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 OVERVIEW 

This appendix serves two purposes. The initial section, titled Benefits and Costs of Faster Implementation 
of Demand Management, assesses whether a faster trajectory toward sustainability during the 
implementation period would be economically justified. It compares the cost of implementing demand 
management more quickly against the benefits (avoided costs) of avoided well replacement and reduced 
pumping costs. The second section, titled Domestic Well Replacement Mitigation Program, estimates the 
total cost of replacing domestic wells potentially impacted by declining groundwater levels under the 
baseline conditions without SGMA and under the draft proposed SGMA implementation plan (with-
SGMA). The second section can support discussions and consideration of potential mitigations for the cost 
of well replacement.  

 BENEFITS AND COSTS OF FASTER IMPLEMENTATION OF 
DEMAND MANAGEMENT  

This section describes an initial analysis of how many domestic wells in the Madera Subbasin might be 
impacted by the continued overdraft of groundwater during the transition from 2020 until full 
implementation of projects and management actions specified in the (draft) GSP and thereafter through 
50 years of sustainable management1. The purpose of this reconnaissance-level analysis is to assess the 
costs to different stakeholder groups (agricultural pumpers and domestic well users) and to consider if a 
faster trajectory to sustainable management at higher groundwater levels would be cost-effective in the 
aggregate. If the initial analysis indicates that avoiding well replacement costs might be warranted, a more 
detailed analysis could be conducted. 

In order to provide an initial answer, this analysis uses data inputs for and results from the Madera 
Subbasin groundwater model. The units of analysis are domestic wells in each section (one square mile or 
640 acres). Other key assumptions and simplifications for this initial analysis include: 

• Projected depth to water simulated by the groundwater model for the 2020 – 2040 
implementation period and subsequent 50-year sustainability period uses a scenario of hydrology 
developed based on historical hydrology. 

• The cost analysis only considers the cost of replacing domestic wells. It does not consider 
replacement of agricultural wells or the cost of declining well yields before a well is replaced. 

• Well Completion Report (WCR) from DWR are the basis for the quantity and characteristics of 
domestic wells in the Madera Subbasin used in the assessment. Wells not in DWR’s WCR database 
are not included in the analysis. A sensitivity analysis is presented that evaluates how wells not in 
the WCR database may affect results of the analysis 

• As a simplification, for all Public Land Survey System (PLSS) sections in the Subbasin, the analysis 
compares the minimum depth to the top of the perforated interval for domestic wells with the 
average simulated September depth to water (DTW) in the Lower Aquifer. The timing, quantity, 
and location of projects is the same as the with-GSP scenario and no other alternatives are 
considered. 

 
1 For purposes of this memorandum, sustainable management means the state in which the long-term trend of 
declining groundwater levels has stabilized. 
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The analysis compares costs associated with groundwater pumping, well replacement, and management 
actions needed to reach sustainable management for two scenarios: 1) baseline conditions (without-
SGMA) and 2) baseline conditions with the draft proposed GSP implementation plan (with-SGMA). 
Assuming that the GSP already includes implementation of water supply and recharge projects as soon as 
practical, the analysis focuses on demand management implementation as a possible means to speed the 
trajectory toward groundwater sustainability.  

The following costs related to groundwater levels and management over time are considered: 

• Costs to replace dewatered domestic wells. 

• Changes in variable costs to pump groundwater, for both domestic and agricultural users. 

• Costs to growers in foregone net return for demand management needed (if any) to achieve 
sustainable management after implementing supply and recharge projects. 

 Assumptions and Results 

Assumptions and results below are summarized for each of the cost categories considered. 

 Costs to replace dewatered domestic wells.  

For purposes of this analysis, a replacement cost of $25,0002 per well is used. This cost is triggered when 
a well is dewatered, defined as occurring when the groundwater level in the section the well is located in 
falls below the minimum depth to top perforation of the domestic wells in that cell. Once the wells in a 
section are replaced, that section is no longer tested against further changes in DTW. The simulated 
average September depth to water in the aquifer, by section, during each time period is used for each 
year’s comparison, which typically reflects the lowest groundwater levels in a season.  

The process for each scenario (without-SGMA and with-SGMA) is summarized as: 

• For each section and year, compare the average DTW in the Lower Aquifer to the minimum depth 

to top of perforations of the domestic wells in that section. 

• If DTW equals or exceeds the top perforation depth, all domestic wells in the section are assumed 

to be replaced. 

• After a section’s domestic wells are replaced, they are assumed to be drilled and screened deep 

enough to withstand any further increase in DTW (i.e., a section would not be replaced multiple 

times). 

• If a section did not have the appropriate well construction information, it was not included in 
the analysis. 

For the Madera Subbasin, the majority of wells are potentially impacted in the historical time period, prior 
to 2015. Between 2015 and 2090, 315 domestic wells are impacted in the without-SGMA analysis, but 87 
of those appear to be impacted between 2015 and 2019, prior to the 2020 implementation start (DTW is 
greater than minimum depth to top perforation). After GSP implementation, 228 (315 minus 87) domestic 
wells are potentially affected in the comparison of scenarios. Most (218) of the replacements are 
estimated to occur between 2021 and 2067, and the present value (at 2020) of replacement costs for 

 
2 The cost of well replacement used in the analysis is based on feedback from well drillers that work in the area: (i) 
drilling a domestic well costs $35/foot, (ii) a sanitary seal for a domestic well is $2,000, and (iii) a pump for a domestic 
well is $4,500. This does not include permit costs. Assuming a well depth of approximately 500 feet results in an 
estimated cost of about $25,000 per well. 
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these impacted domestic wells is $3.39 million. In the with-SGMA analysis, the number of impacted 
domestic wells drops from 228 to 43, at a present value cost of $0.77 million. Many of those 43 impacted 
domestic wells would stay in production longer than in the without-SGMA scenario, so the replacement 
cost is delayed, further reducing the present value of replacement. Most (185 out of 228) of the domestic 
wells impacted in the without-SGMA scenario would not require replacement in the draft GSP 
implementation plan, and the present value of avoided replacement cost is $2.62 million ($3.39 minus 
$0.77). Considering the cost of domestic well replacement relative to the cost of agricultural demand 
management (Table A3.D-1), it is fairly clear to conclude that accelerating the demand management (and 
so approaching sustainable management faster between now and 2040) would not avoid enough well 
replacement cost to be cost-effective from a subbasin-wide perspective.  

 

Table A3.D-1. Demand Management vs. Domestic Well Replacement - Summary Results for 

Madera Subbasin, Present Value (PV) $ in Millions 

 Without SGMA With-SGMA Difference 

Domestic Well Repl. Cost 

Number of Domestic Wells Replaced 228 43 -185 

PV of Cost $3.39 $0.77 -$2.62 

Pumping Cost (Savings), PV 

Domestic NA -$19.70 -$19.70 

Agricultural NA -$274.97 -$274.97 

Demand Mgmt. Cost, PV NA $968.26 $968.26 

 

Given the uncertainty in any analysis of domestic well impacts using the currently available database, a 
sensitivity analysis was conducted to consider the possibility of a greater number of domestic wells being 
impacted. The sensitivity analysis considered the replacement costs for 500 and 1,000 domestic wells 
during the 20-year Implementation Period. Based on the per well costs described above, the present value 
cost to replace 500 domestic wells is estimated to be $7.78 million and the present value cost to replace 
1,000 domestic wells is estimated to be $15.55 million. The costs to replace 500 domestic wells is less 
than 1% and for 1,000 domestic wells less than 2% of the demand management costs cited in Table A3.D-
1. 

 Changes in variable costs to pump groundwater, for both domestic and 
agricultural users.  

This analysis applies an aggregate calculation of change in water depth and pumping cost, using an 
average depth over all sections (weighted by well count in each section). As DTW decreases in the with-
SGMA scenario relative to without-SGMA, the benefit (reduced pumping lift and cost) grows year to year. 
Both domestic wells and agricultural users benefit from this, though the agricultural cost saving is many 
times greater simply due to volume pumped. A more precise estimate can be created using an estimate 
of agricultural and domestic pumping in each section. 

For the Madera Subbasin, benefits after 10 years are about $272,000 per year in total for all domestic well 
pumping and $3.91 million per year for agricultural pumping. The present value of savings over the 
analysis period is about $19.70 million for domestic pumping and $274.97 million for agricultural pumping. 
These savings are small relative to the loss of net return from demand management (Table 1), so the 
benefit of achieving them sooner does not appear to be justified by implementing demand management 
sooner. 
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 Costs to growers in foregone net return for demand management needed 
(if any) to achieve sustainable management after implementing supply and 
recharge projects.  

This analysis uses the estimated demand reduction in acre-feet needed to achieve sustainable 
management after accounting for the yield of supply and recharge projects. The cost of that reduction is 
based on a separate economic analysis of net return lost from crop production developed for the GSP. 
This loss increases with the level of demand management, and ranges from about $300 per AF to over 
$1,000 per AF. In this example analysis, a constant cost of $500 per AF of demand management is used, 
which represents the approximate cost of demand management in the Madera Subbasin.  

For the Madera Subbasin, the current water balance shows pumping to be about 545,000 AF/year on 
average. After implementation of projects specified in the GSP, pumping during sustainable management 
is estimated to be about 440,000 AF/year. This analysis assumes that the difference – 105,000 AF per year 
– would be spread equally from 2021 to 2040 as a reduction of 5,250 AF per year (note this is a simplifying 
assumption, the actual demand reduction occurs unevenly in the GSP implementation plan). At $500 per 
AF, this adds a demand management cost of about $2.6 million per year, which accumulates, so that by 
2040 the annual demand management cost is about $52.5 million. These values are discounted back to 
the start of implementation, resulting in a present value in 2020 of about $968.3 million (see Table 1). 

 Discussion 

Results indicate that the cost of implementing demand management on a faster trajectory (sooner in the 
implementation period) would not be cost effective from a subbasin-wide perspective. The avoided costs 
(fewer domestic wells requiring replacement) would be small ($0.77 million) relative to the lost 
agricultural net return $996 million (0.08 percent) for the Madera subbasin,). The general conclusions are 
robust to the assumptions used – that is, results are not sensitive to reasonable ranges in key assumptions, 
including the loss in net return per AF of demand management, the total level of demand management, 
when demand management begins to scale in, or the cost of replacing a domestic well.  

The analysis also considered different measures for comparing depth to water to well characteristics and 
different hydrologic sequences (one beginning with a wet period and one with a dry period), and the 
conclusions hold. Even doubling the number of affected wells (based on the possibility that some domestic 
wells in use are not logged in the WCR database) does not change the conclusion.  The conclusions are 
strong enough that no further groundwater analysis is recommended for the sole purpose of evaluating 
whether more rapid demand management is justified by the aggregate avoided domestic well 
replacement. 

Although the conclusion is that more rapid demand management is not cost-effective from a basin-wide 
or County-wide perspective, the distribution of the costs imposed on domestic well users should be 
acknowledged. Continued drawdown of groundwater levels during the GSP implementation period would 
be caused primarily by pumping for irrigation (because domestic wells are a smaller share of subbasin 
pumping), whereas the cost of domestic well replacement would be borne by domestic well users. 

The above results use demand management as the policy variable to assess the tradeoff of its costs with 
the costs of domestic well replacement. Rather than use demand management for the cost comparison, 
another analysis could compare avoided well replacement and pumping costs with the cost of 
implementing supply or recharge projects sooner during the implementation period. However, that 
comparison is not possible with current information and the GSP implementation schedule already 
reflects an aggressive timeline for project implementation. The additional cost of accelerating a recharge 
project by, say 5 years, would be the increased present value of the capital and O&M cost stream. The 



JANUARY 2020                                                           JOINT GROUNDWATER SUSTAINABILITY PLAN 
APPENDIX 3.D. Economic Analysis and Framework for Potential Domestic Well Mitigation  MADERA SUBBASIN  

 

GSP TEAM                                       FOR DISCUSSION PURPOSES – DO NOT DISTRIBUTE A3.D-5 

benefit would be the change in expected present value of avoided well replacement and pumping costs. 
This benefit would need to be calculated based on a groundwater model analysis of the resulting expected 
DTW over time under the accelerated project implementation. 

 DOMESTIC WELL MITIGATION PROGRAM 

Some GSAs in the Madera Subbasin have discussed a program to replace domestic wells that are impacted 
by falling groundwater levels over the GSP implementation timeline. The May 29, 2019 GSP summary 
presentation outlined the general parameters of a domestic well mitigation program. The program is 
expected to be further developed during the first year of GSP implementation. Well owners would be 
required to sign up for the program and mitigation actions may include replacing or lowering existing 
wells, and in cases where it is feasible, connecting groups of wells to a community water system. The 
program would be funded by fees and external support including grants and low interest loans.   

 Madera Subbasin Domestic Well Mitigation Program Costs 

An analysis was developed to approximate the cost of a domestic well mitigation program in the Madera 
Subbasin. The example program/analysis assumes: 

• All pumpers pay into the program to fund full replacement of impacted domestic wells 
($25,000/well). 

• The number of affected wells is the total number affected under the with-SGMA scenario, 
including those potentially already impacted. One hundred and twenty wells are impacted in 
Madera Subbasin, based on the analysis described earlier in this memorandum (namely, uses the 
WCR data). The number of impacted domestic wells is doubled to account for potential under-
reporting in the WCR data. 

• The program cost ($/af) is based on the sustainable level of pumping. Pumping fees cover admin, 
replacement, and contingency program costs and are charged to every acre foot of groundwater 
pumped. The fee is calculated as an annual amount that will raise the required total expected 
mitigation program cost (in present value terms). A cash flow analysis has not been prepared at 
this time. All costs are expressed in real dollars.  

• An annual program administration cost is assumed to cover staff time to run the program, manage 
the fund, and conduct technical review of any applications. For this estimate a cost of $150,000 
per year (to account for the greater number of wells) plus $5,000 per replaced well is assumed. 

• An additional program cost contingency of 30% is added to the average annual well replacement 
cost to account for higher than expected costs per well and unexpected impacts (e.g. longer 
drought cycles).  

• A sensitivity analysis of well replacement cost, admin cost, and contingency cost is used to develop 
a program fee range ($/af). The actual program cost depends on the timing of well impacts, which 
depends on unknown future hydrologic sequences. 

Summary results are as follows: 

• Madera Subbasin 

o # impacted domestic wells: 120 (doubled to 240 for cost estimation purposes) 

o Average annual program cost: $277,000 
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o Domestic well mitigation program fee per acre-foot of sustainable yield: $1.03/AF 
(sensitivity range ~$0.67 - $4/AF)  

 Draft Outline for Madera Subbasin Domestic Well Mitigation Program  

This section provides a general outline of a domestic well mitigation program for the Madera Subbasin. 

 Domestic well mitigation program policy/purpose statement 

Define the mission of the program. For example, the purpose of the Madera Subbasin Domestic Well 
Mitigation program is to a mitigate undesirable results on domestic wells due to GSP implementations.  

 Definition of undesirable results 

Program should clearly define the types of impacts to domestic wells that will, and will not, be mitigated.  

 Inventory domestic wells  

Develop a database and registration system and allow domestic well owners to sign up (if not already 
permitted/in the system)  

 Mitigation measures 

Define mitigation measures. Other well mitigation programs suggest the following potential mitigation 
measures: 

• Deepen or replace well – for domestic wells where municipal water service is not expected to 
exist in the near future  

• Connect to public water system – for domestic wells near existing public water system service  

• Develop public water system to serve the impacted community – high density of domestic wells 

impacted within a small geographic area  

The mitigation measures should consider and coordinate with any mitigation actions being undertaken by 
other programs such as the Nitrate Control Program and Salt Control Program being implemented by the 
State Water Resources Control Board and Regional Water Quality Control Board as part of the Central 
Valley’s Water Quality Control Plans (i.e., Basin Plans). In areas of the Central Valley where drinking water 
supplies have been impacted by water quality, the Basin Plan includes new regulatory actions focused on 
managing nitrates locally while providing interim and long-term solutions for providing safe drinking water 
supplies.  

 Define mitigation costs 

Define how the mitigation fund will pay for each type of impacted domestic well. Other well programs 
suggest the following examples: 

• Establish payment (e.g. $/AF) to deepen wells. If well cannot be deepened, establish standard cost 
to replace well e.g. $/well 

• Decide how to compensate well owners that can connect to municipal system 

• Establish “rapid response” approach for situations when wells go dry 
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 Establish review process 

Develop a board to review and approve domestic well mitigation claims consistent with the guidelines 
specified under (1 – 4). Establish process for expedient review. 

 Financing 

Financing program through groundwater extraction fees (see above for estimated costs). 

 Domestic Well Mitigation Programs Reviewed  

A review of existing domestic well mitigation programs identified two examples that could be used as a 
policy template: 

 Yuba County Water Agency 

 Motivation 

Potential groundwater substitution water transfers under the Yuba River Accord, or other transfers out of 
the Yuba County Water Agency area, could cause third-party impacts to other water users, including 
impacts to domestic wells.  

 Program overview 

The program goal is to compensate domestic well owners that are demonstrably impacted by 
groundwater substitution water transfers. It was specified as Mitigation Measure 6-2 in the Lower Yuba 
River Accord EIR/S. In general. well owners are required to report impacts and a process is established for 
validating each claim. Monitoring wells (specified in Mitigation Measure 6-1) measure groundwater 
elevations throughout the season which are used to assess whether water transfers resulted in third-party 
domestic well impacts. The program description includes provisions to compensate or fully replace 
affected wells. 
http://www.hdrprojects.com/engineering/ProposedLowerYubaRiverAccord/Chapter%206%20-
%20MMRP-ECP.pdf  

 Program financing and implementation 

No information on program financing was identified. No information on number of affected wells or if the 
program was ever fully implemented beyond being specified as a Mitigation Measure. (web search only – 
have not contacted YCWA). 

 Applicability to Madera GSP 

Limited applicability to the Madera Subbasin GSP. The YCWA program deals with short-term water 
transfer impacts, whereas the GSPs are concerned with long-term planned overdraft and cumulative 
impacts to domestic wells. The general program guidelines are applicable (compensate well owners that 
are impacted). However, the financing strategy is different. Compensation for third-party impacts can be 
included in the cost of a groundwater substitution transfer (the source of the impact), whereas the 
planned overdraft in the GSP is a benefit to all groundwater users in the subbasin. 

  

http://www.hdrprojects.com/engineering/ProposedLowerYubaRiverAccord/Chapter%206%20-%20MMRP-ECP.pdf
http://www.hdrprojects.com/engineering/ProposedLowerYubaRiverAccord/Chapter%206%20-%20MMRP-ECP.pdf
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 Truckee Meadows Water Authority 

 Motivation 

Nevada Legislature identified a need to avoid, or mitigate, impacts to domestic wells and granted 
authority to the State Engineer to limit pumping in areas to avoid impacts. Impacts to domestic wells from 
several sources (too many wells in the same area, new deep wells, etc.) in Washoe County. TMWA 
eventually developed and approved the Mt. Rose/Galena Fan Domestic Well Mitigation Program.  

 Program overview 

The program compensates domestic well owners who can demonstrate impacts to their well operation. 
It is the responsibility of the well owner to report impacts and request compensation from TMWA 
(https://tmwa.com/doing-business-with-us/wellmitigation/). A Board is established to review claims and 
approve/deny each application. If the application is approved, the home owner is compensated out of an 
existing fund to deepen their well.  

 Program financing and implementation 

Compensation is specified by the program – wells can be deepened by 150 ft. Compensation (as of FY 
2013) was $66/ft – meaning ~$10,000 for each well. Property owners are responsible for covering the cost 
of any other appurtenances (estimated around $4,500/well). If a well cannot be deepened, then the 
program pays for a new well and covers the cost of all appurtenances.  

 Applicability to Madera GSP 

Very applicable to the Madera GSP. The program is a result of similar issues identified in the GSP – 
continued pumping for the benefit of the entire region is causing impacts to some shallower domestic 
wells. A fund is established to pay for those impacts so that pumping can continue in other parts of the 
basin. All users fund the program and it is the responsibility of individual well owners to submit impact 
claims. An independent board reviews the claims and approves/denies payment. 
https://www.leg.state.nv.us/Interim/76th2011/Exhibits/OverseeWRWC/E062812B.pdf 

 

https://tmwa.com/doing-business-with-us/wellmitigation/
https://www.leg.state.nv.us/Interim/76th2011/Exhibits/OverseeWRWC/E062812B.pdf
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Technical	Memorandum	

Subject: Domestic Well Replacement Economic Analysis – Madera Subbasin Update 

By:   ERA Economics  

To:   LSCE and the Madera County GSA 

Date:   January 10, 2022 

 

Purpose	and	Background	

In June 2019 ERA provided a technical memorandum (TM) estimating the cost and benefit of more 
rapid implementation of demand management under the Madera Subbasin Joint GSP. The economic 
analysis was included as Appendix 3D to the Madera Subbasin Joint GSP. The analysis was prepared 
with the best available data and information at that time. After finalizing the GSP, the LSCE and DE 
consultant teams have continued to assist the Madera Subbasin GSAs with GSP implementation and 
annual GSP reporting. LSCE was engaged by the Madera County GSA to prepare an updated domestic 
well inventory for the subbasin.  

The economic analysis included as Appendix 3D to the Madera Subbasin Joint GSP estimated the total 
cost of replacing domestic wells potentially impacted by declining groundwater levels under baseline 
conditions without SGMA and under the draft proposed GSP implementation plan (so-called “with-
SGMA” scenario).  

This technical memorandum (TM) serves as an update to those estimates by: (i) updating the project and 
demand management schedule to reflect the adopted allocation in the Madera Subbasin, (ii) 
incorporating updated data and analysis on potentially impacted wells from the domestic well inventory, 
(iii) updating all costs and benefits to current dollars (e.g., well replacement costs), and (iv) refining the 
economic analysis to compare the cost and benefit of accelerating demand management specified in the 
GSP. That is, the 2019 analysis compared the draft proposed GSP implementation to baseline conditions 
without SGMA, whereas this analysis compares the proposed plan with phased implementation of 
projects and management actions (PMAs) to an accelerated, immediate implementation of PMAs, 
notably with immediate, full demand management to avoid further domestic well impacts.1   

These updates to the data affect the resulting economic analysis and results. The 2019 estimate of 
domestic wells needing to be replaced without increased demand management was 228 wells, which at 
that time was doubled to account for potential under-reporting. In addition, a sensitivity calculation as 

 
1 Whereas the cost of immediate demand management implementation has been included, the effect on cost of accelerating 
recharge and supply projects has not yet been estimated. A full cost estimate of projects for all GSAs in the subbasin is still 
under development. If this additional cost were included, it would strengthen the conclusion of this analysis. 
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part of the earlier analysis verified that the conclusions would have held even if the number of affected 
wells were substantially larger. The updated domestic well inventory puts the number of domestic wells 
potentially needing replacement between 1,260 and 1,578 over the 20-year GSP implementation period. 
This TM briefly summarizes the updated analysis, results, and summary conclusions.  

Summary	Conclusions	

Results of this updated analysis comparing the cost of accelerated PMA implementation to the benefit of 
avoided domestic well replacement costs support the general conclusion of the 2019 analysis. The loss 
in agricultural value from more rapid demand management still greatly exceeds domestic well 
replacement costs even though the estimated number of potentially dewatered domestic wells has 
increased and the cost of replacement for each domestic well has increased by 20 percent. That is, the 
results of the economic analysis show that the additional cost of more rapid demand management is 
substantially greater than the cost of replacing potentially dewatered domestic wells and paying higher 
pumping costs due to lower water levels. This supports the phased implementation schedule and 
domestic well mitigation program defined in the GSP. 

Updated	Assumptions	

Assumptions and results below are summarized for each of the cost categories considered. All costs (or 
savings) are expressed as constant 2021 dollars converted to present value using a 3.5 percent real 
(inflation-free) discount rate2. The two implementation scenarios compared are referred to as GSP 
implementation (the phased implementation as described in the GSP) scenario and the immediate 
demand reduction (full demand reduction to eliminate overdraft from 2021 onward) scenario. 

1. Number of dewatered wells needing replacement. Revised estimates of dewatered wells are 
calculated and described in the Technical Memorandum prepared by LSCE for the Madera 
Subbasin Domestic Well Inventory. For this analysis, a total of 1,578 wells were estimated to be 
dewatered, spread across four 5-year periods. The cost analysis further assumed that well 
impacts would be evenly divided by year within each 5-year period3. For the comparison 
scenario with immediate demand reduction, it was assumed that none of those wells would need 
replacement.  

2. Costs to replace dewatered domestic wells. The 2019 estimate of an average $25,000 per 
replaced domestic well is updated to $30,000 per domestic well. 

3. Groundwater pumping depth to water (DTW). The average DTW for the GSP 
implementation scenario was provided from groundwater model projections described in the 
Madera Subbasin Joint GSP. The immediate demand reduction scenario is intended to represent 
immediate elimination of average annual overdraft. A time series was created that followed the 

 
2 The current federal discount rate for water projects is 2.25%, but a real rate of 3.5% better reflects borrowing conditions in 
Madera County. A 1.5% increase or decrease in the real discount rate does not affect the conclusions of the analysis. 
3 The timing of the well replacement within each 5-year period does not affect the conclusions of this analysis. 
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general hydrologic variation estimated for the GSP implementation scenario but held the DTW 
the same on average during the 2021-2040 implementation period. The ending (2040) difference 
in DTW between the two scenarios was then carried forward beyond 2040. These pumping depth 
differences are the basis for the estimated annual pumping cost savings. 

4. Changes in variable costs to pump groundwater, for both domestic and agricultural users. 
Energy prices, estimated using a mix of PG&E’s latest electricity rates for agricultural pumping, 
have increased substantially. The analysis now uses an average of PG&E’s 2021 AG-B and AG-
C peak and off-peak summer rates, resulting in an estimate of $0.40 per acre-foot per foot of lift 
for the variable cost to pump groundwater. As a result, more rapid demand management provides 
greater savings (avoided pumping lift) for domestic and agricultural pumping. All agricultural 
and domestic groundwater pumping in the basin would receive this avoided lift benefit from 
faster demand reduction. 

5. Costs of demand management under GSP implementation. Costs of demand reduction have 
been revised based on the latest estimates of the net return to agricultural water use developed for 
planning the SALC program. In addition, pumping volumes have been updated to reflect current 
conditions and the planned ramp-down adopted in the Madera County GSA groundwater 
allocation ordinance (applicable to the GSP implementation scenario only). These values do not 
represent average returns to all lands and crops in the subbasin but rather the lands and crops 
more likely to participate in a demand reduction program. For purposes of this analysis, the lost 
net return from demand reduction is valued at $230 per acre-foot4. 

 
Results 
The following discussion compares costs between the GSP implementation scenario and the (alternative) 
immediate demand management scenario. General observations are: 

 Demand management costs are greater in the immediate implementation scenario because 
demand management would be implemented sooner (immediately) and for more years during the 
GSP implementation period. Recharge and supply projects’ costs have not been included in this 
analysis, but their present value costs would also increase because they would be implemented 
sooner. 

 Pumping costs are lower in the immediate demand reduction scenario because, by definition, the 
average annual overdraft is eliminated immediately. The effect (smaller DTW and lower 
pumping cost) is carried throughout the remaining years of GSP implementation and in 
perpetuity. 

 Well replacement costs occur in the GSP implementation scenario but are not required in the 
immediate demand reduction scenario. 

 
4 The value of water depends on future crop market conditions. Note that a higher value (greater than $230 per acre-foot 
applied in this TM) would further increase the cost of accelerated demand management relative to avoided well replacement 
and additional pumping costs. 
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 The net effect of these differences in costs results in the GSP implementation scenario having a 
substantial cost advantage (by about $120 million in present value, or 27 percent) over the 
immediate demand reduction scenario. In other words, the Madera Subbasin is better off (i.e., 
realizes benefits that exceed costs) implementing its phased GSP implementation plan and 
developing/funding the domestic well mitigation program to replace impacted wells than it is if it 
were to implement immediate demand reduction to avoid dewatering any domestic wells. 

Table 1 summarizes the results of the economic analysis. All values are expressed in present value 
terms. The first two rows show the number of and cost to replace wells estimated to go dry in each 
scenario. The next rows present the pumping cost savings of the immediate demand reduction scenario 
relative to the GSP implementation scenario, broken down by domestic pumping and agricultural 
pumping. The next row shows the demand management costs. For the GSP implementation scenario, 
demand management is phased in at two percent per year initially, increasing to 6 percent per year until 
full demand management is reached by 2040. In contrast, the immediate demand reduction scenario 
implements the full demand management required in 2020, resulting in substantially higher demand 
management costs. 

 
Table 1. Costs of GSP Implementation Scenario Compared to Costs of Immediate Demand 
Reduction Scenario - Summary Results for Madera Subbasin, Present Value ($ in Millions) 
 GSP 

Implementation 
with Well 

Replacement 

Immediate 
Demand 

Reduction 
Difference 

Domestic Well Replacement 
     Number 
     Cost, PV 

 
1,578 
$38.64 

 
0 

$0.0 

 
1578 

$38.64 
Pumping Cost (Savings), PV 
     Domestic 
     Agricultural 

 
NA 
NA 

 
-$6.41 
-$86.11 

 
$6.41 
$86.11 

Demand Mgmt. Cost, PV $449.76 $701.74 -$251.98 
Total Cost, PV* $488.41 $609.23 -$120.82 

* Totals may not add exactly due to rounding. 
 
Discussion 
Results indicate that the cost of implementing demand management on a faster trajectory (in this case, in 
year one of the implementation period) would not be cost effective from a subbasin-wide perspective. 
The avoided costs (fewer domestic wells requiring replacement) would be small ($39 million) relative to 
the additional lost agricultural net return5 from immediate implementation ($252 million) for the Madera 
Subbasin, even after accounting for pumping cost savings ($93 million). The general conclusions are 
robust to the assumptions used. That is, results are not sensitive to reasonable ranges in key assumptions, 

 
5 Note that demand management would result in additional economic impacts to other county businesses and industries. 
These additional indirect impacts are not considered in this updated analysis but would only further support its conclusions. 
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including the loss in net return per acre-foot of demand management, the total level of demand 
management, when demand management begins to scale in, or the cost of replacing a domestic well. 

This analysis only compares the cost of well replacement to net costs of immediate demand management 
implementation; it has not considered the timing of other projects such as new surface water supplies or 
groundwater recharge. That comparison is not possible with current information, and the GSP 
implementation schedule already reflects an aggressive timeline for project implementation. The cost (in 
present value) of accelerating implementation of projects has also not been included here. The additional 
cost of accelerating a recharge project by, say five years, would be the increased present value of the 
project’s capital and O&M cost stream. Costs of new supply and recharge projects have not been 
accelerated, so the present value of costs for immediate implementation is underestimated. Simply 
stated, including these additional costs would further support the conclusions of this analysis. 

 


