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Presentation Notes
As per Agenda Packet Item III.A: Technical and Policy Issues this part of the presentation introduces the Sustainability Criteria
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Presentation Notes
Key terms to be discussed
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Sustainability Criteria

Management Areas: Three management areas have been
proposed for the Subbasin.

North Management Area ‘
Central Management Area
South Management Area

For this example we will use
the North Management Area
(NMA). Each management
area will be assessed for
sustainability indicators
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Presentation Notes
Management Area: The proposed North, Central, and South management areas were presented at the May 2017 Advisory Committee meeting. The management areas delineate generalized areas within the Subbasin taking into account multiple factors affecting the Subbasin, including differences in water use sector, water source type, geology, and aquifer characteristics. Management areas may have different minimum thresholds and measurable objectives than the basin at large but must provide descriptions of why those differences are appropriate.

For the example used in this presentation the North Management Area will be assed for a sustainability indicator. 


Sustainability Criteria

Sustainability Indicators: The GSA has identified three
major Sustainability Indicators for the Subbasin.

Chronic lowering of groundwater levels
Reduction in groundwater storage
Degraded water quality

Of the three, lowing of groundwater levels will be used
as an example.
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Presentation Notes
An assessment of sustainability indicators was presented at the September 2017 Advisory Committee meeting. The preliminary assessment indicated that the applicable sustainability indicators to the Subbasin include: 1) chronic lowering of groundwater levels, 2) reduction in groundwater storage, and 3) degraded water quality. It was determined that three sustainability indicators—seawater intrusion, land subsidence and depletion of interconnected surface water—have limited or no applicability.

Of the three applicable sustainability indicators, chronic lowering of groundwater levels will be used as an example.


Sustainability Criteria

Sustainability Indicator: Chronic Lowering of
Groundwater Levels.

Declining groundwater levels is a direct result of
groundwater overdratft.

For the Subbasin, this decline is caused by pumping.

Groundwater Level
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Presentation Notes
We use manual measurements collected on a semi-annual basis and pressure transducers that log continuously on a 15 minute interval to document groundwater levels. The hydrograph at left is produced by recording groundwater levels over time and represents a direct correlation with the elevation of the groundwater surface in the aquifer represented to the right. The hydrograph represents a declining groundwater table as expressed in the aquifer as the dewatered cross-section.  


Sustainability Criteria

Representative Monitoring Site: In the NMA, monitoring well (MW-1),
shows average groundwater level decline at a rate of ~3 feet per year.

MW-1 Hydrograph

35 feet
over 12
years
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Representative Monitoring Site: Representative monitoring sites are a subset of a basin’s complete monitoring network, where minimum thresholds, measurable objectives, and interim milestones are set.

Monitoring well (MW-1) in the North Management Area is located near an area of high groundwater production and is a good representation of groundwater levels over time in the Subbasin. As illustrated in the hydrograph, the groundwater elevation has decline about 35 feet over 12 years or about 3 feet per year.

There will likely be more than one Representative Monitoring Site in each management area for each sustainability indicator. Representative monitoring sites can be used for one sustainability indicator or multiple sustainability indicators.



Sustainability Criteria

Interim Milestones will be set at MW-1 to achieve the
Measurable Objective of reducing groundwater level decline.

MW-1 Hydrograph

Interim Milestones
@ Measurable Objective
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BMP Definition: “Interim milestone” refers to a target value representing measurable groundwater conditions, in increments of five years, set by the  Groundwater Sustainability Agency as part of the Groundwater Sustainability Plan
In order to meet the goal of reducing groundwater level decline over the 20-year implementation period, the rate of decline must decrease to practically zero by 2040. The rate is decreased by 0.75 feet per year every five years to reach 0 feet per year by year 2040. Interim milestones are set in order to meet the sustainable goal. Groundwater levels may continue to fluctuate slightly after 2040 in response to drier and wetter climatic periods but the overall objectives is to balance inflows and outflows to the Subbasin.
The average rate of decline for MW-1 is currently about 3 feet per year. 
During the first five years after plan implementation, in this example, the rate must decrease to 2.25 feet per year from 2020 to 2025. 
From 2025 to 2030, the rate of decline needs to reduce to 1.5  feet per year. 
From 2030 – 2035 the rate of decline needs to reduce to 0.75 feet per year. 
From 2035 – 2040 the rate of decline is practically 0 feet per year.
This is a minimum requirement under the Sustainable Groundwater Management Act (SGMA). This example does not take into account undesirable results. 


Sustainability Criteria

The Measurable Objective will be based on meeting the
Interim Milestones and Sustainability Goal

MW-1 Hydrograph

Interim Milestones

- YT Hypothetical

o 400 Groundwater Level
€ Measurable Objective
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The Measurable Objective will be groundwater levels meeting the Interim Milestones every five years and the ultimate sustainability goal for the Subbasin to balance inflows and outflows. The groundwater level can fluctuate above or below the prescribed rate of drawdown but should generally meet the defined Interim milestones every five years in order to reach the Measurable Objective within the required minimum 20 year implementation period.

“Measurable objectives” refer to specific, quantifiable goals for the maintenance or improvement of specified groundwater conditions that have been included in an adopted Plan to achieve the sustainability goal for the basin. 

The green triangle represents an example measurable objective for MW-1 assuming a linear pumping reduction such as illustrated in the previous “Pumping Allowance” presentation. The yellow circles represent the interim milestones required to ensure incremental progress toward the Groundwater Sustainability Plan goal. 
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Sustainability Criteria

Minimum Threshold will be set based on what the GSA has determined
to be Significant and Unreasonable. The Minimum Threshold for
groundwater levels is a set groundwater level not to exceed.

MW-1 Dry Production Well Active Production Well

MW-1 Hydrograph

= = Minimum Threshold
=== Measurable Objective

Not to scale
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Minimum Thresholds
A minimum threshold is the quantitative value that represents the groundwater conditions at a representative monitoring site that, when exceeded individually or in combination with minimum thresholds at other monitoring sites, may cause an undesirable result(s) in the Subbasin.

BMP Definition: “Minimum threshold” refers to a numeric value for each sustainability indicator used to define undesirable results.

For this example, the Minimum Threshold is set below the lowest projected groundwater level set by the Interim Milestones and Sustainability Goal. If groundwater levels decrease below the Minimum Threshold, the Subbasin will not be on track to reach the sustainability goal. 

Additionally for this example, if the Minimum Threshold is exceeded, production wells may go dry which is identified as a potential Undesirable Result.
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Sustainability Criteria

An Undesirable Result could occur if the groundwater level did not
meet the Minimum Threshold. As aresult, production wells may go
dry.

Dry Production Well Active Production Well

MW-1 Hydrograph

— = Minimum Threshold
---- Hypothetical
Groundwater Level

Not to scale
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Undesirable Results
Undesirable results occur when conditions related to any of the applicable sustainability indicators become significant and unreasonable. Undesirable results will be used by the DWR to determine whether the sustainability goal has been achieved within the Subbasin. Undesirable results must be defined for each of the applicable sustainability indicators. A single undesirable result may be adequate for each sustainability indicator, or multiple undesirable results may be defined. All undesirable results will be based on minimum thresholds exceedances.

In this example and undesirable result is defined as a dry well.



Sustainability Criteria

Significant and Unreasonable Conditions are a policy
decision determined by the GSA

For this example, the Significant and Unreasonable
Condition would be wells going dry due to lowering of
groundwater levels .

Not to scale
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Significant and Unreasonable Condition: GSAs must consider and document the conditions at which each of the applicable sustainability indicators become significant and unreasonable in their basin, including the reasons for justifying each particular threshold selected.

General descriptions of significant and unreasonable conditions are later translated into quantitative minimum thresholds and measurable objectives. The evaluation of significant and unreasonable conditions should identify the geographic area over which the conditions need to be evaluated so the GSA can choose appropriate representative monitoring sites. 
A significant and unreasonable condition is not strictly defined in the Sustainable Groundwater Management Act (SGMA) legislation, the Final Emergency Regulations or in the Department of Water Resources (DWR) Draft Sustainable Management Criteria Best Management Practices (BMP) (DWR 2016, 2017). Every GSA may decide, based on local conditions, what defines significant and unreasonable conditions. This allows every GSA to define undesirable results to reflect local concerns.
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Sustainability Criteria

An Example of a Sustainability Goal as it applies to
Chronic lower of groundwater levels:

Objective: Reduce groundwater level decline over the
20-year GSP implementation period.

Desired Condition: No average groundwater level
decline.

How will the Subbasin meet objective?: Decrease
groundwater production over time to the sustainable
yield.

Why measures will lead to success?: The current rate
of groundwater pumping leads to declining
groundwater levels. A reduced rate of pumping over
time will decrease the rate of groundwater level

decline. DUDEK
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GSAs must develop a sustainability goal that is applicable to the entire Subbasin. The sustainability goal should succinctly state the GSA’s objectives and desired conditions of the Subbasin, how the Subbasin will get to that desired condition, and why the measures planned will lead to success. The sustainability goal is supported by the locally‐defined minimum thresholds and undesirable results. Demonstration of the absence of undesirable results supports a determination that the Subbasin is operating within its sustainable yield and, thus, that the sustainability goal has been achieved.
First, the GSA must have a goal for the Subbasin. Key points that the goal must include are; Objective, Desired Condition, How will the Subbasin meet objective, and why measures will lead to success within 20 years.
In this example, the objective of the GSA is to adopt a plan to decrease groundwater level decline in order to maintain a sustainable amount of groundwater for continued production for reasonable beneficial uses in the Subbasin. The GSA will require reduction of groundwater production, which will result in a measureable objective of sustained groundwater levels within a minimum 20 year period.



