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Identify the primary beneficial uses and users of water and determine which water
budget components are most critical to the area.

Improve communication between the local land use planners and water resource
managers.

Estimate water budget components that are not easily measured or well
understood.

Evaluate how the surface and groundwater systems respond to the seasonal and
long-term changes to supplies, demands, and climatic conditions.

Identify the timing and volume of inflows and outflows that will result in a
balanced water budget condition for a management area.

Develop a water supply assessment of future conditions to better understand the
effects of proposed land and water use changes, climate change, and other
factors to the local and regional water budget.

Inform additional monitoring needs.

Identify the interaction between surface water and groundwater systems,
including changes over time.

GSP-Related Water Budget Uses

SGMA requires local agencies to develop and implement GSPs that achieve sustainable
groundwater management by implementing projects and management actions intended to
ensure that the basin is operated within its sustainable yield by avoiding undesirable
results. A key component in support of this effort is an accounting and assessment of the
current, historical, and projected water budgets for the basin. The following provides a
partial list of GSP-related water budget applications and uses:

Develop an accounting and characterize spatial and temporal distribution of
inflows and outflows to the basin by water source type and water use sector, to
identify the main beneficial uses and users, and determine which water budget

components are most critical to achieving sustainable groundwater management
(§354.18(Db)).

Assess how annual changes in historical inflows, outflows, and change in basin
storage vary by water year type (hydrology) and water supply reliability
(§354.18(c)(2)).

Develop an understanding of how historical conditions concerning hydrology,
water demand, and surface water supply availability or reliability have impacted
the ability to operate the basin within the sustainable yield (§10733.6(b)(3)).
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e Improve coordination and communication between the GSA and water supply
or management agencies, local land use approval agencies, and interested parties
who may be subject to sustainable groundwater management fees (§355.4(b)(4)).

e Facilitate coordination of water budget data and methodologies between
agencies preparing a GSP within the basin (§357.4) or between basins (§357.2).

e Identify data gaps and uncertainty associated with key water budget components
and develop an understanding of how these gaps and uncertainty may affect
implementation of proposed projects and water management actions.

e Evaluate how the surface and groundwater systems have responded to the
annual historical changes in the water budget inflows and outflows
(§354.18(c)(2)).

e Determine the rate and volume of surface water depletion caused by
groundwater use that has adverse impacts on the beneficial uses of the surface
water and may lead to undesirable results (§354.16(f) and 354.28(c)(1)).

e Identify which water budget conditions commonly result in overdraft conditions
(354.18(b)(5).

e Estimate the sustainable yield for the basin (§354.18 and 10727.6(g)).

e Forecast projected inflows and outflows to the basin over the planning and
implementation horizon (§354.18(c)(3)).

e Evaluate the effect of proposed projects and management actions on future water
budget projections (§354.44(b)).

e Evaluate future scenarios of water demand uncertainty associated with projected
changes in local land use planning, population growth, and climate (§65362.5(a)).

¢ Inform monitoring requirements (§354.34(b)(4)).

e Inform development and quantification of sustainable management criteria, such
as the sustainability goal, undesirable results, minimum thresholds, and measureable
objectives (§354.22).

e Help identify potential projects and management actions to achieve the
sustainability goal for the basin within 20 years of GSP implementation (§354.44).

Water Budgets in Reference to the GSP Regulations

With respect to the GSP Regulations, developing a water budget that accurately
identifies and tracks changing inflows and outflows to a basin will be a critically
important tool to support decision making.
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Complexity of water budgets will vary by groundwater basin according to the local
complexities of the basin hydrology, physical setting, spatial and temporal distribution
of supplies and demands, historical water management practices and the presence or
absence of undesirable results. Ongoing parallel efforts to monitor and verify water
budget components will help improve accuracy; however, some level of uncertainty is
inherent in each water budget. An important objective of water budget accounting
under the GSP Regulations is to develop an understanding of what level of water
budget certainty and detail is sufficient for making effective basin management
decisions.

The GSP water budget requirements are not intended to be a direct measure of
groundwater basin sustainability; rather, the intent is to quantify the water budget in
sufficient detail so as to build local understanding of how historical changes to supply,
demand, hydrology, population, land use, and climatic conditions have affected the six
sustainability indicators in the basin, and ultimately use this information to predict how
these same variables may affect or guide future management actions. Building a
coordinated understanding of the interrelationship between changing water budget
components and aquifer response will allow local water resource managers to
effectively identify future management actions and projects most likely to achieve and
maintain the sustainability goal for the basin.

Another important aspect of documenting water budget information in the GSP is to
ensure the Department is provided with sufficient information to demonstrate that the
GSP conforms to all SGMA and GSP Regulation requirements, and, when implemented,
is likely to achieve the sustainability goal within 20 years and maintain sustainability
over the 50 year planning and implementation horizon.

4. RELATIONSHIP OF THE WATER BUDGET TO OTHER BMPSs

Quantifying the current, historical, and projected water budget for the basin is just one
of several interrelated GSP elements the GSAs will use to help understand the basin
setting, evaluate groundwater conditions, determine undesirable results, develop
sustainability criteria, establish appropriate monitoring networks, and ultimately
identify future projects and management actions that are likely to achieve and maintain
the sustainability goal for the basin. Figure 3 illustrates the relationship of the water
budget BMP to the other BMPs, and to the overall steps towards achieving
sustainability under SGMA and the GSP Regulations.

Figure 3 identifies the water budget BMP as part of the Basin Setting portion of the GSP
Regulations (§354.12). However, the water budget BMP also directly supports, or is
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5. TECHNICAL ASSISTANCE

Implementing sustainable groundwater management under SGMA and the GSP
Regulations requires development of a water budget. It should identify and account for
basin inflows, outflows, and change in storage over changing temporal and spatial
conditions of supply, demand, and climate with sufficient accuracy. This section
provides guidance for the development of a water budget, including potential sources
of information, reporting formats, and relevant datasets that can be used to further
quantify and estimate the various water budget components.

GENERAL WATER BUDGET REQUIREMENTS

The following section highlights and provides guidance and technical assistance on the
general requirements for all GSP-developed water budgets.

Subarticle 2. Basin Setting

23 CCR §354.12: Introduction to Basin Setting

Information provided pursuant to this Subarticle shall be prepared by or under the direction of
a professional geologist or professional engineer.

Professional Certification

Water budget requirements are provided in Subarticle 2, under the Basin Setting
portion of the GSP Regulations. Introduction to the basin setting stipulates that GSP
water budget information, and all information provided under Subarticle 2 of the GSP
Regulations, is to be prepared by or under the direction of a professional geologist or
professional engineer. The qualifications and requirements for professional engineers
and geologists are governed by the Professional Engineers Act (Business and
Professions Code §6700) and the Geologist and Geophysicist Act (Business and
Professions Code §8700). Information regarding the professional codes and licensing
lookup are provided below.

e Professional Engineers Act: http://www.bpelsg.ca.gov/laws/pe act.pdf

e DProfessional Geologist and Geophysicist Act: http://www.bpelsg.ca.gov/laws/gg act.pdf

e Professional License Lookup: http://www.bpelsg.ca.gov/consumers/lic lookup.shtml
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Water Budget Data, Information, and Modeling Requirements

23 CCR §354.18(e): Each Plan shall rely on the best available information and best available
science to quantify the water budget for the basin in order to provide an understanding of
historical and projected hydrology, water demand, water supply, land use, population, climate
change, sea level rise, groundwater and surface water interaction, and subsurface
groundwater flow. If a numerical groundwater and surface water model is not used to
quantify and evaluate the projected water budget conditions and the potential impacts to
beneficial uses and users of groundwater, the Plan shall identify and describe an equally
effective method, tool, or analytical model to evaluate projected water budget conditions.

Water Budget Data Requirements: GSP Regulations stipulate the need to use the best
available information and the best available science to quantify the water budget for the
basin. Best available information is common terminology that is not defined under
SGMA or the GSP Regulations. Best available science, as defined in the GSP
Regulations, refers to the use of sufficient and credible information and data, specific to
the decision being made and the time frame available for making that decision, which is
consistent with scientific and engineering professional standards of practice.

It is understood that initial steps to compile and quantify water budget components
may be constrained by GSP timelines and limited funding, and may consequently need
to rely on the best available information that is obtainable at the time the GSP is
developed. Information describing potential sources of data to support the
quantification of water budget components is provided later in this BMP under Water
Budget Data Resources. This section also includes a listing of data to be provided by the
Department as part of the Department’s technical assistance.

As GSAs compile and assess the various water budget components for the basin, each
GSA will work to identify, prioritize, and fill data gaps as an ongoing effort to further
refine water budget data and information based on the best available science.

Sustainability will ultimately depend on the GSA’s ability to manage the basin within
the identified uncertainty of water budget information to meet the locally defined
objectives and thresholds of the outcome-based sustainable management criteria
identified in §354.22. However, the initial approval of the GSP by the Department
requires GSAs to gather and present a level and quality of water budget information
that will demonstrate the GSP will likely achieve the sustainability goal for the basin
under the substantial compliance requirements in §355.2 of the GSP Regulations.
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Use of Models to Determine Water Budgets: GSP Regulations do not require the use of a
model to quantify and evaluate the projected water budget conditions and the potential
impacts to beneficial uses and users of groundwater. However, if a model is not used,
the GSA is required to describe in the GSP an equally effective method, tool, or
analytical model to evaluate projected water budget conditions.

Groundwater basins with acceptable water budget conditions, minimal undesirable
results, and limited proposed changes to future groundwater demands may be able to
identify and describe equally effective methods or tools to quantify and forecast future
water budget conditions in sufficient detail.

In basins with interconnected surface water systems or complex spatial and temporal
variations in water budget components, quantifying and forecasting streamflow
depletion and other water budget components may be extremely difficult without the
use of a numerical groundwater and surface water model. Modeling results may also be
an effective tool for outreach and communication, and can prove useful in analyzing
and quantifying some of the more difficult-to-measure water budget components.

Additional information regarding the requirements, application, and availability of
models and modeling data is provided in the Modeling BMP.

Defining Basin Area and Water Budget Systems

23 CCR §354.18(a): Each Plan shall include a water budget for the basin that provides an
accounting and assessment of the total annual volume of groundwater and surface water
entering and leaving the basin, including historical, current and projected water budget
conditions, and the change in the volume of water stored. Water budget information shall be
reported in tabular and graphical form.

Three-Dimensional Basin Area: Prior to developing a water budget for the basin, GSAs
must first identify the vertical and lateral extent of the basin as described under the
HCM (§354.14) portion of the GSP Regulations. The HCM is based on technical studies
and qualified maps that characterize the physical basin area and the interaction of
surface water and groundwater systems in the basin. It requires evaluation of the
physical systems related to regional hydrology, land use, geology and geologic
structure, water quality, principal aquifers, and principal aquitards in the basin.
Additional information regarding development of the HCM may be found in the HCM
BMP.
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The surface water system is represented by water at the land surface within the lateral
boundaries of the basin. Surface water systems include lakes, streams, springs, and
man-made conveyance systems (including canals, drains, and pipelines). Near-surface
processes such as stream underflow, infiltration from surface water systems or outflow
due to evapotranspiration from the root zone are often included for convenience as part
of the surface water accounting. Root zone processes may also be accounted for
explicitly by defining a separate land surface system and quantifying exchanges with
the surface water system and groundwater system, as well as exchanges with the
atmosphere. An example of explicit accounting for the land surface system is provided
later in this document based on water budgets prepared as part of the California Water
Plan (DWR Bulletin 160).

The groundwater system is represented by that portion of the basin from the ground
surface to the definable bottom of the basin, extending to the lateral boundary of the
basin. The groundwater system will be characterized by one or more principal aquifers
and represents the physical basin area used to quantify the annual change in volume of
groundwater stored, as required in the water budget. The same three-dimensional basin
area should also be used for GSAs to optionally identify the volume of groundwater in
storage or the groundwater storage capacity, as necessary, to assist in the determination of
sustainable yield.

23 CCR §354.20(a). Management Areas: Each Agency may define one or more
management areas within a basin if the Agency has determined that creation of management
areas will facilitate implementation of the Plan. Management areas may define different
minimum thresholds and be operated to different measurable objectives than the basin at large,
provided that undesirable results are defined consistently throughout the basin.

Management Areas: Although the GSP Regulations only require quantification of water
budget components for the basin, each GSA may choose to further subdivide and report
the water budget by one or more management areas to help facilitate GSP
implementation, and to help demonstrate GSP substantial compliance to the
Department under §355.2 of the GSP Regulations (Department Review of Adopted Plan). If
management areas are developed, additional information and graphics will be needed
to define the names, locations, and distribution of management areas within the basin.
Graphical representations of the physical setting and characteristics of the basin will be
largely provided under HCM requirements in §354.14 of the GSP Regulations.
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23 CCR §357.4(a). Coordination Agreements: Agencies intending to develop and
implement multiple Plans pursuant to Water Code Section 10727(b)(3) shall enter into a
coordination agreement to ensure that the Plans are developed and implemented utilizing the
same data and methodologies, and that elements of the Plans necessary to achieve the
sustainability goal for the basin are based upon consistent interpretations of the basin setting.

Coordination of Water Budget Data: When one or more GSPs are being developed by
one or more GSAs for the same basin, §10727(b)(3) of SGMA and §357.4 of the GSP
Regulations require a coordination agreement between all GSAs developing a GSP
within the basin. As stated in the GSP Regulations citation above, the coordination
agreement is to ensure that GSPs are developed and implemented using the same data
and methodologies. Specifically, the coordination agreements need to describe how the
Agencies utilize the same data and methodologies for the following water budget
related components:

e Surface water supply

e Total water use

e Change in groundwater storage
e Water budget

e Sustainable yield

Thus, when presenting water budget information for basins with one or more GSPs, all
GSPs for the basin need to identify and describe the existing coordination agreements
for the basin, the point of contact of each agreement, how the individual coordinating
agencies have taken steps to ensure that each GSP for the basin is utilizing the same
data and methodologies for the above water budget components, and how the GSP is
tulfilling the coordination requirements identified under §357.4 of the GSP Regulations.

For many basins within the Central Valley, Salinas Valley and elsewhere, not all lateral
boundaries for contiguous basins serve as a barrier to groundwater or surface water
flow. In situations where a basin is adjacent or contiguous to one or more additional
basins, or when a stream or river serves as the lateral boundary between two basins, it
is necessary to coordinate and share water budget data and assumptions. This is to
ensure compatible sustainability goals and accounting of groundwater flows across
basins, as described in §357.2 (Interbasin Agreements) of the GSP Regulations.
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