to
governmental agencies, wastewater dischargers, and other interested publics.
Nothing in this Staff Proposal should be construed to supercede existing state
and federal authority and requirements embodied in or through the federal
Clean Water Act and state Porter-Cologne Water Quality Control Act to impose
measurement, monitoring, and reporting requirements on wastewater discharges
subject to regulation under these acts.

Measurement and reporting of self-supplied groundwater use in adjudicated basins.
Authority staff endorses the current measurement of groundwater use by self-
supplied users in adjudicated basins as required by the existing governing
adjudications. Authority staff acknowledges that the adjudications require
reporting to watermasters and that these reports become public documents
available to state water planners and managers once received by the
watermasters.

Measurement and reporting of groundwater substitution transfers. Authority staff
endorses current state policies and practices that require groundwater
substitution transfer permittees to measure and report groundwater wells
directly involved in substitution transfers at the highest technically practical
level, including continuous measurement, monitoring, and frequent reporting.
Authority staff is confident that current practices will remain effective due to
DWR’s role as either (1) a purchaser of water, (2) an owner of facilities through
which transferred water is wheeled,; or, (3) a potentially injured downstream
user. Authority staff believes these current efforts are appropriate and should
continue to be supported and funded.
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Section V: Appendix

Appendix 1 - Final Report: Independent Panel on Appropriate Measurement of
Agricultural Water Use — and Appendix 2 — Staff Definition of Appropriate
Measurement of Urban Water Use — are not included in this version. These can be
accessed on the BDA website at:

http://calwater.ca.gov/BDPAC/Subcommittees/WaterUseEfficiencySubcommitteeMeetingMaterials.shtml

Appendix 3 - Summary of Stakeholder Comments — is provided on the following pages.
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September 2003

Mr. Tom Gohring
Assistant Deputy Director, Water Management
California Bay-Delta Authority

Dear Mr. Gohring:

Attached please find our Final Report on the Definition of Appropriate Agricultural Water Use Measurement. We
believe appropriate measurement is essential for the well being of California and its natural resources.

The Report, representing the consensus view of all six panelists, puts forward the Panel’s definition of appropri-
ate agricultural water use measurement. The Report represents more than two years of work.

As readers will see, a definition of appropriate agricultural water use measurement defies a simplistic answer.
Nonetheless, the Panel believes it is putting forward a perspective that is grounded in a thorough analysis, is mean-
ingful given today’s agricultural water use measurement practices and needs in California, and is useful for future
deliberations by affected stakeholder communities and state decision-makers.

The recommended definition of appropriate agricultural water use measurement builds upon the extensive tech-
nical analysis conducted by Authority staff and consultants. The Panel believes the analysis is both consistent
with past Panel guidance and sufficient to support the Panel’s deliberations.

The recommendation also is shaped by the important and ongoing involvement of stakeholder and agency rep-
resentatives. These representatives, many participating in an unpaid capacity, provided essential information on local
conditions and perspectives throughout the process. The Panel wishes to thank these many individuals for their
remarkable commitment to this effort.

Finally, while the Panel recognizes that concepts included in this report may be controversial to some, the Panel
believes it has honored its commitment to—in a neutral manner—put forward a consensus definition rooted in
well-informed and well-reasoned deliberations.

The Panel hopes this Report will be useful to the stakeholder and agency representatives who must now craft a
strategy for implementing this consensus definition. We are available to answer questions or concerns that may arise
as this process moves forward.

We thank the Authority for the opportunity to be involved in this effort and compliment it on its efforts to further
California’s understanding of this important topic.

Vit S-Lriagwn- va M\ {c{)Q\W
! Naomi Duerr, P.G. Chris Kapheim
South Florida Water Management District Alta Irrigation District

QW;WM> HWIL/ ....;-_1.:.5:’ A T

Thomas Harter, Ph.D.
University of California, Davis

Steve Hatchett, Ph.D.
Western Resource Economics

" Jack Keller, Ph.D.
Keller-Bliesner Engineering, LLC

‘I:{.- il .*T'_.L-'i-’.*-li'

* John Replogle, Ph.D.
U.S. Water Conservation Laboratory
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EXECUTIVE SUMMARY

BACKGROUND

The August 2000 CALFED Record of Decision (ROD) called for
legislation requiring the appropriate measurement of all water
uses in California. As a first step towards that goal, the ROD
directed that a panel of independent experts be convened to
help define appropriate agricultural water use measurement.

APPROACH
Based on this and related ROD commitments, the California
Bay-Delta Authority (Authority)—formerly referred to as the
CALFED Bay-Delta Program—convened six nationally rec-
ognized experts who collectively provided understanding in
the areas of measurement technology/hardware; resource
economics; groundwater hydrology; technical water policy;
water district operations; and, irrigation engineering.

The Panel, first convened in June 2001, deliberated over
a two-year period. The Panel’s deliberations were informed
throughout by the ongoing involvement of stakeholder and
agency representatives with both policy and technical per-
spectives. Additionally, the Panel’s deliberations were
grounded in an extensive technical analysis shaped by the
panelists and conducted by Authority staff and consultants.

FINDINGS

The attached Panel Report, representing the consensus view
of all six panelists, puts forward the Panel’s definition of
appropriate agricultural water use measurement.

Building off the regionally based technical analysis, the
Panel’s recommended definition focuses on those measure-
ment practices panelists identified as likely to—in a cost-effec-
tive manner—support state and federal planning and water
rights objectives, allow water users to undertake and demon-
strate the effects of efficiency measures, and facilitate valid
water transfers. Key elements of the Panel’s definition include:

Farm-Gate Measurement: Require districts to report
delivery data to the State. State and federal planners
are currently unable to adequately assess the potential
of on-farm water use efficiency improvements due to
gaps in how farm-gate delivery data is presently collect-
ed and reported to the State. Accordingly, the Panel
recommends that districts be required to report aggre-
gated farm-gate delivery data to the State. Changes in
methodology are not recommended at this time, since
current practices—whether estimated or directly meas-
ured—are considered sufficient to support both water
transfers and efficient on-farm water management prac-
tices. Moreover, roughly 90% of all farm-gate deliveries
are already measured at an accuracy of + 6% by vol-
ume. This recommendation is not intended to preclude
state and federal entities from linking approval of site-
or condition-specific grant-funding applications or water
contracts to higher levels of farm-gate measurement.

Groundwater Use Measurement: Employ more precise
methods to compute and report net usage to the State.
Current state and federal characterizations of groundwa-
ter resources are not conducted using consistent meth-
ods and are not done frequently enough to adequately
characterize groundwater usage. This hampers the
State’s efforts to determine the amount of groundwater
used in various regions and to characterize the extent of
overdraft. Accordingly, the Panel recommends that the
State employ more precise methods—specifically, con-
tinuous regional characterization of groundwater—to
compute net usage. This approach, expected to cost the
State an additional $2 million per year, represents a
substantial change from current practices. This recom-
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mendation is not intended to preclude the most precise
measurement standards, which are needed to support
water transfers or are required by various authorities to
meet site- or condition-specific needs.

Crop Water Consumption Measurement: Measure using
satellite-generated remote-sensing. Current approach-
es to measuring crop water consumption rely on indirect
methods applied infrequently, a practice that means
state estimates of crop consumption—a significant por-
tion of California’s total water use—are not validated
and could include significant error. The Panel’s recom-
mended approach—using satellite-generated remote
sensing to measure crop consumption—is expected to
yield significantly better estimates than current prac-
tices. It represents a minimum of $500,000 addition-
al annual cost to state or federal water agencies, and
would have no direct impact on water users.

Surface Water Diversion Measurement: Measure all
major surface water diversions using the best available
technologies and report data to the State. Accurate
data on surface water diversions is essential if state
and federal water agencies are to adequately manage
and plan for current and future needs. The complete-
ness, consistency and accuracy of current reports do
not allow these managers to quantify the amount of
water diverted. Accordingly, the Panel recommends
that all major surface diversions employ the best-avail-
able technologies—such as flow-totaling devices and
data loggers—and report the data to the State. As most
diversions are already using best-available technolo-
gies, the impact to districts is expected to be minimal.

Undertake comprehensive reviews to determine meas-
urement needs for return flows, water quality and in-
stream flows. The Panel recognizes that measurement

of return flows, water quality and in-stream flows is

Agricultural vs. Urban Water Use:
Measuring Water Delivery to End Users

PREPARED BY PANELIST JACK KELLER, ON BEHALF OF THE PANEL

Different approaches are required to measure water deliveries to agricultural and urban water users because of inherent
differences in agricultural and urban demand patterns, delivery systems, water quality, and costs (see Table Below).

Perhaps the most fundamental difference between agricultural and urban water systems is their patterns of use which dic-
tate important characteristics of their delivery systems. Urban water is available to all customers on demand—although
the range of flow is typically low, when an urban water user turns on the tap, water comes out. This level of service is expect-
ed by residential and industrial customers throughout the United States. To provide this level of service, urban water
systems—storage, pumps, and pipes - must be sized to provide peak water demand to many customers at once while meet-
ing fire hydrant flow and pressure standards. Because urban water users can take water many times a day at different flow
rates, only a recording measurement device—such as a totalizing meter—can give accurate delivery data.

On the other hand, agricultural distribution systems are sized to deliver water to only a few customers at a time on deliv-
ery schedules that provide water to farms once every two to six weeks. Typical agricultural delivery systems are designed
to provide water for traditional surface irrigation methods that periodically apply relatively large quantities of water to a
field and then use the on-farm water storage properties of the soil root zone to provide water to the crops between irriga-
tions. These systems must use either fixed rotational or arranged delivery schedules to match deliveries to system inflow.
Over-delivery results in some customers not getting their optimal flow rate; under-delivery results in canal spills (most agri-
cultural water suppliers use open-channel gravity-flow delivery systems). Either of these conditions leads to low water use
efficiency. Water district operators usually measure water delivery flows during these delivery events to make sure that their
canal system does not get out of balance. As a result of these operational requirements, agricultural water suppliers typ-
ically have a record of the farm delivery flow rate and duration for each water use event. This data can be used to esti-
mate the volume of water delivered even without a recording water measurement device.

Agricultural water quality and the variability of agricultural deliveries also affect end user water measurement. Farm size,
crops, and irrigation methods are different from field to field. Water delivery rates can even vary on a given field from one
irrigation event to another because of plant maturity or cultural practices such as rice paddy flood-up. Flow rate changes
are even possible during an irrigation event due to irrigation management actions. Unlike urban water systems that deliv-
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needed to support a variety of state and federal water
management objectives. However, given the lack of
information regarding the location, distribution and
type of existing measurement for these locations, the
Panel was unable to develop a more specific recom-
mendation at this time. The comprehensive reviews are
recommended as a state follow-on responsibility.

Program Manager Work Group: Convene a diverse stake-
holder group to give guidance to Authority staff in devel-
oping an implementation proposal.

Public Reviews: The proposed approach will be dis-
cussed with CALFED advisory and decision-making
bodies, and the public. (This step might also incorpo-

rate an urban water use measurement approach, which
Additionally, the Panel stressed that its definition is not stat- is being developed separately.)
ic and is likely to defy a one-size-fits-all prescription. Any imple-
mentation approach must be adaptive, include appropriate

exemptions, and allow for local flexibility and creativity.

Legislative/Agency Discussions: Finally, the Authority will
work with state policymakers, as necessary, to put forward
an implementation approach. This approach could neces-
NEXT STEPS sitate legislative changes, administrative changes or both.
Following review of this material with the Authority’s public

advisory bodies, the Authority intends to move forward with Though the issuance of this Report represents the Panel’s
its next step: developing an implementation strategy capa- final task, the Panel remains available to answer questions
ble of being broadly supported by affected stakeholder com- that may arise as this process moves forward.

munities. This phase, expected to take no more than six

months, will incorporate the following tasks:

er potable water, agricultural systems contain debris such as plant matter or algae. Consequently, agricultural water
measurement devices must handle a variety of flow rates under very difficult conditions. For example, while a water
meter may work adequately at the beginning of the irrigation season when flow rates are high and debris is low, later in
the season they may not work at all because flow rates have been reduced below the operating range of the device or
because aquatic weeds foul the impeller. Because agricultural delivery flow rates, system configurations, and water qual-
ity varies so much, agricultural water end user measurement defies a “one size fits all” solution.

Finally, the relative costs of measurement are very different in agricultural and urban settings. For residential customers,
the cost of implementing measurement (hardware, meter-reading, etc.) represents an increase in water rates of $5 to $20
per month ($60 to $240 per year). On the other hand, agricultural farm-gate measurement represents an increase in farm
costs for a single field of $30 to $200 per month. For most crops, this is a significant fraction of farm income—in some
cases eliminating the ability of the farm to make a profit. This high sensitivity to the cost of end use water measurement
makes decisions about farm-gate measurement particularly significant.

COMPARISON OF AGRICULTURAL & URBAN RESIDENTIAL WATER DELIVERY SYSTEMS

Characteristics Agricultural Urban Residential

Demand Patterns Ability to serve peak crop ET and typical losses; Ability to serve peak demand and meet fire hydrant flow/

only deliver to 5% to 15% of customers at a time pressure standards; could serve virtually all customers at once
System Hardware Mostly open channel, gravity flow; unexpected
changes in deliveries can result in canal spills

Piped and pressureized systems; pipes flow full

Delivery Frequency Deliveries arranged in advance or on fixed schedule Deliveries available on demand
(rotation) - two to six weeks between deliveries

Delivery Rate 0.5 to 20 cfs (225 to 9,000 gpm) 0.5 gpm to 20 gpm

Delivery Duration 2 to 72 hours 5 minutes to 2 hours

Water Quality Untreated, contains debris Treated to potable standards

On-Site Storage Root zone stores crop demand for 2 to 6 weeks None
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OVERVIEW

Measurement of water usage in the agricultural landscape is
nearly as varied as the crops themselves. Some regions or
districts rely on precise and frequent measurement to track
how water moves through and within their systems. Others
depend more heavily on estimates. The current approach to
measurement grows out of unique, place-specific histories,
economics and needs.

Water users and suppliers rely on the information gener-
ated for a variety of purposes. Measurement data can help
local water districts distribute water to users, make opera-
tional decisions and improvements, and charge for water
according to the amount used.

More recently, as California’s water resources have become
increasingly scarce, diverse stakeholder groups also have
recognized the importance of measurement to state and fed-
eral agencies trying to manage a much-in-demand resource.
Measurement can, among other things, provide better infor-
mation on statewide and regional water use to support plan-
ning and water rights objectives, allow water users to
undertake and demonstrate the effects of efficiency meas-
ures, and facilitate valid water transfers.

IMPETUS FOR THE PANEL
The California Bay-Delta Authority (formerly referred to as
the CALFED Bay-Delta Program) is a cooperative effort
among state and federal agencies and the public to ensure
a healthy ecosystem, reliable water supplies, good quality
water, and stable levees in California’s Bay-Delta system.
Recognizing the potential impact of water use measure-
ment on these overarching goals and the intense stakehold-
er interest in this topic, the August 2000 Record of Decision
(ROD) called on the Authority’s Water Use Efficiency (WUE)
Program to take a closer look at measurement and deter-

mine what is needed and, as appropriate, put forward legisla-
tive or other strategies to bolster the current approach:

“Diverse stakeholder groups have recognized the impor-
tance of, and need for, appropriate measurement of
water deliveries. Measurement will provide better
information on statewide and regional water use,
enable water purveyors to charge for water according
to the amount used, allow water users to demonstrate
the effects of efficiency measures, and facilitate a
water transfers market. CALFED Agencies have initi-
ated a public process to add greater definition to
‘appropriate measurement’:

e An independent review panel on appropriate
measurement will be convened. This panel will
provide guidance that will help define appropriate
measurement as it relates to surface and ground-
water usage. The panel will prepare a consensus
definition of appropriate measurement by the end
of 2001.

At the completion of this stakeholder/technical
process, CALFED Agencies will work with the Cal-
ifornia State Legislature to develop legislation for
introduction and enactment in the 2003 legisla-
tive session requiring the appropriate measure-
ment of all water uses in the State of California.”

Based on this ROD commitment, the Authority convened an
Independent Review Panel on Appropriate Agricultural Water
Use Measurement to: (1) assist it in defining appropriate
measurement as it relates to agricultural water use efficien-
cy; and (2) outline possible steps for moving forward. [The
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ROD-stipulated deadlines noted above have shifted to satis-
fy the Panel’s subsequent call for a more detailed and time-
consuming analysis than initially anticipated.]

The intent of the Panel’s deliberations were neither to chart
nor preclude any particular implementation path. That task is
to be handled in subsequent stakeholder discussions and will,
like other facets of the Authority’s Water Use Efficiency Pro-
gram, be underpinned by the Program’s commitment to region-
ally sensitive, incentive-driven and cost-effective approaches.
(A separate process is being used to address urban water use.)

PANEL PARTICIPANTS

In designing the Panel, the Authority sought to bring togeth-
er a cross-disciplinary mix of independent experts capable of
credibly tackling the potentially controversial question of
defining appropriate agricultural water use measurement for
both surface and ground water. The Authority further strove
to craft a set of deliberations that would be objective-driven,
involve the input of affected and informed stakeholder com-

munities, be outcome-focused, and be perceived as credible.

To recruit panelists, the Authority worked with stakehold-
er and agency representatives to identify and select nation-
ally recognized technical experts who collectively were able
to provide understanding of the following areas:

Measurement technology/hardware: This panelist is to
bring an understanding of existing and emerging meas-
urement technologies and hardware. He/she should
also be familiar with the technological limitations.

Resource economics: This panelist is to bring expertise
related to the costs and benefits associated with meas-
urement. He/she should also be familiar with issues
related to financing measurement improvements.

Groundwater hydrology: This panelist is to bring an
understanding of the purposes, benefits, limitations
and costs associated with groundwater measurement.

The Value of Information

PLANNING AND MANAGEMENT

stone of sound resource management.

PREPARED BY PANELIST NAOMI DUERR, ON BEHALF OF THE PANEL

Water measurement plays an important role in managing California’s water resources.

In order to manage California’s water, the State must first know something about its characteristics, such as its quan-
tity, quality, depth, location, ease of access, current use, and source and rate of replenishment. These characteristics
must all be measured (or estimated). Once we have knowledge about a water system, we can assess how changes in
weather, water withdrawal patterns, water uses, or restoration efforts might affect it. Measurement is key to understand-
ing dynamic systems and assessing impacts to them over time.

BASELINE TO MEASURE EFFECTIVENESS OF CONSERVATION MEASURES

Water resources are increasingly valuable as demands rise over time. Conservation can be a cost-effective way to stretch
water supplies. Conservation can delay the need to construct larger wellfields or to expand a community’s water treat-
ment facilities. Yet without measuring current water use, we can only guess at which conservation techniques might be
most cost-effective. Should a farmer line a canal or invest in a drip irrigation system? Should a district build a new reser-
voir or store water underground? Only by measuring water use and understanding the nature of that use can we predict
which conservation measures are likely to be most cost-effective. Once appropriate conservation tools are implement-
ed, measurement is again key to quantifying actual gains and determining whether we are reaching our targets.

FINALLY, THE ACT OF MEASURING IMPLIES INTRINSIC VALUE

The accuracy with which we measure the use of a resource generally reflects its unit value—the cost of measuring more
accurately needs to be justified by the benefit achieved. Resources which are perceived to have very high economic value
per unit are measured precisely (diamonds are measured in hundredths of a carat), while resources with low unit value
are measured imprecisely (fill dirt is measured to the nearest cubic yard). In the past, water supply for irrigation has
been relatively abundant in some regions of California, due to firm and abundant water rights. Although water is
extremely valuable to these areas (essential in fact), its marginal value has been relatively low. As a result, the cost of
precise measurement has not seemed worth it. However, these days, good, clean plentiful water is not as available as
it once was, and treatment costs have increased over time as concerns about purity have grown. If we appropriately meas-
ure water extraction, end use, return flows, and quality, we recognize water’s inherent value. Valuing water is a corner-
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Ideally, he/she would have experience working in and
out of adjudicated basins.

Technical water policy advisor: This panelist is to bring
an in-depth understanding of how the integration and
interpretation of large data sets can be used to inform
public-sector policy making. This includes understand-
ing: 1) what'’s required to collect and use data, and, 2)
what are the relative costs and benefits of maintaining
centralized data.

Water district operator: This panelist will contribute an
on-the-ground perspective of a water district operator inti-
mately familiar with agricultural irrigation in California.

Senior integrator/irrigation engineering: This panelist
is to contribute expertise related to irrigation engineer-
ing. As well, this panelist will bring practical experi-
ence in recommending measurement programs for
water agencies.

Potential panelists also were considered for their ability to
meet the following criteria: 1) objectivity, as reflected in the
perceived willingness/ability to integrate diverse viewpoints;
2) ability to work collaboratively; 3) understanding of the
various objectives related to measurement; 4) practical expe-
rience with on-the-ground use of measurement; 5) compe-
tent and comfortable with analysis, storage, dissemination
and use of measurement data; and, 6) availability. A list of
the panelists, along with their expertise and affiliation, is
provided in the chart below. (More detailed biographies are
included in Appendix 1.)

To foster a process informed by local stakeholder views
and perspectives, the Panel process also incorporated the

PANELISTS WITH AFFILIATION AND AREA OF EXPERTISE

Panelist Affiliation

Naomi Smith Duerr

Director, Environmental Monitoring and Assessment

continued input of diverse and informed stakeholders and
state and federal agency representatives. These individuals
participated in two different ways.

Technical Advisors: Each major stakeholder group—
agricultural, environmental and agency—was asked to
name three technical representatives to support the
Panel’s deliberations by helping the panelists and the
Authority to better understand local issues and informa-
tion sources. These Technical Advisors were invited to
participate in Panel deliberations and provided interim
guidance as well. A listing of these individuals is includ-
ed in Appendix 1.

Ad Hoc Work Group: Each major stakeholder group—
agricultural, environmental and agency—also was asked
to name representatives able to provide more policy-
focused guidance to the Authority and Panel. These
participants—also invited to contribute to Panel delib-
erations and provide between-meeting guidance—
served as a sounding board regarding Panel design,
panelist selection and ongoing Panel process. A list-
ing of these individuals is included in Appendix 1.

Finally, the Panel’s deliberations were supported by a
Technical Team consisting of Authority staff and consultants
with expertise in hydrology, irrigation technologies and prac-
tices, resource economics, water law and stakeholder involve-
ment/ facilitation. At times, panelists Jack Keller and Steve
Hatchett also participated in a liaison role to ensure the
Technical Team’s work was consistent with previous Panel
guidance. A listing of Technical Team members is included
in Appendix 1.

Expertise

Technical Water

Thomas Harter

Steve Hatchett
Chris Kapheim

Jack Keller

John Replogle

Department, South Florida Water Management District

Associate Cooperative Extension Specialist, Department of
Land, Air and Water Resources, University of California, Davis

Economist, Western Resource Economics
General Manager, Alta Irrigation District

Professor Emeritus of Agricultural and Irrigation Engineering,
Utah State; Founder and CEO, Keller-Bliesner Engineering

Research Hydraulic Engineer and Chief Scientist,
U.S. Water Conservation Laboratory

Policy Advisor
Groundwater Hydrology

Resource Economics
Water District Operator

Irrigation Engineering

Measurement Technology
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PANEL MEETING SCHEDULE

Initially, the Authority anticipated the Panel process would
require two meetings and last six to nine months. Given the
complexity of the topic and early-on Panel guidance that
directed the Technical Team to undertake an extensive, rig-
orous and region-specific analysis, the Panel’s deliberations
spanned two years and involved numerous in-person and
teleconference meetings.

The Panel met in three face-to-face sessions. The first ses-
sion, held in June 2001, focused on scoping questions and
information needs related to the Panel’s deliberations. The sec-
ond session, held in October 2001, centered on an interim
review of a preliminary technical analysis. The third and final ses-
sion, held in June 2003, focused on developing a consensus def-
inition of appropriate agricultural water use measurement.

The Panel also held numerous teleconferences to review
the evolving technical analysis and provide continued input
to the Technical Team. Panelists also reviewed and com-
mented on interim staff technical analyses via e-mail.

Throughout the process, the deliberations were structured
to incorporate and encourage the participation of affected
stakeholder communities. As noted above, stakeholder and
agency representatives were invited to participate in Panel
deliberations. The public also was invited to attend Panel
meetings. Finally, CALFED held a series of public workshops

throughout the state to provide updates and information to
interested members of the public.

TECHNICAL APPROACH
In its earliest deliberations, Panel members stepped out a
series of topics essential to better understand prior to answer-
ing the primary question: What is the definition of appropri-
ate measurement?

Most generally, the Panel called on the Technical Team to
undertake a region-by-region analysis of the following:

e What are the purposes of agricultural water use meas-
urement?

e What are the current baseline conditions, including
an overview of measurement locations and intensities
and regional snapshots?

e What are the benefits and limitations of the current
approach?

e What would be the costs and benefits associated with
altering the current measurement approach?

To develop comprehensive and credible answers to these ques-
tions, the Technical Team worked with the Panel and local
consultants and stakeholders to undertake a rigorous analysis
that relied on the following overarching methodology:

Implication of Irrigation Measurement Accuracy

PREPARED BY PANELIST JOHN REPLOGLE, ON BEHALF OF THE PANEL

Water measurement, as referred to in this document, is usually worded, for example, “...accurate to within + 6% by vol-
ume.” Water measuring devices may display either flow rate or flow volume, or both. Suppose a weir, which is basically
a flow-rate device—that is, a depth reading used in an equation or table to indicate, say, 4000 gallons per minute—is fit-
ted with a depth gauge on the canal sidewall that has been accurately referenced to the weir lip. However, waves make
reading of the wall gage difficult to within 20% of the depth. The basic flume or weir may have a proven accuracy better
than 2% to 5 %, but expensive stilling wells or sonic level detection and time-rate accumulation may not be practical at
the site. Can this location produce a “by volume” measurement to meet accuracies to within = 6% for system manage-
ment and billing purposes?

The answer is that it is possible to meet the requirement. This is true because, if enough manual readings are accumu
lated over the delivery time of interest, some of the wave-hampered readings will be high and some will be low, so that
by applying statistical methods, the sloppy readings (if enough are available) will give a volume delivery to the customer
that approaches the basic 2% to 5 % accuracy of the weir. This would be well within the + 6% target. The number of read-
ings needed can be determined by statistics. However, the wide margin on individual readings does not bode well for the
farmer who is trying to determine when to return to his canal gate to change the water to the next field. Ultimately, it is
hoped that more precise instantaneous measurements can be implemented to improve the farmer’s on-farm manage-
ment. Meanwhile, for canal system operations, measurements of + 15% by volume, is tolerated as being acceptable at
individual customer levels, again because the random “overages” and “underages” of many customers will compensate
and produce a volumetric accuracy suitable for the delivery authority who uses the information to assure that the main
canal is adequately operated and for billing purposes.

The above explanation illustrates the desires of the Panel to incorporate and make use of flow measurements for one or
more of at least two purposes. The limits recommended for a flow measurement that is accurate enough depends on the
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Step One: Articulate objectives of measurement. The
Panel called for the analysis to be structured to explore
objectives of measurement (surface and groundwater)
that support both specific Authority goals and broader
statewide needs. In doing so, panelists strongly recom-
mended that the analysis focus primarily on state and
federal objectives related to water planning, water avail-
ability, water transfers and water use efficiency. At the
same time, the Panel recommended that the analysis
also identify important linkages between measurement
and local objectives. The results of this analysis are
presented in Section 1.

Step Two: Identify measurement components. In order
to undertake a regional analysis, it was necessary for
the Technical Team to develop a strategy for character-
izing and considering changes to existing measurement
practices. To accomplish this task, the Technical Team
articulated three critical aspects of measurement: (1)
the general location of where measurement is made (in
other words, how the data is derived); (2) the intensity
of the measurement; and, (3) the fate of the data asso-
ciated with a measurement (how the data is used). The
results of this analysis also are presented in Section 1.

Step Three: Track baseline conditions. In order to char-
acterize the capabilities of existing measurement prac-
tices and estimate the incremental costs and benefits
associated with different measurement strategies, it
was first necessary to articulate the existing baseline
conditions. This step necessitated working with region-
al experts to develop region-by-region estimates of exist-
ing measurement infrastructure and practices. It also
required characterizing the State’s current legislative
and regulatory approach to measurement. These assess-
ments are included in Section 2 (Baseline Conditions)
and Appendix 2 (California Legal Authorities).

Step Four: Characterize benefits, limitations and poten-
tial changes to existing practices. Once baseline con-
ditions were understood, the Technical Team undertook
a regional analysis to: (1) characterize the ability of
current measurement practices to meet the critical
state and federal objectives identified in Step One;
and, (2) identify possible and realistic changes to exist-
ing practices. In doing so, the analysis sought to iden-
tify—in a qualitative manner—the potential benefits
to state and federal objectives if water suppliers and
users altered their current measurement practices. The
results of this analysis are presented in Section 3.

intended use of the measurement. One use of measurement information is for flow volume accounting over a day, a
month or season. Water districts need information on volume of water delivered if they are going to equitably allocate water
supplies to growers or bill growers by volume of water delivered. Growers need information on volume of water delivered
if they are going to use a field water budget to schedule their irrigations. Here, as illustrated above, the measuring accu-
racy need not produce an instant reading that is highly precise at any moment. An example of “precise” is the ability to
distinguish the markings on, say, a wall gage. “Accuracy” refers to the ability to determine a flow rate, or flow volume, in
relation to some otherwise determined correct flow rate or flow volume. It is not always possible to have a correct value
for comparison outside of a laboratory setting. On the other hand a “precise” reading may not necessarily equate to an
“accurate” reading because the zero-setting on a weir may have shifted, or the rating equation or table may not be well
matched to the structure, causing a bias emor.

A more stringent and rarely needed form of measurement is for immediate flow-rate management applications. This sit-
uation could arise if that same farmer, mentioned above, needs to know instantaneously when he has applied the correct
amount of water. For precision-leveled basin irrigation of upland crops at a steady, known flow rate, the irrigator can cal-
culate a shutoff time. For example, irrigating 10 acres at 10 acre-inches per hour (10 cfs) will apply 4 inches in 4 hours.
This measurement reading would need to be as precise and accurate as practical, because a 20% error in his single
reading of the flow metering system could cause his shut-off time to be wrong by over three-quarters of an hour. Howev-
er, this is less important for most other irrigation methods such as furrow and sloping border irrigation as the timing of
irrigations is based on the relatively unpredictable time it takes for the water to reach the ends of the furrows or border
strips. And for flooding rice basins, differences in flow rates merely alters the depth of the water stored in the basins.

For these reasons, the Panel believes the accuracy levels incorporated into its recommendations are both appropriate
and achievable.
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Step Five: Develop cost projections associated with dif-
ferent measurement practices. Relying on baseline con-
ditions developed in Step Three and potential changes
to measurement practices first outlined in Step Two
and further considered in Step Four, the analysis looked
at the quantitative costs associated with altering current
measurement practices (both hardware and data man-
agement). These costs were developed at both region-
al and statewide levels. The results of this analysis are
presented in Section 4.

Step Six: Analyze costs and benefits. As directed by the
Panel, the last step in the analysis was to put forward a
draft staff analysis of the potential quantitative costs and
qualitative benefits associated with changes to current
measurement practices and develop draft recommenda-
tions based on that analysis. This analysis also included
any general recommendations related to future imple-
mentation considerations. The results of this regionally
based analysis were presented to the Panel during its
final set of deliberations and served as the foundation for
their discussions. This analysis is included in Section 5.

The Technical Team relied on a variety of strategies and
information sources to develop and confirm the analytic steps
outlined above. It surveyed water suppliers and water users
throughout the state, catalogued measurement practices and

costs, talked with state and federal water managers and
interviewed environmental stakeholders. Team members
reviewed the State’s regulatory and statutory framework, as
well as talked with water managers in six other states to bet-
ter understand their experiences. Additionally, the Technical
Team met with local experts throughout the state to gather
relevant data, present the results of its analysis and solicit
feedback. Finally, public workshops were held to solicit feed-
back and comment on the analysis. (A summary of the pub-
lic comment on the draft analysis is included in Appendix 4.)

More specific descriptions of the analytic techniques and
information sources are outlined within each section of this
report.

NEXT STEPS

As noted earlier, CALFED is committed to working through a
two-step process to ensure it puts forward an approach to
agricultural water use measurement that is both technical-
ly sound and capable of being broadly supported.

The first step—the Panel’s determination of a definition
of appropriate measurement—is summarized in this report,
which will be distributed to and discussed with CALFED
advisory- and decision-making bodies and the public. A sum-
mary of all public comments received on this Panel report
will be attached as part of the permanent record.

Following these discussions, the Authority intends to move
forward with the second step: developing an implementa-

ing the comment:

and too speculative to be meaningful.

Project Specific Costs and Benefits

PREPARED BY PANELIST STEVE HATCHETT, ON BEHALF OF THE PANEL

A comment received from water users concerned the need to evaluate the costs and benefits of measurement (espe-
cially farm-gate measurement) in the context of future water use efficiency and water management projects that might
require or be enabled by better measurement. The comment suggested using a comprehensive benefit-cost evaluation
of both the measurement approach itself and any linked future projects.

The Panel considered this comment seriously. The Panel’s approach throughout the process has been that measurement
needs to serve one or more defined objectives, and it has not recommended measurement levels simply because there
may be future uses of the information. However, the Panel also felt that the Technical Team’s ability to make reason-
able and quantitative estimates of future benefits is limited. Therefore, the Panel came to two general conclusions regard-

1. It would not be reasonable to attempt to estimate the costs and benefits of future water use efficiency and manage-
ment projects requiring or enabled by better measurement. Such an analysis would be virtually unlimited in scope

2. The state should be cautious in supporting measurement approaches that significantly increase costs when the
benefits are uncertain. Rather, a tiered recommendation is preferred which sets a lower, but acceptable baseline level
of measurement and then identifies conditions under which higher (more precise) measurement would be appropri-
ate. These conditions could include: state grant funding of water use efficiency projects that require better meas-
urement; and/or, local agency decisions to implement volumetric water pricing.
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tion strategy capable of being broadly supported by the many
affected stakeholder communities. This phase, expected to
take no more than six months, will have several steps:

Program Manager Work Group: The WUE Program will
convene a diverse stakeholder group to serve as a
sounding board as it develops a proposed implementa-
tion approach. As discussed earlier, the Program'’s pro-
posed approach will draw on the Panel’s report and be
shaped by the Program’s commitment to regionally sen-
sitive, incentive-driven and cost-effective approaches.

urban water use measurement that is being developed
through a separate process.

Legislative/Agency Discussions: Finally, the WUE Pro-
gram will work with state policymakers, as necessary, to
put forward an implementation approach. It is uncer-
tain at this point whether a final recommended imple-
mentation package will necessitate legislative change,
administrative changes or both. Again, it is possible
that this step will incorporate an approach to urban
water use measurement that is being developed through

a separate process.
CALFED and Public Reviews: Once drafted, the WUE
Program proposed approach will be drafted for review,
discussion with and final revision by CALFED advisory-
and decision-making bodies and the public. It is pos-

sible that this step will incorporate an approach to discussions related to this important topic.

Interested stakeholders are invited to review the accom-
panying materials and submit any comments to the Califor-
nia Bay-Delta Authority for its consideration as it continues

CVPIA Water Measurement Requirements

PREPARED BY USBR AGENCY REPRESENTATIVE TRACY SLAVIN, ON BEHALF OF THE PANEL

The United States Bureau of Reclamation requires all Central Valley Project water service or repayment contracts for
agricultural, municipal, or industrial purposes that are entered into, renewed, or amended under any provision of Fed-
eral Reclamation law after enactment of the Central Valley Project Improvement Act (CVPIA), shall provide that the con-
tracting district or agency:

e Ensure that all surface water delivery systems within its boundaries are equipped with water measuring
devices or water measuring methods of comparable effectiveness acceptable to the Secretary within five
years of the date of contract execution, amendment, or renewal;

e Ensure that any new surface water delivery systems installed within its boundaries or on or after the date of
contract renewal, are so equipped; and

e |nform the Secretary and the State of California annually as to the monthly volume of surface water deliv-
ered within its boundaries.

This requirement is also incorporated into the Criteria for Evaluating Water Management (Conservation) Plans (Plans) pre-
pared under the CVPIA. The Plan is required of each contractor which receives more that 2,000 irrigable acres or receives
more that 2,000 acre feet in their service area, or receives more than 2,000 acre feet for M&I purposes. For these con-
tractors, the Plan can be used to ensure that they are meeting the water measurement requirements under CVPIA.

The Water Conservation Criteria were first developed in 1993 through an extensive public scoping process. Water Mea-
surement to each farmer was determined to be a Best Management Practice (BMP) that, when tied with volumetric pric-
ing, provided farmers with a strong price signal resulting in agricultural water conservation. Based on this input,
Reclamation identified measurement as a critical BMP and incorporated this requirement into the Standard Criteria.

Both Reclamation and the CALFED’s Agricultural Water Management Panel address requirements for farm-gate meas-
urement, but the purposes of the measurement differ. The Panel’s recommendations focus on the need to aggregate
estimates of farm-gate measurement in the context of providing information that will assist state and federal water plan-
ning and water balance estimates. The Panel recommendations reflect its conclusion that the hardware currently in place
is appropriate for such planning purposes if data are collected and reported.
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As directed by the August 2000 CALFED Record of Decision, the
California Bay-Delta Authority (Authority) convened the Inde-
pendent Review Panel on Appropriate Agricultural Water Use
Measurement (Panel) in June 2001 to develop a consensus
definition of appropriate agricultural water use measurement.

The Panel represents a cross-disciplinary mix of six nation-
ally recognized experts who collectively provide understanding
in the areas of measurement technology/hardware; resource
economics; groundwater hydrology; technical water policy;
water district operations; and, irrigation engineering. A com-
plete listing of Panel members is included in Appendix 1.

This final Panel Report, representing the consensus view
of all six panelists, puts forward the Panel’s definition of
appropriate agricultural water use measurement. The Report
represents more than two years of work by the Panel, involv-
ing three in-person meetings and numerous teleconferences,
frequent communications with staff and consultants to the
Authority, and the ongoing involvement of and input from
stakeholder representatives. The Panel’s final set of deliber-
ations was held June 9, 2003, in Sacramento, California.

The recommended definition builds off the extensive tech-
nical analysis conducted by Authority staff and consultants
(referred to as the Technical Team). That analysis, shaped by
the Panel and presented in Part Two of this document, iden-
tified—on a region-by-region basis—the quantitative costs
and qualitative benefits likely associated with changes to
current agricultural water use measurement practices.

As guided by the Panel, the analysis centered on the poten-
tial for measurement improvements at seven specified loca-
tions to meet state and federal water management objectives.
The seven locations are: 1) surface water diversions, 2) ground-
water use, 3) crop consumption, 4) return flow sites, 5) water
quality monitoring sites, 6) in-stream flows and 7) farm-gate
deliveries. The Panel further directed the Technical Team to
use state and federal objectives related to water allocation,
water planning, water transfers, and water use efficiency to

guide their analyses. The Panel also instructed the Technical
Team to note the potential for measurement improvements to
contribute to local objectives—such as on-farm water man-
agement—>but not to use these local objectives as the basis for
justifying the definition of appropriate measurement.
Following the general recommendations presented below,
a set of “Location-Specific Definitions” summarize the
Panel's consensus view on the definition of appropriate
measurement at the seven locations under discussion. Each
location-specific discussion is summarized into four parts:

ISSUE: This provides a brief description of the rationale
for improved measurement.

RECOMMENDATION: This provides a summary of the Panel’s
recommendation related to what measurement it considers
appropriate. The recommendations are characterized as
either “basic,” “high” or “highest technically practical,”
to be consistent with terminology used in the detailed tech-
nical analysis. (Although the Panel recognizes there are
more than just three measurement options for each location,
the analysis focused on the three discrete levels introduced
above to provide a consistent basis for analysis of costs and
benefits.) Taken together, these recommendations consti-
tute the Panel’s definition of appropriate measurement.

EXPECTED IMPACT: This outlines the expected impact—
both in terms of cost and burden—to local water users.
It also identifies where the State is likely to bear the cost.

FOLLOW-ON NEEDS: This lists out key follow-on needs
raised during the Panel discussion.

The Panel hopes this Report will be useful to the stakehold-
er and agency representatives who will now work with the Author-
ity to craft a strategy for implementing this consensus definition.
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GENERAL RECOMMENDATIONS

The Panel believes that its consensus recommendations artic-
ulate a definition of appropriate agricultural water use meas-
urement that is both grounded in a sound technical analysis
and responsive to California’s current and near-term needs.
Moreover, the Panel believes the definition can serve as a solid
foundation for follow-on discussions, to be convened by the
Authority, centered on crafting an implementation approach.

Still, as the Authority moves forward with this initiative,
the Panel wishes to put forward some important general rec-
ommendations related to the Authority’s development of an
implementation approach.

1. The Panel’s final definition of appropriate measure-
ment needs to be summarized in a manner that is straight-
forward, accessible and supported by the underlying detailed
technical analysis.

2. The intent of these recommendations is neither to chart
nor preclude any particular implementation path. The Panel
recognizes that the implementation task is to be handled in
connection with subsequent stakeholder discussions and will
be underpinned by the Authority’s commitment to regionally
sensitive, incentive-driven and cost-effective approaches.

3. Any new approach to measurement must be adaptive
and structured in a manner that enables an evolving definition
of “appropriateness.” This adaptive structure would, over time,
account for changes in pertinent factors such as technology

and economics. Accordingly, any legislative or regulatory imple-
mentation strategy must be carefully crafted to account for,
among other things: (1) technological advancements over time;
and (2) statewide growth, development, and increases in rel-
ative scarcity of water for various beneficial uses over time.

4. As the Authority drafts its implementation approach,
the Panel recommends it consider the following: (1) the need
to accompany any measurement requirements with an appro-
priate set of available exemptions, variances and “second-
best” approaches; (2) the importance of focusing on how
measurement “data” will be turned into “information” use-
ful to governmental and private entities; and, (3) the neces-
sity to provide staffing adequate to carry out certain
labor-intensive measurement requirements or to implement
approaches that allow requirements to be satisfied in a way
that minimizes the labor involved.

5. The Panel has some concern that certain measurement
costs included in the analysis (particularly those for ground-
water and crop consumption) may have been underestimat-
ed by the Technical Team. The Panel urges the Technical
Team to either re-review their cost estimates or indicate that
further refinement may be required. The Panel does not
believe its definition of appropriate agricultural water use
measurement is contingent on the precision of cost infor-
mation provided. In other words, the Panel would have made
the same recommendations even if the actual costs are con-
siderably higher than indicated.

Measurement and On-farm Efficiency

PREPARED BY PANELIST JACK KELLER, ON BEHALF OF THE PANEL

Many factors influence a farmer’s decision to invest in on-farm water conservation. Aside from the obvious issue of how
much the conservation improvement will cost, the farmer will consider: the amount and reliability of the farmer’s water
right or allocation; the price paid for water delivery, assuming the cost varies with volume received and the price is large
enough to provide a meaningful cost signal; the availability of other water sources; the cost of other farm inputs; the rel-
ative financial health of the farm; and the potential impact on other water users. In many situations, factors such as the
availability of other water sources, the perceived scarcity of water, the cost of other farm inputs, and the relative econom-
ic health of the farm overshadow the water delivery and water cost factors.

In California, surface water rights and the resulting supply are treated much the same as property rights and are typical-
ly collectively held by water suppliers for their water users. The agricultural water suppliers (irrigation districts) are non-
profit public agencies with Boards of Directors that are elected by their water-users. The charges for supplying irrigation
water for the lands the district was formed to serve cannot be greater than the cost of operating the district, and water-
users favor having low water service costs. Approaches such as tiered pricing can be used to maintain a district’s revenue
equal to its cost, but these are often resisted by growers for various reasons.

All districts already have some means for diverting their legal share of surface water and distributing it to the farms they
serve in a reasonably equitable manner. The delivery efficiency and accuracy of allocations generally depends on the
size of the district’s dependable water supply relative to irrigation demand during the dry periods, especially in drought
years. (For purposes of this discussion, demand is the sum of applied water requirements for comfortably irrigating all the
farmland in the district’s service area.) The delivery efficiency, measurement and allocation accuracy is typically direct-
ly related to the district’s relative water supply. The lower the surface water supply is relative to the demand, the higher
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Farm-Gate Deliveries

ISSUE
State and federal agencies need accurate information on the
sources and destinations of agricultural water to allow them
to adequately manage and plan for current and future needs.
To this end, the State needs improved estimates of water
balance components, including improved information on
farm-gate deliveries. This information is required so the State
can adequately update the State Water Plan, make decisions
about future storage and conveyance investments, and deter-
mine whether to direct water use efficiency grant funds and
technical assistance toward farm or district improvements.
Farm-gate deliveries are measured using a variety of meth-
ods. Approximately 11% of all farm-gate deliveries
statewide—primarily in the Sacramento Valley and Eastside
of the San Joaquin Valley—are currently at the basic (esti-
mated) level*. These estimated measurements are typically
accurate to within £ 15% by volume. (Due to a lack of a
comprehensive data reporting system for agricultural water
deliveries, the exact volume of water delivered to the 11% is
not known at this time.) The remaining 89% of turnouts are
directly measured using rated flow structures coupled with
duration of use or with continuous or totalizing measure-
ment devices. These are typically accurate to within 6% of
volume. However, regardless of the measurement method
used, virtually none of this data is currently reported to the

State. This information gap hampers state and federal water
managers’ ability to assess the potential of on-farm water
use efficiency improvements.

RECOMMENDATION
It is appropriate to measure the volume of water delivered to
farms. Also, it is appropriate for aggregated farm-gate deliv-
ery data, whether currently estimated or directly measured,
to be collected, managed locally and reported to the State.
Regarding farm-gate measurement methodologies, the Panel
believes the current approaches are sufficient to support efficient
on-farm water management practices at this time. Although
more accurate farm-gate delivery measurement can be an impor-
tant component of local water management strategies, changes
in farm-gate measurement alone will not likely result in signifi-
cant water management improvements. This is due to the fact
that there are many factors that motivate improved on-farm
water use efficiency, including knowledge of the volume of water
delivered, water price and pricing structure, water availability
(or scarcity), the availability of other water sources, the costs of
other farm inputs and the financial stability of the farm enter-

* The Panel recognizes that there are many different strategies for measuring
farm-gate deliveries. The analysis defined three discrete levels—basic, high and
highest technically practical—to provide a consistent basis for the analysis of
costs and benefits.

the corresponding efficiency and measurement accuracy. However, where groundwater is available and inexpensive this
may not be the case.

Some districts measure, allocate, and deliver the required or available amount of surface water to each farm-turnout; addi-
tional deliveries are made only if the grower has arranged for a transfer from within the district. This is done where a lim-
ited supply of water is being taken from a dedicated amount of surface storage. However, it is not really an issue where
the surface water rights are ample for the area served or there is easy and cheap access to groundwater.

The water requirements during peak growth periods are similar for most crops within a region. However, due to different
crop planting dates, crop cycles and irrigation practices, water requirements for different fields can vary considerably dur-
ing non-peak periods. Consider, for example, the beginning of the season in a rice growing area. The first field planted
and flooded in a given area may actually end up recharging the perched water table in the surrounding fields. Thus much
more water may be required for it compared to its neighboring fields. In such cases, it may be more equitable or effec-
tive to meter the water delivered to the whole area rather than to individual fields.

Districts with sufficient relative water supplies can simplify operations to keep costs low by choosing not to measure and
charge according to the volume of water delivered. To cover the costs of operation, they divide the district’s total operating cost
by the total number of irrigated acres served to arrive at a per acre delivery charge. Then districts would charge each customer
according to the number of irrigated acres they have. However, some districts adjust the per acre charge to account for the dif-
ferent irrigation delivery requirements of various crops, soil, and application system types and/or the value of various crops.

In conclusion, water delivery data and water cost signals can be contributing factors in motivating growers to conserve water.
However, their efficacy in inducing water conservation is frequently overshadowed by other factors including farm econom-
ics, district operations, and overall water availability.

FINAL REPORT, SEPTEMBER 2003

23



24

Agenda Item: 7-7, Attachment 2, Appendix 1
Meeting Dates: April 7 and 8, 2004

PANEL REPORT

prises. Therefore, given current physical and institutional con-
ditions, it is not necessary to require flows at farm-gates to be
more rigorously or accurately measured at this time.

The Panel acknowledges that there would be increased
benefits to state goals if all measurements were at the high
level. However, the Panel believes that the costs associated
with changing those farm gates still at the basic level out-
weigh the benefits. Panel members also note the following:

® The basic level of farm-gate measurement (which
relies on estimated flow rates) is typically accurate
to within = 15% by volume.

e The high level of farm-gate measurement (which
relies on collecting flow measurements on rated struc-
tures and duration of use data) is typically accurate
to within = 6%by volume.

e The highest technically practical level of farm-gate
measurement (which relies on continuous or totaliz
ing measurement devices) is typically accurate to

farm-gate measurement methods.

Finally, the Panel acknowledges that state and federal enti-
ties may wish to link approval of site or condition-specific grant-
funding applications or water contracts to higher levels of
measurement. Accordingly, this general statewide recommen-
dation should in no way be considered to preclude or limit high-
er standards of farm-gate delivery measurement that may be
deemed necessary by appropriate entities, including local agen-
cies or authorities, to meet site- or condition-specific needs.

EXPECTED IMPACT
The definition does not represent an upgrade of farm-gate
hardware or changes in measurement methodologies, but it
does imply an increase in data collection and reporting activ-
ities for water suppliers. Water suppliers not currently collect-
ing this information may need to add a half- to full-time staff
position for data management.

Note: If and where grant applications are conditioned on
applicants’ demonstration of higher levels of measurement,

ods (such as tiered pricing) can be used with all current

within £ 3% by volume. some costs may be borne by water users.

FOLLOW-ON NEEDS
None at this time.

Additionally, the Panel notes that incentive-pricing meth-

Who Pays for Measurement?

PREPARED BY TECHNICAL TEAM MEMBER DAVID MITCHELL, ON BEHALF OF THE PANEL

The Panel’s recommendations of appropriate measurement of agricultural water uses is expected to lead to higher costs
for measurement compared to existing practices, at least for some locations. The anticipated changes in costs are discussed
in detail in Section 4 of this report. This sidebar discusses briefly the question of who would likely incur these costs.

Costs Likely to be Borne by State or Federal Agencies

The Panel’s definitions of appropriate measurement for groundwater and crop water consumption entail improvements
in the way state and federal water management agencies currently characterize groundwater and crop water uses. This
primarily involves improvements in state-sponsored surveying and modeling practices. These are functions that CALFED
agencies such as DWR or USBR would perform and pay for. It is not anticipated at this time that agricultural water dis-
tricts or their customers would be allocated costs for these activities. Similarly, it is anticipated that installation, opera-
tion, and maintenance of stream gauging stations would remain within the purview of state and federal agencies and costs
associated with these activities—either for flow or quality measurements—would continue to be borne by these agencies.

Costs Likely to be Partially or Completely Borne by Local Water Districts

The Panel’s definition of appropriate measurement for major surface water diversions would require surface water diver-
sion points with “basic” or “high” measurement capability to be upgraded to “highest technically practical.” This would
entail changes to approximately 16% of current major surface water diversion points. Local water districts would likely have
primary responsibility for associated costs for the upgrades. However, loan and grant programs administered through the
Water Use Efficiency Program may allow some state and federal cost sharing. While the Panel was unable to provide a def-
inition of appropriate measurement of agricultural surface water return flows because of data limitations, it is expected that
cost allocation would be similar to major surface water diversions. Water districts would have primary responsibility for nec-
essary infrastructure improvements. However, loan and grant programs administered through either the Water Use Efficien-
cy Program, Ecosystem Restoration Program, or Water Quality Program may allow some state and federal cost sharing.

The Panel’s definition of appropriate measurement of farm-gate deliveries does not entail changes to existing delivery
hardware, but would require more extensive data collection, management, and reporting. It is anticipated that water
districts would pay for district-level data management and administrative costs. Costs associated with state or federal
data repositories would be paid for with state or federal funds.
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Groundwater Use

ISSUE

State and federal agencies need accurate information on the
sources and destinations of agricultural water to allow them to
adequately manage and plan for current and future needs. To
this end, the State needs improved estimates of water balance
components, including improved measurement of net ground-
water use. This information is required so the State can ade-
quately update the State Water Plan, make decisions about
future storage and conveyance investments, and characterize
and assess the sustainable yield of groundwater basins.

State and federal water management agencies currently
conduct periodic assessments of groundwater resources for
selected basins. However, these analyses are not conducted
using consistent methods and are not done frequently
enough to adequately characterize groundwater usage. More
rigorous and consistent methods are required to determine
the amount of groundwater used in various regions of the
state and to characterize the extent of overdraft.

RECOMMENDATION
It is appropriate to measure net groundwater use at the high
level*—in other words, continuous regional characterization
of groundwater volume using two methods simultaneously:
(1) development of detailed sub-basin hydrologic balances;
and, (2) the water table/specific yield method. Initial cost
analyses indicate these methods can be implemented
statewide at reasonable cost. However, should the cost of
these methods exceed available state resources, the State
should focus its effort on those sub-basins with the greatest
need for improved groundwater use data.

Additionally, when water transfers involve groundwater
substitution, the groundwater wells directly involved in the
transfer require the highest technically practical level of

measurement (i.e., some form of continuous measurement,
monitoring and frequent reporting).

This definition should in no way be considered to pre-
clude or limit higher standards of groundwater measurement
that may be deemed necessary by entities with legal jurisdic-
tion over groundwater management, including local agen-
cies or authorities, to meet site- or condition-specific needs.

EXPECTED IMPACT

The expected impacts to water users are likely to be minimal.
The proposed method of continuous regional characteriza-
tions will mean higher state planning costs: roughly $2 mil-
lion extra per year. Note: Where continuous measurement
of well discharge is required due to water transfers, opportu-
nities may exist for costs to be internalized into the transac-
tion costs borne by the participants to the transfer.

FOLLOW-ON NEEDS

In moving forward with this definition, the Panel recom-
mends that that the Authority reconfirm the incremental
costs associated with measurement at the high level (includ-
ing the costs of data collection and quality control) and
amend its costs analysis, as necessary.

As was the case for surface water measurement, the Panel
notes that benefits from the proposed improvements in ground-
water measurement will be fully realized only if they are cou-
pled with improved measurement of surface water diversions
and crop water consumption. Finally, the Panel suggests high-
lighting the initial groundwater system characterization—i.e.,
soil types, hydrology—inherent in this definition.

* The Panel recognizes that there are many different strategies for measuring
net groundwater usage. The analysis defined three discrete levels—basic, high and
highest technically practical—to provide a consistent basis for the analysis of
costs and benefits.
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Crop Water Consumption

ISSUE
State and federal agencies need accurate information on the
sources and destinations of agricultural water to allow them
to adequately manage and plan for current and future needs.
To accomplish this activity, the State needs improved esti-
mates of water balance components, including improved
measurement of crop consumption. This information is
required so the State can adequately update the State Water
Plan, make decisions about future storage and conveyance
investments, determine whether basins are over-allocated,
verify water transfers, and adjudicate water rights disputes.
The Department of Water Resources currently estimates crop
consumption using indirect methods on a rotating frequency of
approximately once every five years for each county. These esti-
mates do not provide information on crop consumption during
alternate years. They also are not validated on a large scale
and could include error due to lack of information on localized
crop consumption variability (such as crop stress, microcli-
mates or other site-specific factors). These uncertainties are
of particular concern, given that crop consumption accounts for
a significant portion of California’s total water use.

RECOMMENDATION

It is appropriate to implement crop water consumption meas-
urement at the high level*—in other words, to incorporate into
the State’s current estimation procedure the use of satellite-gen-
erated remote-sensing of evaporative water consumption, with
a monthly time-step, during the full growing season. It is also
appropriate for the data to be housed in a state repository.

EXPECTED IMPACT

This measurement approach is not expected to have a direct
impact on water users. It does, however, represent a major
change in how crop consumption is measured in California.
Annual cost of measurement, beyond current state outlays,
would be a minimum of $500,000 and would likely be borne
by state and federal water agencies.

FOLLOW-ON NEEDS

The Panel believes the additional cost for this level of meas-
urement may prove substantially higher than has so far been
projected in the technical analysis to date. Accordingly, in
moving forward with this definition, the Panel recommends
that the Authority reconfirm the incremental costs associ-
ated with measurement at the high level and amend its costs
analysis, as necessary.

Additionally, the Panel notes that—to maximize benefits
—changes to the measurement of crop consumption need to
be coupled with improved accuracy of surface water diver-
sions and groundwater use.

Finally, the Panel believes measurement at the high level
may serve other local or regulatory purposes and recom-
mends that the Authority more fully explore and articulate
these potential benefits.

* The Panel recognizes that there are many different strategies for measuring
crop water consumption. The analysis defined three discrete levels—basic, high
and highest technically practical—to provide a consistent basis for the analysis
of costs and benefits.

INDEPENDENT PANEL ON APPROPRIATE MEASUREMENT OF AGRICULTURAL WATER USE
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Surface Water Diversions

ISSUE
State and federal agencies need accurate information on the
sources and destinations of agricultural water to allow them to
adequately manage and plan for current and future needs. To
this end, the State needs improved estimates of water bal-
ance components, including improved measurement of surface
water diversions. This information is required so the State can
adequately update the State Water Plan, make decisions about
future storage and conveyance investments, determine whether
basins are over-allocated and adjudicate water rights disputes.
The State—through the State Water Resources Control
Board—receives limited diversion data from water rights permi-
tees. However, the completeness, consistency and accuracy of
these reports does not now allow state or federal water manage-
ment agencies to quantify the amount of water diverted. Quan-
tification of diversions would greatly improve the credibility of
and confidence in ongoing water resource initiatives, such as
the Bay-Delta Program’s integrated storage investigation.

RECOMMENDATION

It is appropriate to measure all major surface water diver-
sions at the highest technically practical level*—in other
words, using flow-totaling devices and, if necessary, data
loggers and telemetry. It is also appropriate for data to be
managed locally and reported to the State.

Return Flow

ISSUE

State and federal agencies need accurate information on the
sources and destinations of agricultural water to allow them
to adequately manage and plan for current and future needs.
To this end, the State needs improved estimates of water
balance components, including improved information on
return flows. This information is required so the State can
adequately update the State Water Plan, make decisions
about future storage and conveyance investments, verify
water transfers and determine the potential for agricultural
water conservation to contribute to water quality and in-
stream flow and timing objectives.

However, the technical analysis suggests there is a lack of
information regarding the location, distribution and type of
existing return flow measurement points. There is also a lack of
information on the number and type of return flow sites required
to adequately collect the needed information. Given these con-
straints, the Panel concludes there is insufficient information
to articulate credible statewide measurement requirements.

EXPECTED IMPACT

The impact to water users is expected to be minimal since
more than 80% of major surface water diversions are already
at the highest technically practical level. Local agencies and
the State will have expanded data management requirements.
Where upgrades are needed, incremental costs on an annu-
al basis are expected to range between $1,000 and $8,000
per diversion point. The total statewide incremental cost is
expected to range from $75,000 to $125,000 per year.

FOLLOW-ON NEEDS
In moving forward with this definition, the Panel recom-
mends that the Authority more clearly define what it means
by “major diversions.” It further recommends that the
Authority confirm the data management costs, if any, asso-
ciated with those diversions already at the highest technical-
ly practical level and amend its costs analysis, as necessary.
Additionally, the Panel notes that although these measure-
ments are necessary, the State would derive even more ben-
efit if groundwater use and crop water consumption
measurements are also improved.

* The Panel recognizes that there are many different strategies for measuring
surface water diversions. The analysis defined three discrete levels—basic, high
and highest technically practical—to provide a consistent basis for the analysis
of costs and benefits.

RECOMMENDATION

It is appropriate to measure return flow. However, given the
lack of information, it is not yet possible to develop a
statewide or even region-by-region definition of appropriate
measurement for return flow.

EXPECTED IMPACT

There is no expected direct impact to water users at this
time, as the State would be responsible for this comprehen-
sive review.

FOLLOW-ON NEEDS

The Panel recommends that the State undertake a compre-
hensive review to determine existing return flow measure-
ment needs focusing on location specific return flow
information requirements. Wherever possible, the analysis
should build on existing data sets.

FINAL REPORT, SEPTEMBER 2003

27



28

Agenda Item: 7-7, Attachment 2, Appendix 1
Meeting Dates: April 7 and 8, 2004

PANEL REPORT

Water Quality

ISSUE

State and federal agencies need accurate information on the
existing and desired water quality of agricultural surface and
subsurface return flows. This information is required so the
State can adequately update the State Water Plan and deter-
mine the potential for agricultural water conservation to con-
tribute to water quality objectives.

However, the technical analysis suggests there is a lack of
centralized information regarding the location, distribution and
type of existing water quality measurement sites. There is also
a lack of information on the number and type of water quality
measurement sites required to adequately collect the needed
information. Given these constraints, the Panel concludes there
is insufficient information to articulate credible statewide agri-
cultural water quality measurement requirements.

In-Stream Flows

ISSUE

State and federal agencies need accurate information on the
sources and destinations of agricultural water to allow them
to adequately manage and plan for current and future needs.
To this end, the State needs improved estimates of water
balance components, including improved information on in-
stream flows. This information is required so the State can
adequately update the State Water Plan, make decisions
about future storage and conveyance investments and deter-
mine the potential for agricultural water conservation to con-
tribute to in-stream flow and timing objectives.

However, the analysis suggests there is a lack of informa-
tion regarding the number and location of in-stream flow
measurement sites required to adequately collect the need-
ed information. Given these constraints, the Panel concludes
there is insufficient information to articulate credible
statewide in-stream flow measurement requirements.

RECOMMENDATION

It is appropriate to measure water quality. However, given
the lack of information, it is not yet possible to develop a
statewide or even region-by-region definition of appropriate
measurement for water quality.

EXPECTED IMPACT
There is no expected direct impact to water users at this time,
as the State would be responsible for this comprehensive review.

FOLLOW-ON NEEDS

The Panel recommends that the State undertake a comprehen-
sive review to determine existing water quality measurement
needs focusing on location specific return flow information
requirements. Wherever possible, the analysis should utilize
existing information sources such as the U.S. EPA’'s 303(d) list,
the State Water Resources Control Board’s watershed initiative
and the Regional Water Quality Control Boards’ Basin Plans.

RECOMMENDATION

It is appropriate to measure in-stream flow. However, given
the lack of information, it is not yet possible to develop a
statewide or even region-by-region definition of appropriate
measurement for in-stream flow measurement.

EXPECTED IMPACT
There is no expected direct impact to water users at this time,
as the State would be responsible for this comprehensive review.

FOLLOW-ON NEEDS

The Panel recommends that the State undertake a compre-
hensive review to better determine its needs for the number
and location of additional in-stream flow measurement sites.
Wherever possible, the analysis should build on existing
information from U. S. Geologic Survey, California Data
Exchange Center and local and regional agencies. In addi-
tion, the Panel recommends that this analysis begin with an
assessment of the costs and benefits of restoring recently
discontinued USGS stream gauging stations.

INDEPENDENT PANEL ON APPROPRIATE MEASUREMENT OF AGRICULTURAL WATER USE
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Definition
Appropriate Urban Water Use Measurement
California Bay-Delta Authority

Contents

The outline for the Draft Definition of Appropriate Urban Water Use Measurement is as
follows:

Section Page #

Introduction 2

Background 2

Structure and organization of document 2

Guiding perspective and considerations 3

Process approach 3

Anticipated next steps 4

Definition of terms 5

Definition of Appropriate Measurement for Urban Water Systems 6

I. State standards and protocols for recording and reporting urban water 6
use

Il. Measurement of urban water uses 8

A. Urban water purveyor water sources and production 8

B.  Urban water purveyor customer water uses 10

C. Urban wastewater discharger wastewater collection and discharge 14

D. Urban groundwater use 16

I11. Reporting of urban water uses 19

A/B. Urban water purveyor reporting to State of California 19

C. Urban wastewater discharger reporting to State of California 22

IV. Urban water use research program 24

Appendices 26

1. Participants — Staff Work Group on Urban Water Use Measurement 26
2. Participants — June 3, 2002 Urban Water Measurement 27
“Brainstorming” Session
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Introduction

Background

This document constitutes the California Bay-Delta Authority’s (Authority or CBDA)
proposed definition of appropriate urban water use measurement.

The impetus for addressing this topic stems from longstanding stakeholder concerns
over the increasing scarcity of California’s water resources and recognition of the need
for more complete and accurate measurement of urban and agricultural water
deliveries. Improved measurement along these lines can assist state and federal
agencies in their efforts to achieve the following four key water management objectives:

Provide better information on statewide and regional water use to support
planning;

Allow users to undertake and demonstrate the effects of water use efficiency
measures;

Facilitate valid water transfers; and

Help the State more effectively administer the existing water rights system.

Recognizing the potential impact of water use measurement on these overarching
objectives and the intense stakeholder interest in this topic, the August 2000 CALFED
Record of Decision (ROD) called for the CBDA to produce a definition of what it termed
“appropriate” measurement of urban water use. The ROD also called for CBDA staff to
recommend legislative and/or other strategies, as appropriate, to bolster the current
approach.

Structure and organization of document

The proposed definition of appropriate urban water use measurement is structured into
four main sections as follows:

I. State standards and protocols for recording and reporting urban water use

Il. Measurement of urban water uses
Urban water purveyor water sources and production
Urban water purveyor customer water uses
Urban wastewater discharger wastewater collection and discharge
Urban groundwater use

I11. Reporting of urban water uses
Urban water purveyor reporting to State of California
Urban wastewater discharger reporting to State of California

IV. Urban water use research program
Each of these sections and sub-sections begins by defining the Authority’s current

thinking on what constitutes an appropriate level, amount, or reporting of urban water
use measurement. This is followed by discussion of: 1) the justifications for the
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proposed definition, 2) expected impacts (mostly cost-related), and 3) follow-on
considerations. The follow-on considerations will be addressed in the development of
an implementation approach (see companion Draft Implementation Approach
document).

Guiding perspective and considerations

The perspective by which Authority staff and consultants have approached the task of
defining “appropriate” urban water use measurement has been guided in large part by
the following question: What level, form, and/or process of urban water use
measurement is necessary to better achieve state and federal water management
objectives related to planning, allocation, transfer, and water use efficiency?

Authority staff and consultants also based their proposed definition of appropriate
measurement of urban water use on the following additional key considerations:

Declared policy of state of California

Industry practice and standards

Empirical evidence demonstrating the efficacy of the proposed measurement
definition

Assessment of need (based upon meetings and interviews with experts in the
field as well as background research)

Prioritization of flow information over water quality information*

Practical and achievable steps capable of yielding meaningful benefits to state
water management objectives

Need for an adaptive management approach

Process approach

To inform this proposed definition, Authority staff and consultants have drawn upon
the expertise and advice of broad stakeholder and technical expert communities as
follows:

In the summer and fall of 2002, the Authority conducted stakeholder interviews
with 25 individuals representing a cross-section of water suppliers,
environmental organizations, CALFED agencies and partners, business groups,
citizen groups, and consultants.

In the spring of 2003, Authority staff convened a multistakeholder Staff Work
Group on Urban Water Use Measurement to begin providing individual
feedback on Authority staff’s proposed definition of appropriate urban water use
measurement (see Appendix 1 for a list of the Staff Work Group members).

In the summer of 2003, Authority staff convened a meeting among urban water
use technical and policy experts to better establish the specific information needs
driving considerations of urban water use measurement. Authority consultants

! The decision to prioritize flow information over water quality information arose out of consultations
with representatives of DWR, DHS, and SWRCB. It is assumed that water quality measurement and
reporting are currently adequately handled.
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also conducted a series of targeted follow-up interviews to provide additional
clarity from the perspective of state urban water managers and planners (see
Appendix 2 for a list of the meeting attendees and the individuals interviewed).

In the fall of 2003, Authority staff reconvened the Work Group on Urban Water
Use Measurement to further assist Authority staff efforts to define appropriate
measurement and develop an associated implementation approach.

Anticipated next steps

Authority staff have drawn upon this Definition of Appropriate Urban Water Use
Measurement and the definition of appropriate agricultural water use measurement
produced by the Independent Panel on Appropriate Measurement of Agricultural
Water Use to develop a proposed implementation approach for all water use
measurement in the state of California. This document is entitled Staff Proposed
Implementation Approach for Agricultural and Urban Water Use Measurement. This
process has been informed by the Urban Water Use Measurement Work Group
mentioned above as well as a corresponding ad hoc stakeholder work group focused on
agricultural water use measurement.

Authority staff intends to take the additional next steps toward implementation of a
broadly supportable approach to water use measurement:

Conduct broader Authority and public reviews. Authority staff to submit the Staff
Proposed Implementation Approach for Agricultural and Urban Water Use
Measurement for review by and discussion with Authority advisory and
decision-making bodies as well as the public. Final revisions will be made at that
time.

Initiate legislative discussions. CBDA staff to work with implementing agencies
and state policymakers, as necessary, to put forward an implementation
approach.
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Definition of Terms

Water Meter - includes any suitable water measuring device or facility that measures or
determines the volumetric flow of water.?

Water Service - means the sale, lease, rental, furnishing, or delivery of water for
beneficial use, and includes, but is not limited to, contracting for the sale, lease, rental,
furnishing, or delivery of water, except bottled water.?

Water Purveyor - means any person who furnishes water service to another person.*

Urban Water Purveyor — means a water purveyor that provides water service for
domestic, municipal, or industrial uses.’

Urban Wastewater Discharger — means any discharger subject to an NPDES permit or
Waste Discharge Requirement.

NPDES Permit — is a federal permit governing discharge of wastewater to surface
waters authorized by the federal Clean Water Act. (In California, authority to issue
NPDES permits has been delegated to the State Water Resources Control Board.)

Waste Discharge Requirements — is the state “permit” governing the discharge of
wastewater to surface or groundwater in California authorized by the state Porter-
Cologne Water Quality Control Act ® (For surface water discharges, the State Water
Resources Control Board/Regional Water Quality Control Boards issues a combined
NPDES permit and WDR; for ground water, only a WDR s issued.)

Water Reclamation Requirements — is the state “permit” governing wastewater
reclamation activities in California issued by the Regional Water Quality Control
Boards in lieu of a WDR.’

2 Cal. Water Code, § 516.

% Cal. Water Code, § 515.

* Cal. Water Code, § 512. “Person” means any individual, firm, association, partnership, corporation, or
public entity of any kind.” Cal. Water Code, § 513. “Public entity” includes a city, county, city and
county, whether general law or chartered, a district, board, commission, bureau, authority, agency,
department, division, section, any other political subdivision of the state of any kind, or the state.” Cal.
Water Code, § 514.

% As such, “Urban Water Purveyors” are not confined to urban areas.

¢ Cal. Water Code, § 13374.

’ Cal. Water Code, § 13523.
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Definition of Appropriate Measurement for Urban
Water Systems

State Standards and Protocols for Recording and Reporting
Urban Water Use

Appropriate measurement of urban water uses requires the state to develop the following:

a)

b)
c)

Data collection guidelines and protocols for urban water purveyors and wastewater
dischargers. At a minimum, the guidelines and protocols need to address (1) estimation
of service area population; (2) classification of water supply source measurement data; (3)
classification of customer water use measurement data; (4) classification of wastewater
source and disposal measurement data; (5) classification of water service rates and
charges; and (6) estimation of service area economic (including income) data.

Systems for water purveyors and wastewater dischargers to report urban water use data
annually to the state.

Systems to disseminate urban water use data to local, regional, state, and federal water
planning and management agencies and authorities; water purveyors and customers;
research institutions and universities; and the general public.

d) Guidelines for ensuring the accuracy of the measurement data.

Justification of Definition:

1.

Most urban water and wastewater purveyors in California currently collect vast
amounts of data to manage their own systems. These purveyors also report
some of these data to a variety of state and federal water management agencies.
These data are not always readily obtainable, comparable, or understandable by
water managers outside of these utilities. Nor can state/federal agencies readily
share the data that they each collect. There is a generally recognized need to
develop data collection standards and protocols—i.e., determine what kinds of
data need to be collected, how this will be done and how this information will be
transmitted to others, and measures for QA/QC. Standardizing to some degree
how urban water purveyors compile and provide data to state and federal water
planners is an essential step in achieving the state’s overarching policy objective
of determining and communicating the quantities of water in use throughout the
state to the maximum extent reasonable.® The absence of standards for urban
water use data collection and reporting greatly diminishes the value of this data
for regional and statewide planning and water resource management.

The adoption of standards and protocols would likely lead to reporting
efficiencies and may well diminish the reporting burden on local purveyors.

8 Cal. Water Code, § 520. The California State Legislature has declared that, “pursuant to the primary
interest of the people of the state to put the limited available supplies of water in this state to beneficial

use to

the fullest extent of which they are capable, and to prevent waste, unreasonable use, or

unreasonable method of use, it is necessary to determine the quantities of water in use throughout the
state to the maximum extent that is reasonable to do so.”
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Expected Impacts:

1. The state would incur costs to develop state water data collection guidelines and
protocols; provide technical assistance to water and wastewater purveyors
implementing the guidelines and protocols; administering data collection
processes; and enforcing adoption of any standards. Federal funds for
developing a statewide reporting system for wastewater discharges subject to
NPDES permitting requirements have already been committed. A statewide
system for NPDES reporting is projected to be operational in 2005.°

2. Some, possibly most, urban water purveyors and wastewater dischargers would
incur costs to conform their data collection and reporting systems to the
guidelines and protocols.

3. The State as well as urban water purveyors might incur potential cost benefits if
the standards and protocols developed enable combination of the multiple
existing planning and reporting processes (e.g., DWR, DHS, USBR, CUWCC).

® Personal Communication with State Water Resources Control Board; Personal Communication with
Environmental Protection Agency, Region 9.
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Measurement of Urban Water Uses

A. Urban water purveyor water sources and production

Appropriate measurement of urban water purveyor water sources and production requires the
following:*

a)

b)
c)

d)

Use of suitable water meters at all water source and production points, including source
water intakes, treatment works, and storage reservoir outlets. Source water includes
surface water, groundwater, and recycled water. A suitable water meter is one that is in
compliance with relevant standards of the American Water Works Association and any
relevant state standards and legal requirements.

Source and production meters to be read at least once each month.

Source and production meters to be sized appropriately, well maintained, and periodically
calibrated to ensure reasonable accuracy.

Source and production measurement data to be recorded using standard measurement
units and stored by the urban water purveyor using a suitable database management
system. Data structures and classification schemes should conform to relevant state
water data collection guidelines and protocols (see Section I).

* Nothing in this definition should be construed to supercede existing state and federal authority
and requirements embodied in or through the federal Safe Drinking Water Act and the
California Safe Drinking Water Act to impose measurement, monitoring, and reporting
requirements on water quality subject to regulation under these acts.

Justification of Definition:

1.

The California State Legislature has declared that, “pursuant to the primary
interest of the people of the state to put the limited available supplies of water in
this state to beneficial use to the fullest extent of which they are capable, and to
prevent waste, unreasonable use, or unreasonable method of use, it is necessary
to determine the quantities of water in use throughout the state to the maximum
extent that is reasonable to do s0.”* Volumetric measurement of urban water
purveyor water sources and production is a necessary and reasonable action to
determine the quantities of water in use by urban areas in California.

The California Public Utilities Commission (CPUC or Commission), pursuant to
General Order 103, requires water systems within its jurisdiction to install a
suitable measuring device, or otherwise determine production, at each source of
supply in order that a record may be maintained of the quantity of water
produced by each source. It further requires that at least once each month, the
guantity produced from each source of supply be determined. Twelve-month
totals by sources are to be recorded and transmitted to the Commission in the
utility’s annual report to the Commission.*

The California Department of Health Services (DHS) issues permits to public
water systems. Among the conditions which must be demonstrated for issuance
of a permit is that the water system “assure a reliable and adequate supply of

10 Cal. water Code, § 520.
11 California Public Utilities Commission, General Order 103, Rules Governing Water Service Including
Minimum Standards for Design and Construction (as amended March 9, 1994), § I.1.a.
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water at all times that is pure, wholesome, potable and does not endanger the
health of consumers.”*? During DHS preparation of a technical report in support
of the permit, the DHS engineer reviews each water source. A water system
cannot add a water source without applying for and receiving a permit
amendment. As a result of the strong linkage of water source with permit
issuance, the water systems are required to correlate their production capacity
with the existing demand. DHS requires water systems to report annually on the
aggregate quantity of water produced and/or delivered.

4. As a matter of policy, the American Water Works Association (AWWA)
recommends “that every water utility meter all water taken into its system and
all water distributed from its system to its users.” AWWA policy further states
that “[m]etering of all water services is an effective means of improving and
maintaining the close control of water system operations necessitated by the
increasing difficulty in maintaining and providing adequate water supplies and
the increasing costs of providing water service to consumers.... Metering
provides a database for system performance studies, facility planning, and the
evaluation of conservation measures. It also improves accountability for water
delivered through the system and, therefore, facilitates management decisions.
Periodic performance testing, repair, and maintenance of meters are essential
parts of an effective metering program.”*?

5. Preparing urban water system water balances, assessing and pinpointing system
water losses, and characterizing and managing system water demands require
accurate measurement of source water intake, production, and distribution.
Empirical evidence conclusively demonstrates the necessity of frequent flow
measurement of source water intake, production, and distribution to undertake
these management activities."

6. Meter accuracy is a function of correct sizing and proper maintenance.
Incorrectly sized and/or poorly maintained source and production meters will
result in inaccurate water measurement data.”

Expected Impacts:

1. Minimal. The above definition is consistent with standard water industry
practice in California. Urban water purveyors may incur some cost to conform
their data collection and storage systems to relevant state water data collection
guidelines and protocols.

12 Reference Health and Safety Code 116540.

¥ Adopted by the Board of Directors of the AWWA on Jan. 26, 1969, and revised on June 15, 1980,

reaffirmed June 22, 2986, revised June 6,1993, and June 21, 1998.

i‘s‘ Farley, Malcom and Stuart Trow, Losses in Water Distribution Networks, IWA Publishing, 2003.
Ibid.
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B. Urban water purveyor customer water deliveries

Appropriate measurement of urban water purveyor customer water deliveries requires the
following:

a)

b)

c)
d)

e)

Use of suitable water meters at all customer connections to the water delivery system. A
suitable water meter is one that is in compliance with relevant standards of the American
Water Works Association and any relevant state standards and legal requirements.
Customer meters to be read at least monthly if possible, and under no circumstances less
frequently than bi-monthly.

Customer meters to be sized appropriately, well maintained, and periodically calibrated to
ensure reasonable accuracy.

Customer measurement data to be recorded using standard measurement units and
stored by the urban water purveyor using a suitable database management system. Data
structures and customer classification schemes should conform to relevant state water
data collection guidelines and protocols (see Section I).

Measurement data on water consumed to be forwarded to the customer for the customer’s
information. This should include previous year data for the same period.

* Nothing in this definition should be construed to supercede existing state and federal authority
and requirements embodied in or through the federal Safe Drinking Water Act and the
California Safe Drinking Water Act to impose measurement, monitoring, and reporting
requirements on water quality subject to regulation under these acts.

Justification of Definition:

1.

The California State Legislature has declared that, “pursuant to the primary
interest of the people of the state to put the limited available supplies of water in
this state to beneficial use to the fullest extent of which they are capable, and to
prevent waste, unreasonable use, or unreasonable method of use, it is necessary
to determine the quantities of water in use throughout the state to the maximum
extent that is reasonable to do so.”*® Volumetric measurement of urban water
purveyor customer water uses is a necessary action to determine the quantities of
water used for domestic, municipal, and industrial purposes.

The California State Legislature has declared that “water furnished or used
without any method of determination of the quantities of water used by the
person to whom the water is furnished has caused, and will continue to cause,
waste and unreasonable use of water, and that this waste and unreasonable use
should be identified, isolated, and eliminated.”" It has also declared that “waste
or unreasonable use of water imposes unnecessary and wasteful consumption of
energy to deliver or furnish the water, and it is necessary, therefore, to determine
the quantities of water in use throughout the state to the maximum extent that it
is reasonable to do so in order to reduce that energy consumption.”

16 Cal. Water Code, § 520.
17 Cal. Water Code, § 521.
18 Cal. Water Code, § 522.
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3. Since 1991, California law has required meters on all new potable water
connections.” The 1991 law does not include provisions that the meters be read,
just installed. By limiting the metering requirement only to new connections,
implementation of the law has resulted in dual measurement systems within
some water systems. It has been suggested that this has at best complicated and
at worst discouraged a unified measurement and pricing policy to isolate and
eliminate waste and unreasonable use of water within these water systems,
thereby thwarting the original intent of the legislation.

4. As a matter of policy, the American Water Works Association (AWWA)
recommends “that every water utility meter all water taken into its system and
all water distributed from its system to its users.” AWWA policy further states
that “[m]etering of all water services is an effective means of improving and
maintaining the close control of water system operations necessitated by the
increasing difficulty in maintaining and providing adequate water supplies and
the increasing costs of providing water service to consumers.... Metering
provides a database for system performance studies, facility planning, and the
evaluation of conservation measures. It also improves accountability for water
delivered through the system and, therefore, facilitates management decisions.
Periodic testing, repair, and maintenance of meters are essential parts of an
effective metering program.”?®

5. Federal law enacted under the Central Valley Project Improvement Act (CVPIA)
makes universal metering of urban CVP contractors a condition of CVP contract
renewal. The United State Bureau of Reclamation (Bureau or USBR) deems
metering of customer deliveries coupled with volumetric pricing an essential
demand management practice for CVP M&lI contractors. Metering coupled with
volumetric pricing is the only non-exemptible Best Management Practice (BMP)
required under Bureau Conservation Plan Requirements. Based on review of
demands between metered and unmetered service areas, the Bureau has
concluded that metering can reduce M&I demands by 20% to 25%. This level of
demand reduction is consistent with findings from other empirical studies.”

6. The California Public Utilities Commission, pursuant to General Order 103,
recommends all water sold by a utility be on the basis of metered volume sales.?

7. Retrofitting unmetered customer connections with meters coupled with
volumetric pricing is a BMP under the Memorandum of Understanding
Regarding Urban Water Conservation in California (MOU). Urban water
purveyors providing water service to more than 70% of the state’s populace have

¥ This law became effective January 1, 1992.

2 Adopted by the Board of Directors of the AWWA on Jan. 26, 1969, and revised on June 15, 1980,
reaffirmed June 22, 2986, revised June 6,1993, and June 21, 1998.

2l CALFED Water Use Efficiency Program Staff Work Group on Urban Water Use Measurement --
Compilation of Background Information on Current Urban Water Use Measurement Practices, Costs, and
Benefits. March 31, 2003.

22 California Public Utilities Commission, General Order 103, Rules Governing Water Service Including
Minimum Standards for Design and Construction (as amended March 9, 1994), § I.1.a. It should be noted
that under General Order 103 the Commission has discretion to waive metering requirements for a water
utility under its jurisdiction.
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signed the MOU. Retrofitting unmetered customer connections with meters
coupled with volumetric pricing is also a BMP under the Water Forum
Agreement.

8. Empirical evidence conclusively demonstrates that metered water service
coupled with volumetric pricing can reduce water demand by 20% to 25% or
more.” These studies strongly indicate that metering customer uses discourages
very low value water uses and wasteful practices.

9. Meter accuracy is a function of correct sizing and proper maintenance.
Incorrectly sized and/or poorly maintained customer meters will under-read
water flow and result in inaccurate water measurement data.” Because meters
tend to under-read as they age, meter maintenance programs often can pay for
themselves through recovered water sales revenue.

Expected Impacts:

1. Urban water purveyors with a large number of unmetered customer connections
would incur capital costs to retrofit unmetered connections. It has been
estimated that statewide retrofitting of unmetered connections would cost in the
neighborhood of $250 million.** Some of this cost would be recouped by water
purveyor customers through avoided operation and water system expansion
costs due to slower growth in demand. Most urban water purveyor service areas
in California, particularly in coastal areas, are already universally metered.
Large pockets of unmetered customer connections, however, remain in the
Central Valley and Foothill regions. Thus, impacts of the definition would not be
uniformly distributed across the state’s urban water purveyors, but rather
concentrated within a subset of urban water purveyors located mostly in the
Central Valley.

2. Urban water purveyors with a large number of unmetered customer connections
would incur O&M costs to operate and maintain the new meters. For some
purveyors, the O&M costs may be significant.

3. Water purveyors could incur costs to conform to state water data collection
guidelines and protocols. Water purveyor data collection and storage systems
are designed primarily for customer billing, financial accounting and water
system management purposes. These systems are quite heterogeneous across

2 CALFED Water Use Efficiency Program Staff Work Group on Urban Water Use Measurement --
Compilation of Background Information on Current Urban Water Use Measurement Practices, Costs, and
Benefits. March 31, 2003.

2 |bid.

% CALFED Water Use Efficiency Program Staff Work Group on Urban Water Use Measurement --
Compilation of Background Information on Current Urban Water Use Measurement Practices, Costs, and
Benefits. March 31, 2003.. This estimate assumed an average retrofit cost of $600 per meter and did not
account for any upgrades to the delivery network. The average cost per AF of water saved through meter
retrofitting has been estimated at about $350/AF. This estimate assumed an average retrofit cost of $600
per meter, a 20% average reduction in demand, and a 15-year average useful life for a meter. Compared
to recycling and desalination, with costs ranging from $600 to $1500 per AF, meter retrofitting would
appear to be a cost-competitive alternative.
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urban water purveyors. Many may need to be modified to some degree to
conform to state water data collection guidelines and protocols.

4. Most urban water purveyors, especially those already metering customer
connections, already deliver customer water use data to their customers via their
billing systems. Those urban water purveyors with large numbers of unmetered
customer connections would incur a cost to retrofit their billing systems to
include customer water use data.
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C. Urban wastewater discharger wastewater collection and discharge

Appropriate measurement of urban wastewater requires the following:*

a)

b)

Use of suitable measurement devices at all effluent discharge points (including

wastewater reclamation) capable of measuring and recording continuous flow. Use of
monitoring equipment or methods, including, where appropriate, biological monitoring

and effluent sampling methods as prescribed by NPDES permits, Waste Discharge
Requirements, or Water Reclamation Requirements.

Effluent and wastewater reclamation measurement data should be recorded and stored by

the urban wastewater discharger using a suitable database management system. Data

structures and classification schemes should conform to relevant permit/WDR
requirements as well as state water data collection guidelines and protocols.

* Nothing in this definition should be construed to supercede existing state and federal authority
and requirements embodied in or through the federal Clean Water Act and state Porter-Cologne

Water Quality Control Act to impose measurement, monitoring, and reporting requirements

on wastewater discharges subject to regulation under these acts.

Justification of Definition:

1. Measurement of discharges consistent with the above definition is necessary to
implement, monitor, and enforce compliance with various provisions of the

federal Clean Water Act (CWA) and state Porter-Cologne Water Quality Control

AcCt.

a. The California Porter-Cologne Water Quality Control Act applies to both
surface and groundwater and to both point and nonpoint sources. More

narrowly, the federal CWA establishes a program to regulate point source

discharges to surface waters under the National Pollutant Discharge

Elimination System (NPDES). Discharges that are not subject to the CWA

but that nonetheless have the potential to affect the quality of the waters
of the state remain subject to regulation under the state’s Porter-Cologne
Water Quality Control Act, which was enacted earlier and is broader in

scope than the federal CWA.

b. Under the Porter-Cologne Water Quality Control Act, the state regulates,

in part, by requiring that persons proposing to discharge or reclaim

wastewater first obtain Waste Discharge Requirements (WDRs), or Water
Reclamation Requirements (as the case may be), from the state. U.S. EPA
has delegated the NPDES program to the State of California to implement

based on findings that the Porter-Cologne Water Quality Control Act is

sufficiently equivalent to the federal Clean Water Act. Accordingly, state-

issued WDRs also serve as federal NPDES permits for surface water

discharges. [The terms “waste discharge requirements” and “NPDES
permits” are often used interchangeably when they cover surface point
sources.”?] WDRs and NPDES permits are issued and enforced by the
Regional Water Quality Control Boards and, when necessary, are further

enforced by the State Water Resources Control Board.

% Cal. Water Code, § 13374.
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c. Issued for varying durations, WDRs and NPDES permits contain
monitoring and reporting provisions necessary to evaluate discharger
compliance. Monitoring requirements generally include daily effluent
flow measurement from the permitted facility along with a variety of
water quality monitoring requirements specific to the effluent discharge of
the facility and the water quality status of the receiving water body.
Permitted dischargers generally submit monthly reports to their Regional
Board on daily flow and various water quality parameters.

2. Quantification of discharges will facilitate estimation of urban water uses for
statewide and regional planning.

3. Quantification of discharges and water quality assessments will also facilitate
estimation of urban water recycling potential for statewide and regional
planning.

4. Currently, state water planners do not have a good understanding of water
withdrawal and consumption by self-supplied large industrial water users.
Quantification of wastewater discharges from self-supplied industrial water
users (where they have a separate discharge permit), coupled with information
about facility water uses and processes, should facilitate estimation of urban uses
for statewide and regional planning.

5. Measurement of effluent flow can by and large serve as a surrogate for influent
flow into wastewater discharger facilities, given that the approximate volume of
materials being extracted during the treatment process is known.

Expected Impacts:

1. Negligible. The above definition is consistent with standard wastewater
industry practice in California. Urban wastewater dischargers may incur some
cost to conform their data collection and storage systems to relevant state water
data collection guidelines and protocols. However, the state and federal
governments are already proceeding with development of a statewide NPDES
reporting system and will start transitioning NPDES permit holders to this
system in 2004 or 2005. Use of this system for non-NPDES WDRs will follow.
Thus, the proposed definition does not represent a change in current or planned
measurement and reporting of urban wastewater discharges.
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D. Urban Groundwater Use

Appropriate measurement of urban groundwater use requires the following:*’

a)

b)

c)

Continuous regional characterization of groundwater net usage using two methods
simultaneously: (1) development of detailed sub-basin hydrologic balances; and (2) the
water table/specific yield method. [This is consistent with findings from the Agricultural
Water Use Measurement Panel.]

In cases of groundwater substitution transfers?® where water is being transferred from
urban users, continuous measurement (via totalizing flow or power meters®) and
monitoring of the groundwater wells involved. Measurement is to be focused on the
transferring entity. [This is consistent with findings from the Agricultural Water Use
Measurement Panel.]

Measurement (and associated reporting) of individual groundwater extraction as
required in adjudicated and managed basins.

Justification of Definition:

1.

The California State Legislature has declared that, “pursuant to the primary
interest of the people of the state to put the limited available supplies of water in
this state to beneficial use to the fullest extent of which they are capable, and to
prevent waste, unreasonable use, or unreasonable method of use, it is necessary
to determine the quantities of water in use throughout the state to the maximum
extent that is reasonable to do so0.”® Quantification of groundwater use is a
necessary and reasonable action to help facilitate local, state and federal agency
water management and planning.

State water planners currently have an incomplete understanding of water
withdrawal and consumption by groundwater users, including self-supplied
users. Complete information is only being collected for adjudicated and
managed basins—i.e., basins already determined to be at risk for overdraft.
Improved measurement of net groundwater use in all sub-basins statewide will
facilitate estimation of groundwater uses for non-adjudicated basins. This
recommended approach represents an improvement in the consistency of the
analytic rigor with which the groundwater resources of the state are assessed,
and will serve to improve understanding of amounts used and the extent of
overdraft. Additionally, where there is a proposal for a water transfer or a
project converting land from an agricultural to an urban use (e.g., to a residential
development exceeding 500 units), regions that have been measured consistent
with the above definition will have improved data available in order to evaluate
whether a factual basis exists to support legally required agency findings of fact.

27 Measurement associated with groundwater banking project can be treated as a composite or hybrid of
some of the disparate measurement challenges entailed in each of the numerous elements that make up
the banking program.

% A groundwater substitution transfer is a water transfer involving the substitution of groundwater in
lieu of surface water diversions. As such, it entails a reduction in surface water use which is offset with
additional groundwater pumping.

2 Measurement via totalizing flow meters is preferred over power meters, as power meters provide only
an estimate of groundwater pumped.

% Cal. Water Code, § 520.
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3. There is not currently sufficient evidence to support mandated measurement of
all self-supplied urban groundwater uses. Before requiring such direct
measurement, further research is needed to better characterize the scope of self-
supplied groundwater users (number, impact on overall groundwater use,
geographic distribution, etc.) and refine the costs and benefits associated with
such measurement. This research is called out in Section IV of this definition.
[This is consistent with the CBDA-convened Agricultural Water Use
Measurement Panel’s finding regarding direct measurement of agricultural
groundwater use.]

4. Current practice requires direct measurement of groundwater extraction in
managed or adjudicated basins. In any suit brought in any civil action in a
federal or state court for determination of the rights to water, the court can order
that the matter be referred to the State Water Resources Control Board, for
resolution of any issue, including investigation and report on the physical facts
involved. (Cal. Water Code, 88 2000, 2001, 2075.) The SWRCB produces a report
containing opinions, findings, and conclusions on the applicable law and facts.
(Cal. Water Code, 88 2011, 2012.) The report becomes evidence, before the
reviewing court, of the issues referred and reported on. (Cal. Water Code, 8
2019.) The SWRCB can also file an action in state court to restrict pumping, or to
impose physical solutions, or both, pursuant to statutory procedures. (Cal.
Water Code, § 2100.) In addition, individual right holders can turn to the courts
to settle disputes. In any of these instances, the courts may appoint a
watermaster to oversee implementation of the court's eventual judgment,
including measurement and reporting of quantity of water used.

5. In connection with water transfers, California law typically requires that there be
no injury to other legal users of the water. DWR has pointed to two steps that
help ensure that this "no injury” standard will be satisfied. First, participants
should determine the water available for transfer based on conditions that would
exist absent the transfer. Second, participants should include real-time
monitoring programs to trigger rapid response corrective actions to help avoid
possible impacts as they may develop. The first set of measurements help
establish a baseline for identifying the quantity available, but also can help
ensure that the groundwater to be pumped is not hydrologically connected to the
surface supply to be foregone. Thus, measurement, along with other factors such
as distance between a well and surface supplies, can help ensure that it is a true
transfer. Real-time monitoring is important not only to avoid injury, but also to
avoid wrongly attributing adverse impacts to a transfer. That is, after a transfer
has started, an adequate monitoring/measurement program can help
participants shut off the wells involved in the transfer when they are causing
adverse impacts and better know when neighbors' adverse impacts on their own
wells are likely due to some other cause (e.g., ordinary seasonal or annual
variation in water levels). In addition, the purchaser of water transferred will
typically be purchasing it with a price based on volume delivered at a particular
time of year when it is most needed. Thus, the purchaser will have it in their
own self interest to insist on measurement by the transferor.
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Given considerations such as these, DWR has developed nonregulatory guidance

to shape its involvement in groundwater substitution transfers. Along with
Reclamation where appropriate, DWR has instituted a program to require that
adequate measurement and other steps be taken whenever one or more of the
following situations exists in a proposed groundwater substitution transfer: (1)

DWR is purchasing water; (2) DWR is an operator of facilities through which the
transferred water is to be conveyed; or (3) DWR is a downstream user potentially

injured by a proposed transfer.

Expected Impacts:

1. The expected impact on water users of measuring groundwater extraction in
adjudicated basin is minimal, as this practice is already required by law and
largely implemented.

2. The expected impact of net groundwater use measurement to water users are
likely to be minimal. The proposed method of continuous regional
characterization will mean higher state planning costs: roughly $2 million
additional per year. Where continuous measurement of well discharge is
required in the case of a water transfer, opportunities may exist for costs to be
internalized into the transaction costs borne by the participants to the transfer.

3. As water basins become at risk for overdraft and are recategorized as
adjudicated or managed, the expected impact on water users becomes large, as
this requires all water users to measure groundwater extraction.
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A/B.

Reporting of Urban Water Uses

Urban water purveyor reporting to State of California

Appropriate measurement of urban water uses requires urban water purveyors to report
annually the following to the State of California:*

a)
b)
c)
d)
€)

)

An estimate of service area population that conforms to state water data collection
guidelines and protocols

The number of metered and unmetered customer connections subtotaled by customer
class definitions conforming to state water data collection guidelines and protocols.
Water production by month subtotaled by water source definitions conforming to state
water data collection guidelines and protocols.

Annual water deliveries subtotaled by customer class definitions conforming to state
water data collection guidelines and protocols.

Monthly or bi-monthly water deliveries, according to meter read frequency, subtotaled by
customer class definitions conforming to state water data collection guidelines and
protocols.

Water service rates, rate design (i.e., inclining block rates, declining block rates, or
uniform rates), and charges (fixed and commodity) in effect for report year.

* Nothing in this definition should be construed to supercede existing state and federal authority
and requirements embodied in or through the federal Safe Drinking Water Act and the
California Safe Drinking Water Act to impose measurement, monitoring, and reporting
requirements on water quality subject to regulation under these acts.

Justification of Definition:

1.

The California State Legislature has declared that, “pursuant to the primary
interest of the people of the state to put the limited available supplies of water in
this state to beneficial use to the fullest extent of which they are capable, and to
prevent waste, unreasonable use, or unreasonable method of use, it is necessary
to determine the quantities of water in use throughout the state to the maximum
extent that is reasonable to do so.”*

The California State Legislature has declared that “the people of the state have a
primary interest in the orderly and coordinated control, protection, conservation,
development, and utilization of the water resources of the state by all individuals
and entities and that it is the policy of the state that The California Water Plan,
with any necessary amendments, supplements, and additions to the plan, is
accepted as the master plan which guides the orderly and coordinated control,
protection, conservation, development, management and efficient utilization of
the water resources of the state.”*

It is the responsibility of the Department of Water Resources to “plan for the
orderly and coordinated control, protection, conservation, development, and
utilization of the water resources of the state ... *“ and to update this plan — The

81 Cal. Water Code, § 520.
%2 Cal. Water Code, § 10005.
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California Water Plan -- “on or before December 31, 2003, and every five years
thereafter.”®* The Department of Water Resource is required by law to release
assumptions and other estimates used for the California Water Plan, including,
but not limited to, the following:

a. Current and projected population

b. Current and projected water use for all of the following:
Interior uses in a single-family dwelling.
Exterior uses in a single-family dwelling.
All uses in a multifamily dwelling.
Commercial uses.
Industrial uses.
Parks and open spaces.*

4. As part of its 2003 California Water Plan Update, the Department of Water
Resources is now instituting a Water Portfolio approach to state water planning
and management. While past California Water Plan water uses and supply data
have been based on long-term averages, the Water Portfolio approach is based
instead on actual water uses and supplies. This approach is founded on the
development of annual water portfolios, and these are best supported by annual
reporting of water use data.

5. The Department of Water Resources administers annually a survey of about 700
urban water purveyors to collect the kinds of data listed in the proposed
definition.®*® The Department has indicated that the present approach suffers
from the following shortcomings:

a. Individual surveys are frequently incomplete or improperly filled out.
Unmetered service areas in particular are unable to provide data on deliveries
to different customer classes or must estimate these deliveries.

b. About 50% of responses don’t report water deliveries by customer class either
because they don’t maintain records on water use by customer class or
because their customer classes don’t match the survey’s categories. As an
example, many systems classify multi-family residential water use as
commercial whereas the production survey provides a separate category for
this use. Guidelines and protocols for classifying urban water users are
needed to provide state planners with consistent and comparable data on
urban water uses.

c. DWR considers the population estimates provided by survey respondents to
be unreliable. Experience suggests that many (perhaps most) urban water
suppliers do not provide reliable estimates of the total population served by

* Cal. Water Code, § 10004.

* Ibid.

% One exception is information about water rates and charges, which is currently not part of the survey.
Department staff has indicated that information about water rates and charges is needed to make
projections of future water demands by customer class for the California Water Plan.
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their system. Thus per capita use estimates derived from the data can be
inaccurate. Guidelines and protocols for estimating service area population
are needed to provide state planners with reliable population estimates.

d. The survey does not always provide good geographic representation of urban
water uses. In particular, the survey frequently under-samples less densely
populated areas. More comprehensive data collection is required to provide
adequate representation statewide.

e. The survey does not collect water use information for self-supplied
residential, commercial, or industrial water users. Because many of these
users are in rural areas this compounds the problems associated with under-
sampling discussed previously.

f. The survey currently does not collect information about water rates or costs.
The Department requires information about rates and cost trends to forecast
how costs are changing and how this might affect water demand.

The proposed definition will provide the Department of Water Resources with
more comprehensive and accurate data on urban water uses needed for
statewide water planning.

Data to be collected and reported under this definition is needed by urban water
purveyors subject to regional and urban water management planning
requirements under state water code sections 10530 — 10546 and 10610 — 10657.
The Urban Water Management Planning Act calls for urban source and delivery
data to be submitted with monthly specificity. However, as purveyors are only
required to submit Urban Water Management Plans every five years, this leaves
significant gaps in the availability of this data.

The Department of Health Services (DHS) currently requires water sources and
deliveries data annually from virtually all urban water suppliers. However, the
DHS system only collects this data with annual specificity. Monthly (or bi-
monthly, in the case of deliveries) data is needed to show seasonal variation and
allow computation of both indoor and outdoor water use.

Expected Impacts:

1.

Reporting requirements for some urban water purveyors will increase. Not all
urban water purveyors participate in DWR’s current survey.

Urban water purveyors may incur costs to conform their data collection and
reporting system to state water data collection guidelines and protocols.
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C. Urban wastewater discharger reporting to State of California

Appropriate measurement of urban water uses requires urban wastewater dischargers report at

least annually the following to the State of California:*

a) Conditions and limits of discharge (including wastewater reclamation) specified in
relevant NPDES permits, waste discharge requirements, or water reclamation
requirements.

b) Volume of effluent from each discharge location.

c) Effluent discharge and receiving water body quality measurements as specified by the
relevant NPDES permit or WDRs.

*Nothing in this definition should be construed to supercede existing state and federal authority
or requirements embodied in or through the federal Clean Water Act and state Porter-Cologne
Water Quality Control Act to impose measurement, monitoring, and reporting requirements
on wastewater discharges subject to regulation under these acts.

Justification of Definition:

1. Water Code section 13166 requires the State Water Resources Control Board,
with the assistance of the Regional Boards, “to prepare and implement a
statewide water quality information storage and retrieval program. Such
program shall be coordinated and integrated to the maximum extent practicable
with data storage and retrieval programs of other agencies.”

2. State compilation of NPDES permit information is needed to fulfill the state’s
NPDES permit reporting obligations under Title 33, Chapter 26, Subchapter IV of
the US Federal Code.

3. Compilation of wastewater discharge data will facilitate estimation of urban
water uses for statewide and regional planning. Currently the Regional Boards in
a variety of ways house data on permitted discharges. Mostly this data is
collected and filed using paper-based reporting systems. Little of this
information is currently stored in electronic format, rendering much of it
inaccessible from a practical standpoint. State data warehousing would enable
currently collected data on wastewater discharges to be used for a variety of
regional, state, and federal water management purposes, including, but not
limited to: (1) monitoring, reporting, and enforcement responsibilities specified
by CWA and Porter-Cologne Act; (2) State Water Plan updates; and (3) regional
and state recycled water planning.

4. Currently, state water planners do not have good understanding of water
withdrawal and consumption by privately- or self-supplied large industrial
water users, especially when the source is groundwater. Quantification of
wastewater discharges from self-supplied industrial water users (where they
have a separate discharge permit), coupled with information about facility water
uses and processes, should facilitate estimation of urban uses for statewide and
regional planning. While discharge data from these permitted facilities is
collected by the Regional Boards it is not centrally stored or accessible. State data
warehousing would allow access to this data.
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Expected Impacts:

1. Minimal. The state and federal governments are already proceeding with
development of a statewide NPDES reporting system and will start transitioning
NPDES permit holders to this system in 2004 or 2005. Use of this system for non-
NPDES WDRs will follow. Thus the proposed definition does not represent a
change in planned measurement and reporting of urban point source discharges.
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IV. Urban water use research program

Appropriate measurement of urban water uses requires the state to implement and sustain an
urban water use research program.
Highest priority: The following research areas have been identified as having significant
potential impacts on state/federal water management and planning efforts and should be given
the highest priority: The state will establish a budget and timeline for accomplishing each of
these:
a. Measurement of irrigated landscape water use. These studies should address, at a
minimum, the following questions:
- What are the benefits of more precise measurement of irrigated landscape use?
Do dedicated landscape meters (or other technologies such as ET controllers or
remote sensing) have a measurable impact on landscape water use when compared
to landscapes served by mixed-use meters, after controlling for climate, price, and
policy variables?
Are dedicated landscape meters (or other technologies such as ET controllers or
remote sensing) necessary to the effective implementation of landscape budget and
pricing programs, or can such programs be implemented in the presence of mixed-
use meters?
Are the planning, management, and water supply benefits that may be realized by
dedicated landscape meters (or other technologies such as ET controllers or remote
sensing) sufficient to justify the costs of the policy?

Other priorities: Other research topics that have been defined as important include (but are
not limited to):

b. Submetering in multi-family dwellings.

c. Contributions of self-supplied urban groundwater use (including industrial, commercial,
and residential users) to net groundwater usage. These studies should address, at a
minimum, the following questions:

- What is the scope of self supplied groundwater use with respect to: number of
self-supplied users, type of use, impact on overall groundwater use, geographic
distribution, etc.?

With respect to groundwater extractions in adjudicated and managed basins,
what data is being collected by watermasters? To what degree is this data being
collected in a consistent fashion? And to what extent does this data help the state
meet its water management and planning objectives?
Residential, commercial, and industrial water end use studies
Urban land use changes and associated changes in water uses
Efficacy of alternative urban water use forecasting methods
Economic studies addressing:
Value of water in alternative urban uses
Household water use decision-making
Commercial and industrial water use decision-making
Water demand reduction potential of emerging conservation technologies and
programs
h. Evaluation of the methodologies (and the consistency among these methodologies) by
which urban water suppliers and local agencies (cities and counties) develop actual
versus projected water use for projects covered by SB 610 water supply assessments and

@ ~eo
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SB 221 written verifications of water supply (verifications and assessments may be

prepared by local agencies if there is no water supplier).

Research results and adaptive management: The state should take into consideration the
results of the research program to re-evaluate annually its definition of appropriate measurement
of urban water uses as defined previously in Section II.

Justification of Definition:

1.

Improving the state’s ability to forecast and plan for future urban water demands
requires a fuller understanding of how water is used in urban areas and how this
use is changing over time due to changes in land use patterns, demographics,
technology, and economics.

A frequent criticism of previous State Water Plan Updates is the use of very
general and simplified assumptions to predict future urban water demand. A
robust and sustained research program could provide the Department of Water
Resources with tools (e.g. a statewide urban GIS of urban land and water uses)
and information (e.g. value of water in alternative urban uses) that would
substantially improve its ability to make regional urban water use forecasts.

A fuller understanding of how water is used in urban areas would support
regional water management planning activities authorized under California
Water Code sections 10530 through 10546 (Integrated Regional Water
Management Plans) and 10610 through 10657 (Urban Water Management Plans).

Expected Impacts:

1. State and/or urban water purveyors and wastewater dischargers would incur

cost to fund research program.
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APPENDIX 1

Participants — Staff Work Group on Urban Water Use Measurement

Water Suppliers

Angela Anderson — Water Conservation Administrator, City of Sacramento

Dick Bennett — Water Conservation Administrator, East Bay Municipal Utility District
Mary Lou Cotton — Water Resources Manager, Castaic Lake Water Agency

Luis Generoso — Water Resources Manager, City of San Diego Water Department
Mike Hollis — Director, Conservation, Metropolitan Water District of So. CA

Joe Lima — Water Use Manager, Modesto Irrigation District

Steve Macaulay — Executive Director, California Urban Water Agencies

Bill Miller — General Manager, North of the River Municipal Water District

Rich Plecker — General Manager, Fair Oaks Water District

Tim Treloar — Asst. District Manager, Bakersfield District , California Water Service Co.

Environmental Groups:

Roberta Borgonovo - Water Director, League of Women Voters—CA

Dana Haasz - Research Associate, Pacific Institute

Ed Osann - Consultant, Natural Resources Defense Council

Betsy Reifsnider - Executive Director, Friends of the River

Fran Spivy-Weber - Executive Director, Policy, Mono Lake Committee

Eric Wesselman - Regional Representative, Sierra Club (CA-NV-HI Field Office)

Environmental Justice Organizations:
Michael Stanley-Jones - State Director, California Clean Water Action

Business Organizations:
Darin Gale - Governmental Relations Mgr, Sacramento Metropolitan Chamber of Commerce
Brian White - Legislative Advocate, CA Building Industry Association

CBDA Implementing Agencies and Partners

Jeff Barnickol - Statewide Assistance Section, Chief, State Water Resources Control Board
Lucille Billingsley - Water Conservation Specialist, Bureau of Reclamation

Nadine Feletto - Safe Drinking Water State Revolving Fund, Department of Health Services
David Todd - Supervising Land and Water Use Analyst, Department of Water Resources
Mary Ann Dickinson - Executive Director, California Urban Water Conservation Council

California Bay-Delta Authority Staff/Consultants

Tom Gohring - Assistant Deputy Director, Water Management
David Mitchell - M.Cubed

Lee Axelrad - Resources Law Group

Bennett Brooks - CONCUR, Inc.

Eric Poncelet - CONCUR, Inc.
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APPENDIX 2

Participants — June 3, 2002 Urban Water Measurement “Brainstorming” Session

Scott Matyac (DWR)

David Todd (DWR)

Monique Wilbur (DWR)

Scott Hayse (DWR)

Tracy Slavin (USBR)

Lucille Billingsley (USBR)

Nadine Felleto (Dept. of Health Services)

Mary Ann Dickinson (CUWCC)

Mike Hollis (Metropolitan Water District)

Warren Teitz (Metropolitan Water District) — by phone
Dana Haasz (Pacific Institute)

Eric Wesselman (Sierra Club)

Peter Vorster (Bay Institute) — by phone

Tom Chestnut (A & N Technical Services, Inc.) — by phone
Bill Madaus (Maddaus Water Management)

Julio Sanchez (Conservision)

Anil Bamezai (Western Policy Research) — by phone
Michael Hanneman (University of California, Berkeley) — by phone
Caitland Durkman (University of California, Berkeley)

California Bay-Delta Authority Staff/Consultants

Tom Gohring (Assistant Deputy Director, Water Management)
David Mitchell (M.Cubed)

Mark Roberson (Independent consultant)

Lee Axelrad (Resources Law Group)

Bennett Brooks (CONCUR, Inc.)

Eric Poncelet (CONCUR, Inc.)

Follow up interviews — Urban Water Use Measurement Experts

Scott Matyac (DWR)

Tracy Slavin (USBR)

Jay Lund (University of California — Davis)
Jacque De Bra (City of Davis)
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Appendix 3

Summary of Stakeholder Comments

California Bay-Delta Authority staff has undertaken a series of stakeholder involvement
and public outreach efforts to inform its development of an Implementation Approach
for Agricultural and Urban Water Use Measurement. Stakeholder involvement was
structured through the use of several standing public advisory and ad hoc work groups,
including the Bay-Delta Authority, Bay-Delta Public Advisory Committee, the Water
Use Efficiency (WUE) Subcommittee, the Agricultural Water Use Measurement Staff
Work Group, and the Urban Water Use Measurement Staff Work Group. Other
outreach efforts conducted in the January-March 2004 timeframe included:

e Briefing for California Urban Water Agencies’ (CUWA) general managers

e Briefing for the Regional Water Authority Program Advisory Committee

e Public Workshops held in the Bay Area, Escondido, Bakersfield, and Modesto

e Targeted outreach to operations/planning managers of urban water suppliers
(Metropolitan Water District, Contra Costa Water District, City of San Diego, and
Castaic Lake Water Agency)

¢ Individual communications with concerned stakeholders

Summary of Primary Comments

The Staff Proposal has been revised to incorporate many of the comments heard during
this outreach process. Below is a summary of the primary issues raised and addressed
over the past several months.

Urban Water Use Measurement -Focused Comments

e Need for improved urban water use data. A number of stakeholders from the WUE
Subcommittee, the Urban Staff Work Group, and the outreach efforts expressed the
view that the Staff Proposal did not make a sufficiently compelling case for why
some of the proposed actions, such as increased frequency of reporting or increased
consistency of data brought by new standards/ protocols, will make a significant
difference for state water management. Authority staff has worked with DWR
water planners to develop a better articulated rationale for why state water
managers and planners require improved urban water information. This rationale
has been incorporated into the “Description of Need” portion of the “Reporting of
Urban Water Sources and Delivery Data” section (section IV. 3) of the Staff Proposal.

e Local burden associated with proposed urban reporting requirements. Stakeholders
from the WUE Subcommittee, the Urban Staff Work Group, and several outreach
meetings suggested that the Program’s proposed urban water reporting
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requirements may prove more burdensome - either in effort or cost, or both - than
anticipated by the Staff Proposal. Authority staff re-analyzed current reporting
requirements and reached the conclusion that this assumption of minimal local
impact only applies for purveyors already submitting both the annual DHS Report
and an Urban Water Management Plan (or the USBR’s Water Management Plan).
Accordingly, Authority staff has increased its proposed urban reporting exemption
threshold from 200 connections to 3,000 connections to match that of the UWMPA.
[Note: Authority staff vetted the revised exemption threshold with members of the
Urban Staff Work Group and received general (although not unanimous) support,
given that this threshold covers 90% of the state’s population.] Authority staff then
vetted its overall proposed urban reporting approach with operations and planning
managers of four urban purveyors (City of San Diego, CCWD, MWD, and Castaic
Lake Water Agency) to solicit detailed feedback. These purveyors generally agreed
that the urban reporting requirements called for in the Staff Proposal would not
entail significant reporting effort or cost for their organizations.

Local cost effectiveness of urban meter retrofitting. Several commenters from the
WUE Subcommittee recommended that Authority staff verify the presumed local
cost-effectiveness cost breakout for urban meter retrofitting. In response, Authority
staff conducted a sensitivity analysis of potential costs to both the State and local
urban purveyors taking into account the dependency of local cost-effectiveness on
both local meter installation costs and local avoided supply costs. Given the many
variables involved in this analysis and the disparity of costs and conditions from
region-to-region, Authority staff determined it is not able at this time to provide
meaningful estimates on the potential split between state and local costs.

Agricultural Water Use Measurement-Focused Comments

Farm-gate deliveries. Some stakeholders from the WUE Subcommittee and the
Agricultural Staff Work Group recommended that the package be revised to require
all farm-gate deliveries be measured at a +/-6% level of accuracy. Additionally, the
Bay-Delta Authority requested that staff attempt to quantify the potential benefits
associated with shifting the remaining farm gates (about 11%) to the +/-6% accuracy
level. Staff attempts to undertake this analysis underscored the Independent
Review Panel’s conclusion that there was insufficient data on-hand to infer a causal
link between farm-gate measurement and application efficiency. (The technical
work - undertaken with the assistance of Steve Hatchett, a member of the
Independent Review Panel - suggested annual on-farm application reductions
ranging between 0 to 1,500,000 acre-feet with significant additional investments
ranging from $13- to $75-million per year. This application reduction represents
primarily rerouted flow and not reductions in irrecoverable losses.) Staff recognizes
the importance of this potential linkage, however, and has revised its proposal to
put forward a phased strategy:
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» Phase One would require agricultural water suppliers to report aggregated farm-
gate delivery data to the State (DWR) annually.

» Phase Two would require BDA, within two years of the start of data collection, to
determine if the data being collected is sufficient to establish a causal link
between farm-gate measurement accuracy and application efficiency.

» Phase Three would require BDA, within three years of the start of data collection,
to undertake a preliminary staff-level analysis to estimate the correlation
between farm-gate measurement accuracy and application efficiency.

> Phase Four would require BDA, within five years of the start of data collection,
to use the newly gathered farm-gate delivery data to better understand the
causal link between farm-gate measurement and application efficiency and, as
appropriate, recommend changes to current farm-gate measurement practices.

Staff also looked at the exemption threshold for reporting farm-gate delivery data
and, based on its analysis, revised the reporting threshold to exempt all suppliers
delivering fewer than 2,000 acre-feet of water annually or supplying fewer than
2,000 acres. This threshold is expected to capture roughly 90% of all deliveries,
generate a volume of data that can be handled by implementing agencies, and is
largely commensurate with current CVP standards. Staff recognizes that this
threshold may warrant some adjustment as better data becomes available.

Exemptions for measuring agricultural diversions. Several commenters from the
WUE Subcommittee requested that Authority staff take a closer look at the proposed
threshold for measuring and reporting agricultural diversions and confirm the
appropriateness of the level. Staff worked with the State Board and consultants to
improve its analysis of the likely impact of different thresholds. Based on its review,
staff has revised its threshold to exempt those surface water diverters with a
combined diversion capacity of 50 cubic feet per second or less. This threshold is
expected to capture roughly 90% of all diversions, generate a volume of data that
can be handled by implementing agencies, and is largely commensurate with
current CVP standards. Staff recognizes that this threshold may warrant some
adjustment as better data becomes available.

Other Comments

The various outreach efforts elicited a number of other comments and recommended
changes. Below is a summary of those comments.

Groundwater use measurement. Though this issue was not raised during any public
workshops, some stakeholders during the Staff Work Group process said the Staff
Proposal should require direct measurement and reporting of groundwater
extractions (i.e., wellhead measurement) throughout the State. Given the State’s
current policy of not managing or allocating groundwater resources and consistent
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with the Independent Review Panel’s findings, staff does not now believe the costs
associated with wellhead measurement are likely to yield sufficient benefits to
justify the expenditures. Staff does, however, recognize the importance of
groundwater data and has included several specific steps intended to deepen the
State’s understanding of groundwater uses and inform future decisions.

o Staff Proposal implementation timeline. Several commenters expressed concern
that the timeline for Staff Proposal consideration by various BDA advisory and
decision-making bodies was too compressed and suggested that more time was
needed to garner adequate stakeholder feedback. Authority staff believes it has
responded to this request in two substantive ways: (1) conducting extensive
outreach between the February BDA meeting and the March 29 WUE Subcommittee
meeting; and, (2) stepping out a revised timeline that calls for senior decision-
makers to refine the implementation approach for consideration in the 2005
legislative session.

o Volumetric billing of urban water use. Several stakeholders have noted that water
savings are incentivized by a combination of measurement and billing structures
and questioned why the Staff Proposal did not address the issue of volumetric
billing. Authority staff believes that the issue of volumetric billing, while an
important driver of water use efficiency, is beyond the scope of the water use
measurement issues addressed in the CALFED Record of Decision.

e Impact on the wastewater treatment industry. At least one stakeholder from the
sanitation industry expressed concern that the Staff Proposal did not clearly address
water quality measurement. The stakeholder wanted to be reassured that the Staff
Proposal would not result in redundant requirements being placed on wastewater
dischargers. Authority staff has added language to the Staff Proposal to make clear
that the proposal does not supercede existing state or federal water authority and
requirements embodied in or through the federal Clean Water Act and state Porter-
Cologne Water Quality Control Act to impose measurement, monitoring, and
reporting requirements on wastewater dischargers subject to regulation under these
acts. Nor does the Staff Proposal call for any measurement or reporting actions in
addition to what is already presently being pursued.

e Loan funding of meter retrofits. Several stakeholders have sought clarification of the
Program’s intent to fund the retrofit of urban service meters proven not to be locally
cost-effective. Some stakeholders are seeking to ensure the availability of grants.
Others are interested in seeing the Program rely more heavily on loans. Authority
staff believes that offering grants rather than loans is consistent with the Authority’s
longstanding advocacy of the principle of “beneficiary pays.” At the same time,
given the varying local cost structures and the State’s current fiscal constraints,
Authority staff recognizes that grant funding may be limited. Staff believes the
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exact funding split between local and state, loans and grants, will have to be
determined on a case-by-case basis.

o Agricultural/urban parity. Several stakeholders from both the agricultural and
urban Staff Work Groups commented on an apparent lack of equity between the
agricultural and urban actions being proposed in the Staff Proposal. Staff believes
the proposal represents a significant departure from “business as usual” in both the
agricultural and urban sectors and would reap critical benefits across all water uses.
Both efforts include changes that would impact most users. For example, both
efforts would demand significant financial commitments, and both would embed a
significant enough shift from current policy to require legislative action (farm-gate
for agriculture, service meters for urban.)

e Use of data. Commenters in several of the public outreach workshops expressed
concerns over possible misuse of the new measurement information called for in the
Staff Proposal. These stakeholders, largely from the agricultural sector, wanted
assurances that the information being collected would not be used in ways to
regulate water users beyond those detailed in the Staff Proposal. Staff recognizes
that data can be used in ways not originally intended. However, staff believes it is
in the interest of sound policy that the State take steps to improve the accuracy and
quality of data being collected on both agricultural and urban water use.

e Potential data gaps. Several commenters from the BD-PAC as well as from some of
the outreach meetings pointed out potential data gaps left unaddressed by the Staff
Proposal. In particular, stakeholders highlighted the measurement of refuge water
and tribal water rights. Staff recognizes the importance of these areas and intends to
address them in follow-on discussions as part of its prioritization of research needs.

Based on discussions to-date, staff believes it is putting forward a proposal that is
responsive to stakeholder concerns and consistent with Authority goals.
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RESOLUTION 04-04-01

AUTHORIZING THE DIRECTOR, OR HIS DESIGNEE, TO WORK WITH THE STATE
ADMINISTRATION AND THE LEGISLATURE ON IMPLEMENTINGTHE STAFF
PROPOSAL FOR WATER USE MEASUREMENT

WHEREAS appropriate measurement of water use can lead to better water supply
reliability by providing critical information to local, state and federal water managers and
planning; and

WHEREAS the August 2000 CALFED Record of Decision called for the development of
the definition of appropriate measurement and the implementation of appropriate
measurement which may include legislation; and

WHEREAS, Authority staff has convened an independent panel through an open
process that included interested stakeholders and implementing agency staff to define
appropriate of agricultural water use; and

WHEREAS, staff has prepared a definition of appropriate measurement of urban water
use through an open process that included interested stakeholders and implementing
agency staff; and

WHEREAS, staff has developed, through an open process that included interested
stakeholders and implementing agency staff, a draft proposal for implementing
appropriate measurement that contains potential state administrative actions and
potential budget and authorizing legislation; and

WHEREAS, this staff proposal was discussed at the February 11, 2004 meeting of the
Authority; the February 18, 2004 meeting of the Bay-Delta Public Advisory Committee
(BDPAC) Water Use Efficiency Subcommittee; and the March 11, 2004 meeting of the
full BDPAC, where the course of action being considered here was unanimously
recommended,;

NOW, THEREFORE, BE IT RESOLVED that the California Bay-Delta Authority
authorizes the Director, or his designee, work with the State Administration and the
Legislature on implementing the staff proposal for water use measurement.

IT IS FURTHER RESOLVED that the Director, or his designee, will report further
progress of this activity to the Authority.
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CERTIFICATION

The undersigned Assistant to the California Bay-Delta Authority does hereby certify that
the foregoing is a full, true, and correct copy of a resolution duly and regularly adopted
at a meeting of the Authority held on April 7 and 8, 2004.

Dated:

Heidi Rooks
Assistant to the California Bay-Delta Authority
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