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Presenter
Presentation Notes
As per Agenda Packet Item II.B: AC Policy Issue #2 Bassline Pumping Allocation, Dudek recommends that the Advisory Committee and Core Team consider use of a 5-year maximum time period to determine each groundwater user’s “Baseline Pumping Allocation.”
A summary of an evaluation of three potential approaches and rationale for the recommended approach is presented in the following slides.
The “Baseline Pumping Allocation” allocates groundwater extraction based on historical rates of pumping over a defined period of time.
The “Baseline Pumping Allocation” is defined as the verified maximum annual production, in acre-feet, for each well owner over the prescribed baseline pumping period. As actual metered data is not available for all well owners, either validated flow meter data or estimated water use based on consumptive use by crop type and area irrigated are acceptable methods to determine “Baseline Pumping Allocation.” In all cases, validated flow meter data will prevail over estimated water use.
The “Baseline Pumping Allocation” is a static value that does not change with time. 


Baseline Pumping Allocation
Estimated Aggregate Baseline Pumping by Sector

Acre Feet Per Year
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 5-year Maximum [ 10-year Maximum £ 10-Year Average

Period Agriculture | Municipal | Recreation Total
5-year Maximum 13,971 2,461 3,024 19,456

10-Year Maximum 14,585 3,264 3,594 21,443
10-Year Average 13,628 2,502 3,055



Presenter
Presentation Notes
Based on input received from the Advisory Committee in October 2017, Dudek reviewed the total estimated aggregate pumping for the 5-year maximum, 10-year maximum and 10-year average periods.
The 5-year maximum period is from January 1, 2010—January 1, 2015 and the 10-year maximum and 10-year average period is from January 1, 2005—January 1, 2015.
The chart displays total estimated aggregate pumping for the 5-year maximum, 10-year maximum and 10-year average periods grouped by sector: agriculture, recreation and municipal. Estimated agriculture pumping is based on parcel level GIS analysis of aerial photography. Estimated recreation pumping is based on a hybrid of GIS analysis and metered data. Municipal pumping is based on metered data. 
The difference in total estimated aggregate pumping between the 5-year maximum and 10-year average is 1.4%. The difference between the 10-year maximum and 10-year average is 10.5%. 
The total estimated aggregate pumping is highest for all sectors during the 10-year maximum scenario at 21,443 acre-feet per year. This is estimated to be 10.2% greater than the 5-year maximum total estimated aggregate pumping. 


Baseline Pumping Allocation

Comparison 5-Year to 10-Year Maximum

Estimated Percent Increase 5-Year to 10-Year Maximum (Acre-feet per Year)

Period Agriculture | Municipal | Recreation | Total
10-year Maximum 14,585 3,264 3,594 21,443

5-year Maximum 13,971 2,461 3,024 19,456

Change 614 803 570 1,987

Percent Increase 5-Year to 10-Year Maximum 4.4% 32.6% 18.8%

Estimated Percentage of Overall Pumping by Sector

Period Agriculture | Municipal | Recreation | Total
10-year Maximum 0.68 0.15 0.17 100%

5-year Maximum 0.72 0.13 0.16 100%

Percent Increase 5-Year to 10-Year Maximum -4% 17% 5%
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Presentation Notes
However, it is estimated that pumping did not change evenly for every sector between the 5-year maximum and 10-year maximum periods. Municipal pumping increases the most by 32.6% and actual metered volume of 803 acre-feet per year. Recreation pumping increases by a higher percentage than agriculture (18.8%) but by less volume of water, 570 acre-feet per year. Agriculture is estimated to increase by 4.4% or 614 acre-feet per year. 
The total estimated aggregate pumping for the 5-year maximum and 10-year maximum indicates that both municipal and recreation pumping are a larger percentage of overall pumping during the 10-year maximum scenario. Municipal pumping is estimated to increases by 17% and recreation pumping by 5%. Agriculture pumping is estimated as greater percentage of overall pumping during the 5-year maximum period and  decreases by 4% when using the 10-year maximum.   
To determine the period of groundwater production for the “Baseline Pumping Allocation,” a 5-year maximum, 10-year maximum and 10-year average periods were analyzed. Based on input received from the Advisory Committee in October 2017, the 5-year maximum is being recommended by the Core Team.


Baseline Pumping Allocation 5-Year and
10-Year Maximum Comparison

10-Year Maximum Total
Estimated Aggregate
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5-Year Maximum Total
Estimated Aggregate
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Presentation Notes
These pie charts of  the 5-Year and 10-Year Maximum are meant to illustrate that a larger Baseline Pumping Allocation (e.g. greater volume of water in acre-feet on the individual level) does not necessarily translate into a larger pumping allowance of the sustainable yield. What matters is the individual pumpers percentage of water use relative to all the other users in the Subbasin. For instance, based on the data available, agriculture pumping is a greater percentage of pumping (72%) during the 5-year maximum period as compared to the 10-year maximum period (68%) even though total agricultural pumping measured as a volume (14,585 acre-feet) is greatest during the 10-year maximum period. This is because both municipal and recreation pumping were a greater percentage of overall pumping during the 10-year maximum period.       



Baseline Pumping Allocation

Recommendation

Dudek recommends that the Advisory Committee and
Core Team consider use of a five-year maximum time
period to determine each groundwater users
“Baseline Pumping Allocation™ The basis for this
recommendation include the following:

A 5-year maximum has been used in past groundwater rights

adjudications to assign pumping allocation based on the 5-year
statutory period required for prescriptive water rights;

A 5-year maximum is the intermediate alternative, whereas the
10-year average may be overly restrictive, and a 10-year
maximum may not be restrictive enough to meet objectives; and

A 5-year maximum is an achievable goal and critical step toward
sustainable basin management which balances the need for
pumping reductions with the associated hardships.
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Presenter
Presentation Notes
As per Agenda Packet Item III.A: Technical and Policy Issues this part of the presentation introduces Conceptual Pumping Allowance Framework.

The “Pumping Allowance” is the maximum allowable groundwater production for each well owner during a given year. The “Pumping Allowance” is calculated annually based on a percentage of each well owner’s published “Baseline Pumping Allocation.” The “Pumping Allowance” will be assigned based on the groundwater pumping reduction needed to achieve the most current understanding of sustainable yield for the Subbasin. Each year, the Groundwater Sustainability Agency (GSA) will submit in its Annual Report the “Pumping Allowance” for the Subbasin and provide, at a minimum, a five-year outlook with recommended adjustments to the “Pumping Allowance.” During each five-year period, the percent reduction will be re-evaluated based on updated values for sustainable yield. The “Pumping Allocation” may be adjusted to reflect the updated sustainable yield after each five-year period and if necessary during annual reviews. The “Pumping Allowance” is allocated among all well owners in the Subbasin in proportion to the determined “Baseline Pumping Allocation.”



Baseline Pumping Allowance

. Pumping Allowance Over 20-year Implementation
Period with Linear Pumping Reduction
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Presentation Notes
In example one, a linear reduction rate could be applied if no change to the sustainable yield for the Subbasin is determined. For example, if the total annual groundwater extraction in the Subbasin is determined to be 19,000 acre-feet per year and the calculated sustainable yield is 5,700 acre-feet per year, groundwater extraction must be reduced by 70%. The Sustainable Groundwater Management Act (SGMA) requires a 20-year timeframe to reach sustainability. In order to reach sustainability in this example, the “Pumping Allowance” per well owner would ramp-down in incremental steps of 3.5% per year to reach a 70% reduction by the end of the 20-year time period.
Assuming a linear reduction of 3.5% a year over the prescribed 20 year GSP implementation period, in year 5 of GSP implementation, the “Pumping Allocation” would be 82.5% or 825 acre-feet. 
The chart presents the annual “Pumping Allowance” for a well owner assigned a “Baseline Pumping Allocation” of 1,000 acre-feet and assuming a 70% pumping reduction over the 20-year implementation period and a linear rate of reduction. 



Baseline Pumping Allowance

: Pumping Allowance Over 20-year Implementation
Period
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Presentation Notes
In example two, the initial sustainable yield is the same as example one (5,700 acre-feet per year). After 10-years of reduction at 3.5% per year, an update to the water budget indicates the sustainable yield of the Subbasin is higher by 1,300 acre-feet per year for a revised sustainable yield of 7,000 acre-feet per year rather than 5,700 acre-feet per year as previously understood. 
Per the updated sustainable yield, the linear reduction rate is reduced to 2.9% per year over the second 10 years of the implementation period. At the end of the 20-year implementation period for this example, the “Pumping Allowance” is 36% of the “Baseline Production Allocation” (a 64% net reduction). 
This chart present the annual “Pumping Allowance” for a well owner assigned a “Baseline Pumping Allocation” of 1,000 acre-feet and assuming a 64% pumping reduction over the 20-year implementation period and a linear rate of reduction for each 10-year period. The revised estimate of sustainable yield in year 10 to 7,000 acre-feet per year is a hypothetical example to illustrate the adaptive management approach of the GSP. Conversely, data collected during the course of GSP implementation could indicate that the sustainable yield is less than the planning estimate of 5,700 acre-feet per year as presented in Example 3.


Baseline Pumping Allowance

: Pumping Allowance Over 20-year Implementation
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Presentation Notes
In example three, the initial sustainable yield is the same as example one (5,700 acre-feet per year). After 10-years of reduction at 3.5% per year, an update to the water budget indicates the sustainable yield of the Subbasin is lower by 1,300 acre-feet per year for a revised sustainable yield of 4,400 acre-feet per year rather than 5,700 acre-feet per year as previously understood. 
Per the updated sustainable yield, the linear reduction rate is increased to 4.24% per year over the second 10 years of the implementation period. At the end of the 20-year implementation period for this example, the “Pumping Allowance” is 22.6% of the “Baseline Production Allocation” (a 77.4% net reduction). This chart presents the annual “Pumping Allowance” for a well owner assigned a “Baseline Pumping Allocation” of 1,000 acre-feet and assuming a 77.4% pumping reduction over the 20-year implementation period and a linear rate of reduction for each 10-year period.





Baseline Pumping Allocation and Pumping
Allowance to Achieve Sustainability

Conceptual Path to Sustainability Example:
20-Year Minimum Reduction
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Presentation Notes
As the Subbasin is in a condition of critical overdraft, the “Pumping Allowance” will ramp-down over time to achieve sustainability. In summary, the “Pumping Allowance” is assigned to each well user and determined by a percent reduction of each well owner’s “Baseline Pumping Allocation”, which shall be enforced to reach the sustainable yield of the Subbasin. 
The “Pumping Allowance” shall be reviewed throughout implementation and adjusted as necessary to meet GSP goals and objectives. 
REDUCTION PERIOD
The 20-year implementation period is a statewide baseline minimum goal to achieve sustainability. SGMA requires regular review of GSP progress toward meeting goals and objectives every 5-years or every quarter of the 20-year period so there are effectively 4 implementation periods over 20 years as per Water Code §10727.2(b)(1).
This chart shows a conceptual path to sustainability assuming a total baseline pumping allocation of 19,000 acre-feet in the basin and the current planning estimate of sustainable yield, which is 5,700 acre-feet. The linear reduction rate is 3.5% per year. The upper and lower confidence intervals are based on the previous hypothetical example where the sustainable yield for the Subbasin simulated to be greater or less by 1,300 acre-feet to illustrate adaptive management scenarios.  


