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4.3 UNDESIRABLE RESULTS 

Undesirable results occur when any of groundwater conditions related to the six sustainability indicators 

become significant and unreasonable. SGMA requires that groundwater sustainability agencies determine 

what constitutes significant and unreasonable undesirable results for each groundwater basin.  

As applicable and related to the IWVGB, the six sustainability indicators can be organized into three 

categories: 1) Indicators with documented current and/or historical undesirable results that will continue 

in the future if not addressed, 2) Indicators with no known undesirable results and no current data to 

determine likelihood of future undesirable results, and 3) Indicators not applicable to the IWVGB.  

There are four sustainability indicators with documented current and/or historical undesirable results: 

reduction in groundwater in storage, chronic lowering of groundwater levels, degraded water quality, and 

land subsidence. The reduction of groundwater in storage is directly related to the chronic lowering of 

groundwater levels. Hydrographs of wells taken throughout the IWV demonstrate significant and 

unreasonable prolonged drawdown causing undesirable results (see Appendix 3-D and Section 3.4.2). As 

discussed in Section 3.4.4.1, TDS samples indicate concentrations have increased over time in areas where 

high rates of pumping have occurred and indicative of groundwater water quality degradation undesirable 

results. As discussed in Section 3.4.5, land subsidence has historically caused undesirable results to 

facilities at NAWS China Lake, particularly the SNORT alignment.  

As discussed in Section 3.5.4, the numerical model was used to simulate future IWVGB conditions 

(Baseline conditions) under a no action scenario assuming the GSP was not implemented. Baseline 

condition model results shown in Appendix 3-H indicate continuing and worsening conditions are 

anticipated for reduction in groundwater in storage, chronic lowering of groundwater levels, and 

degraded water quality. The numerical model was also used to simulate future conditions if the GSP 

proposed projects and management actions described in Section 5 are implemented to use as a tool for 

establishing sustainable management criteria (Scenario 6.2). Section 3.5.5 and Appendix 3-H provide the 

description and results of that numerical model simulation.  
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Depletion of interconnected surface water is the one sustainability indicator with no known undesirable 

results and no current data to determine likelihood of future undesirable results. There are no major or 

significant surface water bodies within the IWVGB.  Streams in the valley are typically ephemeral and 

contribute to mountain front recharge, but typically do not flow past the mouths of the canyon except in 

very wet years. When the streams do flow into the IWVGB during very wet years the surface waters are 

not interconnected with groundwater in the Basin. Data will be reviewed periodically to determine if any 

undesirable results from depletion of interconnected surface water are occurring. The IWVGA will 

reevaluate the need to establish sustainability criteria for interconnected surfaced water and GDEs as data 

gaps are filled.  

Due to the location of the IWVGB, seawater intrusion is not currently applicable to the IWVGB and is not 

of concern in the future. Consequently, Minimum Thresholds, Measurable Objectives, and Interim 

Milestones are not established for this sustainability indicator. 

SGMA requires three components to be addressed for each potential undesirable result (GSP Emergency 

Regulations (§354.26).   Those components and a brief description are included below:  

1. The cause of groundwater conditions occurring within the IWVGB which may lead to, or has led 

to, undesirable results based on information described in the Basin setting.   It is recognized that 

the IWVGB may not have any undesirable results for some sustainability indicators.  

2. The criteria used to define undesirable results for each sustainability indicator which is relevant 

and applicable to the IWVGB.  

3. The potential effects on the IWVGB of the undesirable result of continued groundwater use 

including potential impacts on beneficial uses and users.  
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4.3.1 Reduction of Groundwater in Storage Undesirable Results 

4.3.1.1 Cause of Undesirable Results 

The current and prolonged state of overdraft in the IWVGB, due to unsustainable groundwater 

production, is causing and has caused significant and unreasonable reduction of groundwater in storage. 

Modeling results simulating baseline conditions (no action) indicate a drastic reduction of groundwater in 

storage will continue in the future. (See Appendix 3-H.)  

4.3.1.2 Criteria to Define Undesirable Results 

Baseline conditions model results indicate that useable groundwater in storage could be depleted to the 

point that potential future demands will not be met if the IWVGB is not managed, which would jeopardize 

all beneficial uses and users in the IWVGB. Scenario 6.2 model results, simulating the proposed projects 

and management actions, indicate approximately 215,000 acre-feet of groundwater would be removed 

from storage over the planning horizon, compared to approximately 1.6 million acre-feet estimated to be 

removed from storage under Baseline conditions.  

Due to data gaps that limit the understanding of the Basin and the uncertainties related to the model and 

the availability of and implementation schedule for supplemental water supplies, the preservation of 

groundwater in storage is a high priority for the IWVGA. By preserving the groundwater in storage, the 

IWVGA can help achieve the sustainability goal by protecting the future of the community, preserving 

quality of life for the residents of the Basin and sustaining the mission at NAWS China Lake. In a letter to 

the IWVGA, the U.S. Navy identified groundwater resources as the number one encroachment concern 

that has the potential to affect the mission enabled on and around NAWS China Lake (see Appendix 4-A). 

In areas in the IWV where the groundwater levels have been steadily declining, the water levels have 

dropped enough to impact shallow wells, requiring wells to be deepened, re-drilled, or abandoned as a 

water source. As discussed in Section 3.4.2, an analysis was conducted on the IWVGB well inventory to 

estimate the number of shallow wells impacted due to the chronic lowering of groundwater levels, which 

is related to the significant and unreasonable reduction of groundwater in storage (Appendix 3-E). It is 
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estimated 97 shallow wells were impacted from 1980 to 2018 based on preliminary analysis. By 2070, an 

additional approximately 800 wells are estimated to be impacted under the baseline, “no action”, 

conditions. (Additional shallow wells are anticipated to be impacted due to water quality degradation.)  

The number of wells estimated to be impacted is the criterion to define significant and unreasonable 

reduction of groundwater in storage. The approximately 800 wells estimated to be impacted by 2070 

under baseline conditions is significantly beyond what could reasonably and feasibly be mitigated. The 

number of shallow wells that would be impacted if the proposed projects and management actions are 

implemented is estimated to be 22, which is a feasible number of wells that can be mitigated.  

The amount of groundwater estimated to be removed from storage with the proposed projects and 

management actions is the maximum amount of useable groundwater reserves than can be extracted to 

prevent undesirable results while still providing a margin of safety for future use, uncertainties, and 

potential changes to the NAWS China Lake mission.  

4.3.1.3 Potential Effects 

The IWVGB will continue to experience negative impacts related to the significant reduction of 

groundwater in storage if not addressed through projects and management actions. The potential Basin 

impacts to beneficial uses and users include:  

 Reduction of buffer from loss of production for deeper wells, both for municipal/domestic use, 

industrial use, and agriculture use 

 Impacts to shallow wells due to lowering of groundwater levels which would require deepening 

or replacement 

 Encroachment on mission of NAWS China Lake  

 Impacts to shallow wells due to degraded water quality which would require well abandonment 

or treatment  

 Land subsidence causing impacts to infrastructure 
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 Jeopardy to beneficial uses due to lowering of groundwater levels and degraded water quality 

including environmental uses, domestic supplies, industrial supplies, and agriculture supplies 

which could result in fallowing of agricultural land 

 Financial impacts to all groundwater users and well owners for mitigation costs and supplemental 

supplies (including de minimis groundwater users and members of disadvantaged communities)  

 Increase of impacts caused by dust and desertification caused by declining water tables. 

4.3.2 Chronic Lowering of Groundwater Levels Undesirable Results 

4.3.2.1 Cause of Undesirable Results 

The current and prolonged state of overdraft in the IWVGB, due to unsustainable groundwater 

production, is causing and has caused significant and unreasonable chronic lowering of groundwater 

levels. Modeling results simulating Baseline conditions (no action) indicate a drastic lowering of 

groundwater levels will continue in the future if appropriate projects and management actions are not 

implemented (see Appendix 3-H.) 

4.3.2.2 Criteria to Define Undesirable Results 

The results of the shallow well impact analysis (see Appendix 3-E) is the criteria to define significant and 

unreasonable chronic lowering of groundwater levels. As discussed in 4.3.1.2, groundwater levels have 

been steadily declining and the water levels have dropped enough to impact shallow wells, requiring wells 

to be deepened, re-drilled, or abandoned as a water source. The number of wells estimated to be 

impacted is the criterion to define significant and unreasonable chronic lowering of groundwater levels. 

The number of shallow wells that would be impacted if the proposed projects and management actions 

are implemented is estimated to be 22, which is a feasible number of wells that can be mitigated. (See 

Section 4.3.1.2 for additional analysis.) 
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4.3.2.3 Potential Effects 

The IWVGB will continue to experience negative impacts related to the chronic lowing of groundwater 

levels if not addressed through projects and management actions. The potential Basin impacts include:  

 Impacts to shallow wells directly caused by lowering of groundwater levels which would require 

deepening or replacement 

 Impacts to shallow wells due to degraded water quality indirectly caused by lowering of 

groundwater levels which would require well abandonment or treatment  

 Encroachment on mission of NAWS China Lake  

 Land subsidence causing impacts to infrastructure 

 Jeopardy to beneficial uses including environmental uses, domestic supplies, industrial supplies, 

and agriculture supplies which could result in fallowing of agricultural land 

 Financial impacts to all groundwater users and well owners for mitigation costs (including de 

minimis groundwater users and members of disadvantaged communities)  

 Increase of impacts caused by dust and desertification caused by declining water tables. 

 

4.3.3 Degraded Water Quality Undesirable Results 

4.3.3.1 Cause of Undesirable Results 

As discussed in Section 3.4.4.1, the groundwater movement in the IWVGB causes dissolution of 

evaporites, resulting in increased TDS concentrations. Groundwater production can exacerbate the 

process, and TDS samples indicate concentrations have increased over time in areas where high rates of 

pumping have occurred. Elevated and increasing TDS concentrations in areas of the IWVGB are indicative 

of groundwater degradation.  

After considering several factors including the past, present, and probable future beneficial use of the 

groundwater, economic considerations, and environmental considerations, the LRWQCB has removed the 
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designation for Municipal and Domestic Supply for a large portion of the IWVGB underlying NAWS China 

Lake due to existing poor water quality. The water quality in this area is considered a pre-SGMA 

undesirable result and will not be addressed by projects and management actions and will not have 

sustainable management criteria established for it. Figure 4-1 provides a map showing the de-designated 

area on NAWS China Lake. 

4.3.3.2 Criteria to Define Undesirable Results 

Degradation of groundwater quality is considered significant and unreasonable if the quality is degraded 

such that it is unsuitable for the current beneficial uses in the IWVGB.  

4.3.3.3 Potential Effects  

The IWVGB will continue to experience negative impacts related due to degraded water quality if not 

addressed through projects and management actions. The potential Basin impacts to beneficial uses and 

users include:  

 Impacts to shallow wells due to degraded water quality which would require well abandonment 

or treatment  

 Encroachment on mission of NAWS China Lake  

 Jeopardy to beneficial uses including environmental uses, domestic supplies, industrial supplies, 

and agriculture supplies which could result in fallowing of agricultural land 

 Financial impacts to all groundwater users and well owners for mitigation costs (including de 

minimis groundwater users and members of disadvantaged communities) 

4.3.4 Land Subsidence Undesirable Results 

4.3.4.1 Cause of Undesirable Results 

As discussed in Section 3.4.5 and Appendix 3-G, the IWVGB is partially underlain by extensive fine-grained 

materials which have a high to very high susceptibility to land subsidence. These fine-grained materials 
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are prone to inelastic compaction when the groundwater table is lowered below historical levels. 

Consequently, the current overdraft conditions, resulting in lowering of groundwater levels, contribute to 

land subsidence conditions in the IWVGB. Additionally, due to the high tectonic activity in the IWV, the 

IWVGB is also subject to direct tectonic changes in ground elevation, as well as soft sediment deformation 

and compaction of fine-grained units due to seismic activity. 

4.3.4.2 Criteria to Define Undesirable Results 

The undesirable results associated with land subsidence are related to impacts on facilities and 

infrastructure. Testing and laboratory facilities on NAWS China Lake are the most sensitive facilities to the 

impacts of land subsidence in the IWVGB. The land subsidence analysis described in Section 3.4.5 and 

Appendix 3-G provides estimates of land subsidence rates due to historical declines in groundwater levels 

in the vicinity of the facilities on NAWS China Lake. Modeling results of baseline conditions indicate 

continued drastic lowering of groundwater levels if appropriate projects and management actions are not 

implemented (see Appendix 3-H). Scenario 6.2 model results, simulating the proposed projects and 

management actions, generally indicate long-term stabilization of groundwater levels in the vicinity of the 

sensitive facilities at NAWS China Lake; however, resulting rates of land subsidence, if any, associated with 

the simulated groundwater levels is not known. Accordingly, the results of the land subsidence analysis 

described in Section 3.4.5 and Appendix 3-G are used to define the rates and amounts of land subsidence 

that are significant and unreasonable.  

4.3.4.3 Potential Effects  

The IWVGB will continue to experience negative impacts related to the land subsidence if not addressed 

through projects and management actions. The potential Basin impacts to beneficial uses and users 

include:  

 Encroachment on mission of NAWS China Lake 

 Damage to infrastructure including high value sensitive facilities at NAWS China Lake (For 

example, the SNORT alignment) 
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4.3.5 Depletions of Interconnected Surface Water Undesirable Results 

Ephemeral streams exist in the mountain canyons, but typically do not flow past the mouths of the canyon 

except for in very wet years. There are multiple natural springs in the IWV (see Figure 3-11). There is 

currently no data documenting any undesirable results or Basin impacts related to depletions of 

interconnected surface water. Groundwater is critical to sustaining springs, wetlands, and perennial flow 

(baseflow) in streams as well as to sustaining vegetation such as phreatophytes that directly tap 

groundwater.  As discussed in Section 3.4.7, GDEs on the valley floor are vulnerable and susceptible to 

impacts related to the chronic lowering of groundwater levels. Model results simulating Baseline 

conditions (no action) indicate continued drastic lowering of groundwater levels in the vicinity of the GDEs 

near the China Lake Playa if appropriate projects and management actions are not implemented (see 

Appendix 3-H). Specifics regarding the relationship between groundwater levels and the health of GDEs is 

currently not known, including extinction root depths, and there is no current monitoring program to track 

GDE health; therefore, GDE monitoring, currently a data gap, is proposed as part of the GSP monitoring 

program. Due to limited data on the relationship of interconnected surface water (springs) to GDEs and 

GDE’s direct use of groundwater, no additional sustainable management criteria are proposed at this 

time. The potential need for sustainable management criteria to avoid undesirable results for GDEs will 

be considered after additional monitoring data is collected and evaluated.  

4.4 MINIMUM THRESHOLDS 

A Minimum Threshold is defined as “a numeric value for each sustainability indicator used to define 

undesirable results” (§ 351 (t)). DWR’s Sustainable Management Criteria BMP further clarifies that the 

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 basin…” SGMA requires 

that each Groundwater Sustainability Agency determine the value for each sustainability indicator at 

which undesirable results occur. Impacts to groundwater pumpers, land uses, and other interests within 

the IWVGB were considered when developing the Minimum Thresholds.  
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Minimum Thresholds for the applicable sustainability indicators are established at monitoring sites that 

are representative of overall IWVGB conditions.  It is recognized that exceeding or violating a Minimum 

Threshold at a single monitoring site may not be indicative of an undesirable result. Any Minimum 

Threshold exceedance or violating will be evaluated to determine the cause and if corrective action is 

necessary. There is inherent uncertainly when predicting water levels and the IWVGB anticipated 

response to planned projects and management actions intended to eliminate undesirable results, but 

groundwater levels that exceed or violate the established Minimum Thresholds will be used as an 

indication that additional or more aggressive actions may need to be implemented. If planned project and 

management actions are unable to be realized or the intended IWVGB benefits are not achieved, 

sustainable management criteria, including Minimum Thresholds and Measurable Objectives, will need to 

be revaluated and additional or more aggressive management actions may need to be implemented. 

GSP Regulations § 354.28 require six components of information to be documented for each Minimum 

Threshold.  The six components are as follows:  

1. The criteria used to establish Minimum Thresholds including elements of the Basin setting and/or 

modeling results used to establish the thresholds.  

2. The relationship to other sustainability indicators and a comparison to thresholds in adjacent 

representative monitoring sites, and the relationship between the selected Minimum Threshold 

and Minimum Thresholds for other sustainability indicators.  

3. The relationship to adjacent basins and how Minimum Thresholds have been selected to avoid 

unintended undesirable results in an adjacent basin or impacting the ability of an adjacent basin 

to achieve its sustainability goals. The groundwater basins surrounding the IWVGB are Rose 

Valley, Coso Valley, Salt Valley, and Fremont Valley. These basins are not required to submit a GSP 

in accordance with SGMA.  Coso Valley, Rose Valley and Salt Wells Valley have few local residents 

and water uses.  

4. The potential effects and how an identified Minimum Threshold may impact groundwater 

conditions, beneficial uses, and consequently groundwater users.   
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5. The relationship with Federal, State and Local Standards and the justification for any differences 

between the selected Minimum Threshold and other regulatory standards.  

6. The method of quantitative measurement and the data collection schedule.  

4.4.1 Reduction of Groundwater in Storage Minimum Threshold 

4.4.1.1 Criteria used to Establish Minimum Thresholds 

The numerical model was used to estimate and predict the total cumulative volume of groundwater 

removed from storage over the implementation horizon under the conditions of the proposed projects 

and management actions. The Minimum Threshold for the reduction of groundwater in storage is set at 

the simulated estimated value of the total loss of groundwater in storage at year 2070 after the projects 

and management actions are implemented (Scenario 6.2) plus an additional 10 percent buffer for the 

purposes of operational flexibility. The purpose of the operational flexibility is to account for uncertainties 

related to availability and implementation schedule of supplemental water supplies. 

4.4.1.2 Relationship to Other Sustainability Indicators 

Reduction of groundwater in storage is related to sustainability indicators for chronic lowering of 

groundwater levels, degraded water quality, and land subsidence for the IWVGB. By preserving 

groundwater in storage, the Minimum Threshold for reduction of groundwater in storage will additionally 

minimize undesirable results caused by chronic lowering of groundwater levels, degraded water quality, 

and land subsidence.  

4.4.1.3 Relationship to Adjacent Basins 

As described in the hydrogeologic conceptual model in Section 3.3.4.1, a portion of the natural recharge 

into the IWVGB is from Rose Valley and there is little subsurface outflow to the Salt Wells Valley. Project 

and management action numerical model simulations estimate the inflow from natural recharge, 

including from Rose Valley, and outflow to Salt Wells Valley will remain largely unchanged on average 
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between 2020 and 2070 (see Appendix 3-H). Consequently, the Minimum Thresholds selected to reduce 

the reduction of storage are not expected to impact adjacent basins. 

4.4.1.4 Potential Effects 

Groundwater conditions in the IWVGB will be improved by limiting the total volume of groundwater 

allowed to be removed from storage through the establishment of the Minimum Threshold that will 

subsequently protect beneficial users and uses from undesirable results. The Minimum Threshold for 

reduction of groundwater in storage will minimize undesirable results caused by chronic lowering of 

groundwater levels, degraded water quality, and land subsidence, which will benefit beneficial users and 

uses in the IWVGB. Reserve groundwater resources will be preserved for potential increased groundwater 

use to support the mission of NAWS China Lake. Impacts to deeper wells from impacts due to chronic 

lowering of groundwater levels and degraded water quality will be reduced. Beneficial uses including 

groundwater for domestic/municipal use, industrial use, and agriculture use will be protected; however, 

the Minimum Threshold impacts and limits the volume of groundwater that can be produced by beneficial 

users and used for beneficial uses in the IWVGB. As discussed in Section 5, projects and management 

actions implemented to reduce the reduction of groundwater in storage have financial costs that will be 

partially borne by beneficial users in the IWVGB.  

4.4.1.5 Relationship with Federal, State and Local Standards 

Other than SGMA, the IWVGA is not aware of any Federal, State or local standards specific to addressing 

the reduction of groundwater in storage. As discussed in Section 2.5.1, implementation of the GSP may 

impact the water supply and water demand assumptions of existing General Plans due to changes in the 

quantities and locations of groundwater extractions and acquisition of alternative water supplies; 

accordingly, impacts on water supply planning assumptions in existing plans will need to be reevaluated 

for future General Plan updates. The IWVGA will coordinate with the relevant land use planning agencies 

for future General Plan updates. 
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4.4.1.6             Representative Monitoring Sites 

The Minimum Threshold, and other sustainable management criteria, for the reduction of groundwater 

in storage is not set at representative monitoring sites but is set for the entire IWVGB. Accordingly, no 

representative monitoring sites have been selected. The procedure for determining the reduction of 

groundwater in storage in discussed in Section 4.4.1.7 below.  

4.4.1.7 Method of Quantitative Measurement  

The change of groundwater in storage will be estimated using the Thiessen polygon method. The IWVGB 

will be subdivided into discrete polygons drawn to represent the area closest to each measurement point. 

The measurement points will be the wells monitored semi-annually by the KCWA for groundwater levels. 

Discretization of the polygons will be performed using the Thiessen weighted average polygon method to 

proportion data that is not uniformly spaced.  The polygons will be drawn to represent the area closest to 

a measuring point that provides physical data of the Basin.  The change in groundwater in storage will be 

calculated annually based on bulk hydrogeologic parameters and measured fall groundwater levels for 

each polygon. The change in groundwater in storage will be monitored as 5-year rolling averages to 

determine if Minimum Thresholds are exceeded. The detailed methodology will be developed after GSP 

adoption and provided for public review and comment.  

The following equation is used to estimate the change in storage for each polygon: 

Change of Groundwater in Storage (feet3) = [area (feet2)] x [specific yield (unitless)] x [change in depth to water (feet)] 

 

4.4.2 Chronic Lowering of Groundwater Levels Minimum Threshold 

4.4.2.1 Criteria Used to Establish Minimum Thresholds 

The criteria used to establish Minimum Thresholds for chronic lowering of groundwater levels are 

historical groundwater elevation levels/trends and simulated predicted water levels. The numerical model 
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was used to estimate and predict water levels throughout the IWVGB under the conditions of the 

proposed projects and management actions. The simulated data was compared to extrapolated trends of 

historical data. Operational flexibility is an important consideration when setting the Minimum Thresholds 

for chronic lowering of groundwater levels because groundwater levels respond to groundwater 

production and also changes in hydrologic cycles. 

The approach for setting Minimum Thresholds is dependent on measured historical groundwater 

elevations and trends at specific representative monitoring sites and the simulated predicted 

groundwater elevations at those monitoring sites. The simulated predicted water levels were adjusted 

within the numerical model margin of error in order for the common point between the historical data 

and the simulated data to have the same value. At wells with highly variable water levels, the simulated 

predicted water levels were adjusted to the most recent 3-year average of historical data. Groundwater 

levels for some representative monitoring sites near pumping centers experience high seasonal variability. 

For these wells, the amplitude of the seasonal troughs extends significantly below the historical trendline. 

The lower value between the following data was used to determine the Minimum Threshold:  

1. 5 feet below the minimum of the simulated groundwater level before groundwater level recovery 

is anticipated due to the implementation of projects and management actions; or 

2. 5 feet below recent minimum historical value.  

By using the lower value of the above-mentioned data, a more appropriate Minimum Threshold is 

established with greater operational flexibility.  

4.4.2.2 Relationship to Other Sustainability Indicators 

The chronic lowering of groundwater levels is related to other sustainability indicators for reduction of 

groundwater in storage, degraded water quality, and land subsidence for the IWVGB. By limiting the 

decline of groundwater levels in the IWVGB, the Minimum Threshold for chronic lowering of groundwater 

levels will additionally minimize undesirable results caused by reduction of groundwater in storage, 

degraded water quality, and land subsidence.  
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4.4.2.3 Relationship to Adjacent Basins 

As described in the hydrogeologic conceptual model in Section 3.3.4.1, a portion of the natural recharge 

into the IWVGB is from Rose Valley and there is little subsurface outflow to the Salt Wells Valley. Project 

and management action numerical model simulations estimate the inflow from natural recharge, 

including from Rose Valley, and outflow to Salt Wells Valley will remain largely unchanged on average 

between 2020 and 2070 (see Appendix 3-H). Consequently, the Minimum Thresholds selected to address 

chronic lowering of groundwater levels are not expected to impact adjacent basins. 

4.4.2.4 Potential Effects 

Groundwater conditions in the IWVGB will be improved by limiting the decline of groundwater levels. The 

Minimum Threshold for the chronic lowering of groundwater levels will minimize undesirable results 

caused by reduction of groundwater in storage, degraded water quality, and land subsidence which will 

subsequently protect beneficial users and uses from undesirable results. The risk to wells going dry, along 

with the associated financial impacts, will be mitigated by limiting the chronic decline of groundwater 

levels. Beneficial uses including groundwater for domestic/municipal use, industrial use, and agriculture 

use will be protected; however, the Minimum Threshold for the chronic lowering of groundwater levels 

impacts and limits amount of groundwater production that can occur for beneficial uses in the IWVGB. As 

discussed in Section 5, projects and management actions implemented to mitigate the chronic lowering 

of groundwater levels have financial costs that will be partially borne by beneficial users in the IWVGB. 

4.4.2.5 Relationship with Federal, State and Local Standards 

Other than SGMA, the IWVGA is not aware of any Federal, State or local standards specific to addressing 

the chronic lowering of groundwater levels. As discussed in Section 2.5.1, implementation of the GSP may 

impact the water supply and water demand assumptions of existing General Plans due to changes in the 

quantities and locations of groundwater extractions and acquisition of alternative water supplies; 

accordingly, impacts on water supply planning assumptions in existing plans will need to be reevaluated 
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for future General Plan updates. The IWVGA will coordinate with the relevant land use planning agencies 

for future General Plan updates. 

4.4.2.6 Representative Monitoring Sites 

Ten monitoring wells have been selected to be representative key wells to monitor chronic lowering of 

groundwater levels. The locations of these wells are provided in Figure 4-2. To determine the selection of 

representative monitoring sites, groundwater levels throughout the IWVGB were analyzed for historical 

and current trends and compared to modeled predicted water levels over the planning horizon. The 

representative monitoring well network was selected to have good spatial distribution throughout the 

IWVGB and across the pumping centers and good predictive ability to monitor the effectiveness of 

projects and management actions that will be implemented to limit the decline of groundwater levels. 

Monitoring wells with longer periods of record of historical data were prioritized over wells with little 

recorded historical data. If these wells are determined after additional verification to not be suitable to 

be a representative monitoring site, additional and comparable wells will be selected and updated in the 

monitoring network. 

Table 4-1 provides the list of representative monitoring sites to monitor chronic lowering of groundwater 

levels.  

Table 4-1. Representative Monitoring Sites for Chronic Lowering of Groundwater Levels.  

Well 

Name 1 
Well Type T/R-S 

Depth 

(feet 

bgs) 

Screen 

Intervals 

(feet bgs) 

Latitude 

(NAD83) 

Longitude 

(NAD83) 

Monitoring 

Frequency 

USBR-01 Monitoring 
27S/38E-

23F01 
 

635 
 

615-635 
 35.569683 117.863691 

Semi-

Annual 

USBR-03 Monitoring 
27S/39E-

11D01 
 

670 
 

650-670 
 35.607183 117.755633 

Semi-

Annual 
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Well 

Name 1 
Well Type T/R-S 

Depth 

(feet 

bgs) 

Screen 

Intervals 

(feet bgs) 

Latitude 

(NAD83) 

Longitude 

(NAD83) 

Monitoring 

Frequency 

USBR-04 Monitoring 
26S/39E-

26A03 
1200 

1190-

1200 
35.649682 117.743133 

Semi-

Annual 

USBR-05 Monitoring 
25S/38E-

34G01 
 

870 
 

850-870 
 35.718013 117.871749 

Semi-

Annual 

USBR-06 Monitoring 
25S/38E-

12L01 
 

350 
 

330-350 
 35.776068 117.842027 

Semi-

Annual 

MW 32 Monitoring 
26S/39E-

27D02 
 

900 
 

880-900 
 35.648571 117.775912 

Semi-

Annual 

NR-2 Monitoring 
25S/38E-

36G01 
 

350 
 

330-350 
 35.718739 117.834723 

Semi-

Annual 

Kerr 

McGee  
Monitoring 

26S/39E-

17G02 
881 681-881 35.676348 117.804524 

Semi-

Annual 

Sandquist 

Spa 
Monitoring 

26S/39E-

11E02 
191 135-191 35.688570 117.756468 

Semi-

Annual 

Steele 

31L01 2 
Monitoring 

26S/39E-

32L01 
  35.629935 117.811488 

Semi-

Annual 

1 In wells that are nested and have multiple depths, the shallow depth is used for setting sustainable management 
criteria.  2 Video logging will be used to confirm missing well construction data.  

 

4.4.2.7 Method of Quantitative Measurement  

The method of quantitative measurement for monitoring chronic lowering of groundwater levels is direct 

measurement of groundwater levels. Groundwater levels will be monitored at the representative 
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monitoring sites semiannually. Groundwater levels will be monitored as 3-year rolling averages to 

determine if Minimum Thresholds are exceeded.  

4.4.3 Degraded Water Quality Minimum Threshold 

4.4.3.1 Criteria Used to Establish Minimum Thresholds 

The criteria used to establish Minimum Thresholds for degraded water quality are historical TDS 

concentrations and historical trends. The numerical model was also used to estimate TDS concentrations 

throughout the IWVGB under the conditions of the proposed projects and management actions 

(Numerical Model Scenario 6.2). The simulated data was compared to extrapolated trends of historical 

data when available; however, there are many areas of the IWVGB that have limited or no TDS data. 

Operational flexibility is an important consideration when setting the Minimum Thresholds due to current 

uncertainties. Likewise, there are areas where there is not enough reliable data to establish Minimum 

Thresholds at this time until baseline TDS conditions are established. 

The approach for setting Minimum Thresholds is dependent on historical TDS concentrations and trends 

in specific representative monitoring sites. In areas of the IWVGB with generally good water quality, the 

Minimum Threshold is set at the Secondary TDS MCL (500 mg/l) in order protect current beneficial uses 

for domestic supply. After evaluating historical data and trends, Minimum Thresholds were established in 

some areas with poorer water quality at 600 mg/l. The northwest area of the IWVGB has documented 

poor quality that is still designated for domestic use and is also used for agricultural uses. This area of the 

IWVGB is of particular concern for water quality degradation; however, limited publicly available water 

quality data indicate that this area has already documented high TDS concentrations that are pre-SGMA 

undesirable results. Due to the limited publicly available data, Minimum Thresholds (and other 

sustainable management criteria) in this area of the IWVGB will need to be established after baseline TDS 

concentrations are established. This area of the IWVGB would also benefit from cooperative sharing of 

private data to fill these data gaps.  
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4.4.3.2 Relationship to Other Sustainability Indicators 

Degradation of water quality is related to other sustainability indicators pertinent to the IWVGB: reduction 

of groundwater in storage and chronic lowering of groundwater levels. The Minimum Thresholds 

established for the reduction of groundwater in storage and the chronic lowering of groundwater levels 

minimize undesirable results caused by degraded water quality. The Minimum Threshold established for 

degraded water quality does not influence the established Minimum Thresholds for the other 

sustainability indicators.  

4.4.3.3 Relationship to Adjacent Basins 

As described in the hydrogeologic conceptual model in Section 3.3.4.1, there is very little subsurface 

outflow to adjacent groundwater basins that could potentially be impacted by sustainable management 

criteria established for degraded water quality, with 50 AFY estimated to flow to the Salt Wells Valley from 

the years 2011-2015 (See Table 3-7). Project and management action numerical model simulations 

estimate the outflow to Salt Wells Valley will remain largely unchanged at approximately 40 AFY (see 

Appendix 3-H). Groundwater from the IWVGB is used for beneficial uses in the Salt Wells Valley; therefore, 

the establishment of sustainable management criteria will benefit groundwater supplies used in the Salt 

Wells Valley. Inflow from Rose Valley will not be impacted by sustainable management criteria established 

downgradient in the IWVGB. Consequently, the Minimum Thresholds selected to address degraded water 

quality are not expected to impact adjacent basins. 

4.4.3.4 Potential Effects 

Groundwater conditions in the IWVGB will be improved by establishing Minimum Thresholds to limit and 

mitigate the degradation of groundwater quality, which will subsequently protect beneficial users and 

uses from undesirable results. By maintaining TDS concentrations below Minimum Threshold, the number 

of wells that would require well abandonment or treatment due to water quality degradation will be 

reduced and beneficial uses will be protected. As discussed in Section 5, projects and management actions 
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implemented to mitigate the degraded water quality have financial costs that will be partially borne by 

beneficial users in the IWVGB. 

4.4.3.5 Relationship with Federal, State and Local Standards 

The LRWQCB issues water quality objectives that apply to all groundwater in the Lahontan region. In 

general, the groundwater quality objectives are set to be protective of beneficial uses. Groundwaters in 

the Lahontan region designed for municipal and domestic use should not contain concentrations above 

MCLs or SMCLs based on drinking water standards.  The water quality objectives for the Lahontan region 

are provided in Appendix 4-B. As discussed in Section 3.4.4, groundwater concentrations already exceed 

MCLs and SMCLs for TDS and arsenic in certain areas of the IWVGB are pre-SGMA undesirable results. 

Consequently, the proposed projects and management actions are intended to improve water quality, 

but will not necessarily reduce concentrations in every area of the IWVGB to below MCLs and SMCLs. As 

discussed in Section 2.5.2, implementation of the GSP may impact the water supply and water demand 

assumptions of existing General Plans due to changes in the quantities and locations of groundwater 

extractions and acquisition of alternative water supplies. Accordingly, the IWVGA will coordinate with the 

relevant land use planning agencies for future General Plan updates. 

4.4.3.6 Representative Monitoring Sites 

Eleven monitoring wells and production wells have been selected to be representative key wells to 

monitor water quality degradation. The locations of these wells are provided in Figure 4-3. To determine 

the selection of representative monitoring sites, historical TDS concentration data in wells throughout the 

IWVGB were analyzed for historical and current trends and compared to modeled predicted TDS 

concentrations over the planning horizon. The representative monitoring well network was selected to 

have good spatial distribution throughout the IWVGB and across the pumping centers and good predictive 

ability to monitor the effectiveness of projects and management actions that will be implemented to limit 

the degradation of water quality, with a higher density of representative wells in sensitive and/or 

vulnerable areas of the IWVGB that is put to greater beneficial uses. Wells with historical increasing TDS 

trends are intended to be used as “sentinel” wells in the monitoring network, with the intention that by 
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monitoring these wells for water quality degradation, additional IWVGB wells will likewise be protected. 

Monitoring wells with good period of record of historical data were prioritized over wells with little 

recorded historical data. Other factors, including accessibility and reliability of data, were also considered 

in the section of representative monitoring well sites.  

One representative monitoring well has been selected in an area of poor water quality on NAWS China 

Lake that is no longer designed for municipal or domestic use.  Additional data will be collected to establish 

Baseline TDS conditions before setting sustainable management criteria at that well.  

One representative monitoring well has been selected in the El Paso subbasin because there are only 

minimal beneficial uses in that area and stable groundwater levels and water quality.   

If these wells are determined after additional verification to not be suitable to be a representative 

monitoring site, additional and comparable wells will be selected and updated in the monitoring network. 

Table 4-2 provides the list of representative monitoring sites to monitor water quality degradation. 

Table 4-2. Representative Monitoring Sites for Degraded Water Quality.  

Well 1 Well Type T/R-S 

Depth 

(feet 

bgs) 

Screen 

Intervals 

(feet 

bgs) 

Latitude 

(NAD83) 

Longitude 

(NAD83) 

Monitoring 

Frequency 

USBR-01 Monitoring 
27S/38E-

23F01 
 

635 
 

615-635 
 35.56968 -117.86369 Annual 

IWVWD 

Well 33 
Public 

27S/39E-

08L01 
1020 

560 - 

1000 
35.60051 -117.80419 Annual 

Owens 

Peak South 

Well 01 

Public 
26S/39E-

32N 
n/a 

366 - 

376 
35.62377 -117.80867 Annual 
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Well 1 Well Type T/R-S 

Depth 

(feet 

bgs) 

Screen 

Intervals 

(feet 

bgs) 

Latitude 

(NAD83) 

Longitude 

(NAD83) 

Monitoring 

Frequency 

IWVWD 

Well 30 
Public 

26S/39E-

27D 
1200 

600-

1200 
35.65024 -117.77578 Annual 

Hometown 

Water 

Association 

Well 01 

Public 
26S/39E-

26B1 
n/a 263-323 35.64835 -117.74803 Annual 

IWVWD 

Well 11 
Public 

26S/40E32-

K01 
620 

260-310, 

340-380, 

470-500, 

520-600 

35.62833 -117.69602 Annual 

Sandquist 

Spa 
Monitoring 

26S/39E-

11E02 
191 135-191 35.68857 -117.75647 Annual 

22B Monitoring 
26S/40E-

22B 
651.5 531-631 35.661433 

-

117.666783 
Annual 

West 

Valley 

Mutual 01 

Public 
26S/39E-

07M1 
n/a 200-400 35.68696 -117.83003 Annual 

USBR 6 Monitoring 
25S/38E-

12L01 
 

350 
 

330-350 
 35.77607 -117.84203 Annual 

NR-2 Monitoring 
25S/38E-

36G01 
 

350 
 

330-350 
 35.71874 -117.83472 Annual 

1 In wells that are nested and have multiple depths, the shallow depth is used for setting sustainable management 
criteria.   
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4.4.3.7 Method of Quantitative Measurement  

The method of quantitative measurement for monitoring degraded water quality is TDS sampling.  

Groundwater samples will be collected at the representative monitoring sites annually and analyzed for 

TDS at qualified laboratories. TDS concentrations will be monitored as 3-year rolling averages to 

determine if Minimum Thresholds are exceeded.  

4.4.4 Land Subsidence Minimum Threshold 

4.4.4.1 Criteria Used to Establish Minimum Thresholds 

The criteria used to establish the Minimum Threshold for land subsidence are historical data on land 

subsidence rates in the area of most concern and susceptibility to land subsidence: the southern 

subsidence area, specifically near the SNORT alignment on NAWS China Lake (see Appendix 3-G). The 

Minimum Threshold for land subsidence is set at the rate from the most recent data period that has been 

analyzed (2005-2010) which is a value of 2.2 mm/year or 0.09 inches/year, due to declines in water levels 

and not tectonic processes, based on a 5-year running average in order to avoid additional undesirable 

results occurring at SNORT due to increased rates of land subsidence as compared to the current rates. 

The Minimum Threshold may not provide total protection from the impacts of land subsidence to the 

most sensitive facilities on NAWS China Lake due to their extremely low tolerances for changes in ground 

surface elevation; however, it is not known if it is feasible to manage the Basin to prevent such small 

increments of land subsidence.  

4.4.4.2 Relationship to Other Sustainability Indicators 

Land subsidence is related to other sustainability indicators pertinent to the IWVGB: reduction of 

groundwater in storage and the chronic lowering of groundwater levels. By establishing Minimum 

Threshold to preserve groundwater in storage and limit the decline of groundwater levels in the IWVGB, 

the aquifer materials that may be subject to compaction will not be dewatered and therefore undesirable 

results caused by land subsidence will be minimized. The Minimum Threshold established for land 

subsidence does not influence the established Minimum Thresholds for the other sustainability indicators. 
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4.4.4.3 Relationship to Adjacent Basins 

The Minimum Thresholds selected to address land subsidence are not expected to impact adjacent basins. 

4.4.4.4 Potential Effects 

Groundwater conditions in the IWVGB will be improved and impacts caused by land subsidence will be 

reduced by establishing Minimum Thresholds to limit land subsidence.  

4.4.4.5 Relationship with Federal, State and Local Standards 

Other than SGMA, the IWVGA is not aware of any Federal, State or local standards specific to addressing 

the reduction of land subsidence.  

4.4.4.6 Representative Monitoring Sites 

Data from future geodetic surveys for existing monuments along the SNORT alignment conducted by the 

U.S. Navy will be reviewed if available. The IWVGA will evaluate new surveying, InSAR data and Light 

Detection and Ranging (LiDAR) data for the IWVGB, as available, to analyze basin-wide land subsidence 

rates and to determine if additional monitoring locations are necessary and if additional Minimum 

Thresholds are required for additional IWVGB locations.  

4.4.4.7 Method of Quantitative Measurement  

Common land subsidence measurement techniques include level-line surveys, InSAR and LiDAR 

measurements, and extensometers.  The U.S. Navy periodically performs geodetic surveys across the 

China Lake ranges and the SNORT alignment to monitor land subsidence. The U.S. Navy has proposed 

establishing additional geodetic control points on NAWS China Lake. Additionally, InSAR and airborne 

LiDAR, a pulsed laser sensing method, data has been collected for NAWS China Lake following the 

significant earthquakes that occurred in the IWVGB in July 2019. The IWVGA will coordinate with the U.S. 
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Navy to obtain data related to land subsidence in order to evaluate potential Minimum Threshold 

exceedances. As discussed in 4.4.4.6, surveying, InSAR, and LiDAR data will be analyzed, as available.  

4.5 MEASURABLE OBJECTIVES AND INTERIM MILESTONES 

Measurable   Objectives   are defined as the “…quantitative   goals   that   reflect   the   basin’s   desired   

groundwater conditions and allow the GSA to achieve the sustainability goal within 20 years…” This GSP 

Measurable Objectives are established at the same representative monitoring sites selected for 

monitoring conditions for potential Minimum Threshold exceedance. The planned Projects and 

Management Actions have been selected to achieve the Measurable Objectives. In addition to the 

Measurable Objective, Interim Milestones are identified in five-year increments at each monitoring site.    

4.5.1 Reduction of Groundwater in Storage Measurable Objective and Interim 

Milestones 

The numerical model was used to estimate and predict the total cumulative volume of groundwater 

removed from storage over the implementation horizon under the conditions of the proposed projects 

and management actions. The Measurable Objective for the reduction of groundwater in storage is set at 

the simulated estimated total loss of storage at the end of the planning horizon in 2070. The value for the 

Measurable Objective is 213,474 acre-feet of groundwater removed from storage.  

As discussed in Section 3.3.5, although the IWVGB will be operating within the current estimated 

sustainable yield of 7,650 AFY by 2040, additional losses will continue due to ET losses occurring in the 

China Lake Playa region causing additional reductions of groundwater in storage. Modeling has indicated 

that additional recharge of imported water in the recharge zone by the Sierra Nevada Mountains does 

not substantially reduce the ET losses occurring in the China Lake Playa within the time frame of the 50-

year planning horizon. Accordingly, the Measurable Objective will be met by 2040, despite some 

additional losses occurring from 2040 through the planning horizon.    
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The Interim Milestones for 2025, 2030, and 2035 are the simulated estimated values of total cumulative 

volume of groundwater removed from storage at January 1 of those years: 81,952 acre-feet, 119,661 acre-

feet, and 131,896 acre-feet of groundwater removed from storage, respectively.  

4.5.2 Chronic Lowering of Groundwater Levels Measurable Objective and Interim 

Milestones 

The numerical model was used to estimate and predict the groundwater levels over the implementation 

horizon under the conditions of the proposed projects and management actions. The Measurable 

Objectives for each representative well for the chronic lowering of groundwater levels is set at the 

simulated estimated value at that well at year 2040, after the projects and management actions are 

implemented and sustainability is reached. The Interim Milestones for 2025, 2030, and 2035 are the 

simulated groundwater levels at January 1 of those years.   

Groundwater levels will be monitored as 3-year rolling averages to determine if Measurable Objective 

and Interim Milestones are met.  

4.5.3 Degraded Water Quality Measurable Objective and Interim Milestones 

At representative monitoring sites that have historical TDS data, the Measurable Objective for degraded 

water quality is set at the highest recent TDS concentration. At wells where the TDS concentrations at the 

representative monitoring sites are anticipated to generally be stable or stabilize after projects and 

management actions are implemented based on simulated TDS concentrations, the  Interim Milestones 

are established at the same value as the Measurable Objective. For wells with increasing historical trends, 

Interim Milestones are established at the extrapolation of the historical trend to the year 2030, at which 

time some stabilization of TDS trends is anticipated. At representative monitoring sites in areas of the 

IWVGB were there is not enough historical data to set criteria, Measurable Objectives and Interim 

Milestones will be established after baseline TDS conditions are established through monitoring.  



 
S E C T I O N  4 :  S U S T A I N A B L E  M A N A G E M E N T  C R I T E R I A  2020 

 

 G R O U N D W A T E R  S U S T A I N A B I L I T Y  P L A N  Page 4-33 

 

TDS concentrations will be monitored as 3-year rolling averages to determine if Measurable Objective and 

Interim Milestones are met.  

4.5.4 Land Subsidence Measurable Objective and Interim Milestones 

Due to implementation of projects and management actions that will result in stabilization of 

groundwater levels, the current rate of land subsidence is not anticipated to increase from the most 

recent available data period (2005-2010). Accordingly, the Measurable Objective is set at the historical 

rate of subsidence of approximately 1.1 mm/year (0.04 inches/year) over an 18-year period from 1992 to 

2010. The Interim Milestones for 2025, 2030, and 2035 are set at the same rate as the Measurable 

Objective at 1.1 mm/year (0.04 inches/year). 

4.6 SUMMARY OF SUSTAINABLE MANAGEMENT CRITERIA 

4.6.1 Reduction of Groundwater in Storage Summary 

Table 4-3 below shows the numerical sustainable management criteria established for the reduction of 

groundwater in storage. Figure 4-4 provides a graph of predicted simulated reduction of storage along 

with the sustainable management criteria. 

Table 4-3. Sustainable Management Criteria Summary: Reduction of Groundwater in Storage.  

Sustainable Management Criteria 
Value 

(acre-feet of groundwater removed from storage) 

Minimum Threshold 234,821 

2025 Interim Milestone 81,952 

2030 Interim Milestone 119,661 

2035 Interim Milestone 131,896 

Measurable Objective 213,474 
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4.6.2 Chronic Lowering of Groundwater Levels Summary 

Table 4-4 below shows the numerical sustainable management criteria established for representative 

monitoring sites for chronic lowering of groundwater levels. Figure 4-5a through Figure 4-5j provide 

graphs of historical and simulated groundwater levels along with the sustainable management criteria. 

Table 4-4. Sustainable Management Criteria Summary: Chronic Lowering of Groundwater Levels. 

Representative 

Monitoring 

Site 

Minimum 

Threshold 

(ft msl) 

2025 Interim 

Milestone 

(ft msl) 

2030 Interim 

Milestone 

(ft msl) 

2035 Interim 

Milestone 

(ft msl) 

Measurable 

Objective 

(ft msl) 

USBR-01 2,659 2,667 2,667 2,666 2,664 

USBR-03 2,139 2,145 2,148 2,151 2,153 

USBR-04 2,110 2,118 2,123 2,125 2,126 

USBR-05 2,151 2,157 2,156 2,156 2,156 

USBR-06 2,166 2,179 2,175 2,173 2,171 

MW 32 2,119 2,125 2,131 2,132 2,134 

NR-2 2,150 2,157 2,155 2,155 2,155 

Kerr McGee 2,138 2,145 2,144 2,144 2,145 

Sandquist Spa 2,162 2,168 2,167 2,167 2,167 

Steele 31L01 2,140 2,146 2,148 2,150 2,152 

 

4.6.3 Degraded Water Quality Summary 

Table 4-5 below shows the numerical sustainable management criteria established for representative 

monitoring sites for degraded water quality. Figure 4-6a through Figure 4-6f provide graphs of historical 

TDS concentrations along with the sustainable management criteria. 
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Table 4-5. Sustainable Management Criteria Summary: Degraded Water Quality. 

Representative 

Monitoring Site 

Minimum 

Threshold 

(mg/l) 

2025 Interim 

Milestone 

(mg/l) 

2030 Interim 

Milestone 

(mg/l) 

2035 Interim 

Milestone 

(mg/l) 

Measurable 

Objective 

(mg/l) 

USBR-01 ND ND ND ND ND 

IWVWD Well 33 500 310 310 310 310 

Owens Peak South 

Well 01 

500 300 300 300 300 

IWVWD Well 30 500 341 341 341 240 

Hometown Water 

Association Well 01 

500 448 448 448 370 

IWVWD Well 11 600 546 546 546 530 

Sandquist Spa ND ND ND ND ND 

22B ND ND ND ND ND 

West Valley Mutual 01 600 511 511 511 500 

USBR-06 ND ND ND ND ND 

NR-2 ND ND ND ND ND 

ND = not determined at this time. As baseline TDS sampling data is gathered, these criteria will be established.  

 

4.6.4 Land Subsidence Summary 

Table 4-6 below shows the numerical sustainable management criteria established for land subsidence. 

Table 4-6. Sustainable Management Criteria Summary: Land Subsidence. 

Sustainable Management Criteria Value at SNORT Alignment (inches/year) 

Minimum Threshold 0.09 inches/year 
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Sustainable Management Criteria Value at SNORT Alignment (inches/year) 

2025 Interim Milestone 0.04 

2030 Interim Milestone 0.04 

2035 Interim Milestone 0.04 

Measurable Objective 0.04 

 

4.7 GSP PROPOSED MONITORING NETWORK 

4.7.1 Proposed Monitoring Network and Schedule 

The objective of the GSP proposed monitoring network is to monitor and track Basin conditions and 

progress towards reaching sustainability. The monitoring network will be reevaluated periodically, as 

needed, and at least every five years in order to ensure the monitoring network is satisfying SGMA 

requirements and effectively monitoring for seasonal, short-term, and long-term trends in the Basin. The 

proposed monitoring network is designed to monitor for the sustainability indicators relevant to the 

IWVGB and to monitor for groundwater flow directions and hydraulic gradients between aquifers. 

Information about monitoring wells, including depths and screen intervals, in the network can be found 

in the DMS at https://iwvgsp.com/. Data and information will be provided to the community and 

stakeholders on the status of and progress toward sustainability. 

The existing groundwater level monitoring network is very robust for establishing changes in groundwater 

levels over time throughout the IWVGB and will continue throughout the planning horizon. As discussed 

in Section 3.6, depth to water is, and will continue to be, measured biannually at 198 wells during Spring 

(March) and Fall (October) to observe seasonal changes in groundwater levels. Water levels measured at 

these wells will also be used to determine the change of storage in the Basin annually.  The density of 

wells monitored for groundwater levels is approximately 0.33 wells per square mile.   
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Ten representative key wells have been selected specifically to monitor for sustainable management 

criteria (i.e. addressing chronic lowering of groundwater levels) and used to track progress toward 

sustainability. These ten key wells are a subset of the 198 wells in the IWVG groundwater monitoring 

network and will be monitored on a semi-annual basis. Newly drilled wells installed to fill data gaps and 

groundwater level monitoring in the vicinity of GDEs will be added to the existing monitoring network. As 

data gaps in the groundwater level monitoring program outside of the pumping areas are filled, additional 

monitoring points will be added to the groundwater level monitoring network. Basin stakeholders may 

cooperatively and voluntarily provide additional groundwater data to assist in Basin understanding. 

The currently monitored stream gages, weather stations, and eddy covariance station will continue to be 

monitored. Newly installed stream gages and weather stations will be incorporated into the GSP 

monitoring network.  

As discussed in Section 3.6.1.3, the existing TDS database has water quality data from 1920 to present; 

however, the dataset includes only a limited number of wells, or a one-time sample when the well was 

drilled.  Baseline sampling at 30 wells and 10 springs basin-wide will be conducted to fill water quality data 

gaps. Additionally, water quality data from 39 wells that are currently reporting under the GAMA program 

will continue to be incorporated into the IWV DMS and used to evaluate the changes in TDS within the 

Basin. The 11 monitoring wells that have been selected to be representative key wells to monitor 

sustainable management criteria for degraded groundwater quality will be monitored annually and 

reported, as part of the GSP outreach, specifically to track progress toward sustainability. 

Land subsidence is not currently monitored in the IWVGB, with the exception of infrequent monitoring 

conducted by the U.S. Navy at established monuments on NAWS China Lake. The IWVGA will coordinate 

with the U.S. Navy to obtain data related to land subsidence as monitored. Additionally, the USGS provides 

InSAR and earthquake activity data to monitor for land subsidence. 

See Section 3.6.1 for discussion of the data gap evaluation of the existing monitoring network for 

additional information on the proposed changes to the existing monitoring network.  
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4.7.2 Monitoring Protocols  

An integral part of each GSP is to collect, process, and store data necessary to assess the physical condition 

of the groundwater Basin. The data collection and reporting standards shall also be consistent with the 

DMS used to support the implementation of the GSP for the IWV.  The goal of the IWV monitoring protocol 

and reporting standards is to establish a set of monitoring protocols and reporting standards with respect 

to groundwater levels, groundwater production, groundwater quality, precipitation, streamflow, and 

evapotranspiration within the IWV watershed. The standards allow IWVGA to assess the sustainable yield 

for IWVGB to effectively manage groundwater use and production and track progress towards 

sustainability. These standards were developed and maintained in accordance with the BMPs established 

by DWR. The standards will be re-evaluated by the IWVGA at least every five years to provide for 

continued efficacy and relevance.   

A copy of the full Technical Memorandum entitled “Monitoring Protocols and Reporting Standards”, dated 

October 26, 2018 is included in Appendix 4-C. 
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SECTION 5: PROJECTS AND MANAGEMENT ACTIONS 

5.1 INTRODUCTION 

As established in Section 3, the IWVGB is in critical overdraft. Projects and management actions are 

required to be implemented in order to respond to changing conditions in the groundwater Basin such 

that undesirable results are avoided and/or mitigated. Groundwater pumping estimates for 2016 indicate 

that groundwater production in the IWVGB is approximately four times the estimated Current Sustainable 

Yield of the Basin.  This level of overdraft, and the current depletion rates of groundwater reserves (see 

Sections 3.3.4 and 4.3), has already resulted in undesirable results in the Basin and it will continue to do 

so until the IWVGB is brought within the Future Sustainable Yield of the Basin. As stated in the GSP 

Emergency Regulations (§354.44), the GSP must include “a description of the projects and management 

actions the Agency has determined will achieve the sustainability goal for the basin, including projects and 

management actions to respond to changing conditions in the basin” Implementation of the management 

actions and projects presented below is intended to bring operation of the IWVGB within its Future 

Sustainable Yield.   

While it would be beneficial to immediately reduce all pumping to the Current Sustainable Yield of 7,650 

AFY, it is not feasible for the community to make such immediate and drastic reductions without extreme 

lifestyle changes, alteration of the community character, loss of livelihoods, great financial costs, and 

other significant negative impacts.   Water demands in 2015 for municipal and domestic use alone were 

greater than the Current Sustainable yield of the IWVGB. A high percentage of the municipal and domestic 

water demands support the domestic needs of the staff needed to support the mission of NAWS China 

Lake.   

 It is anticipated that with the implementation of Management Action No. 1, the Annual Pumping 

Allocation Plan, Transient Pool and Fallowing Program, IWVGB groundwater production will reduce to 

approximately 12,000 AFY plus any agricultural pumping as part of the Transient Pool program in the first 

year of implementation, anticipated to be 2021. This program will greatly reduce the amount of annual 
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overdraft that will continue until supplemental water supplies, Project No. 1 – Imported Water Supply 

Project, and Project No. 2 – Optimization of Recycled Water Use are implemented.   

Demand management measures, Project No. 3 – Conservation, will be implemented to reduce demands 

on groundwater. 

There will potentially be continuing shallow domestic well impacts, either lost well production capacity 

due to lower groundwater levels or increasing TDS concentrations, until the IWVGB is operated within the 

Future Sustainable Yield.  Project No. 4 – Shallow Well Mitigation Program, will be implemented to 

mitigate impacted wells. 

The implementation of Augmentation Fees and the Fallowing Program, discussed in Management Action 

No. 1 below, will lead to a reduction of agricultural operations in the IWVGB. Project No. 5 – Dust 

Mitigation Plan, discussed below, will be implemented, if needed, to mitigate secondary impacts caused 

by windblown dust due to fallowed agricultural land.  

Evaluation of groundwater management and project modeling scenarios showed that some current 

pumping needs to be redistributed in the Basin to reduce concentrated pumping centers that would lead 

to continuing localized declining groundwater levels and corresponding continuing impacts to shallow 

domestic wells. Project No. 6 – Optimization of Basin Pumping will be implemented to mitigate these 

localized conditions. 

According to the GSP Emergency Regulations (§354.44), the GSP shall include a description of the projects 

and management actions that include the following:  

1. A list of projects and management actions proposed in the GSP with a description of the 
measurable objective that is expected to benefit from the project or management action.  The 
list shall include projects and management actions that may be utilized to meet interim 
milestones, the exceedance of minimum thresholds, or where undesirable results have occurred 
or are imminent. The GSP shall include the following: 

a. A description of the circumstances under which projects or management actions shall 
be implemented, the criteria that would trigger implementation and termination of 
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projects or management actions, and the process by which an agency shall determine 
that conditions requiring the implementation of particular projects or management 
actions have occurred.  

b. The process by which an agency shall provide notice to the public and other agencies 
that the implementation of projects or management actions is being considered or has 
been implemented, including a description of the actions to be taken.  

2. If overdraft conditions are identified through the analysis required by Section 354.18, the GSP 
shall describe projects or management actions is being considered or has been implemented, 
including a description of the actions to be taken.  

3. A summary of the permitting and regulatory process required for each project and 
management action. 

4. The status of each project and management action, including a time-table for expected 
initiation and completion, and the accrual of expected benefits. 

5. An explanation of the benefits that are expected to be realized from the project or 
management action, and how those benefits will be evaluated. 

6. An explanation of how the project or management action will be accomplished.  If the projects 
or management actions rely on water from outside the jurisdiction of an agency, an explanation 
of the source and reliability of that water shall be included.  

7. A description of the legal authority required for each project and management action, and the 
basis for that authority within an agency. 

8. A description of the estimated cost for each project and management action and a description 
of how the Agency plans to meet those costs.  

9. A description of the management of groundwater extractions and recharge to ensure that 
chronic lowering of groundwater levels or deletion of supply during periods of drought is offset 
by increases in groundwater levels or storage during other periods.  

The proposed projects and management actions are supported by the best available information and best 

available science and have considered the level of uncertainty associated with the IWVGB Basin setting 

during development.  

A summary of the IWVGA proposed planned projects and management actions and the potential projects 

and management actions are discussed in the subsections below. The GSP is a planning document, and 

consequently, the level of detail in the proposed planned projects and management actions reflect the 

necessary level of specificity. After projects and management actions are fully developed, specific design 

and/or implementation plans will be prepared, as applicable and necessary. These plans will be made 

available to the public prior to any Board action for implementation. Given the magnitude of overdraft 

and the current Basin conditions, all planned projects and management actions should be implemented 



 
S E C T I O N  5 :  P R O J E C T S  A N D  M A N A G E M E N T  A C T I O N S  2020 

 

 G R O U N D W A T E R  S U S T A I N A B I L I T Y  P L A N  Page 5-4 

 

to eliminate undesirable results and shall be implemented with the earliest feasible timetable. If one, or 

more, of the planned projects and management actions cannot be implemented, the IWVGA will consider 

additional, and perhaps more severe, actions to reach sustainability. If necessary, in the future, total 

annual pumping for the Basin may need be reduced to the Current Sustainable Yield of about 7,650 AFY, 

which would have significant impacts to the community and NAWS China Lake. 

5.2 PLANNED MANAGEMENT ACTIONS 

5.2.1 Management Action No. 1: Implement Annual Pumping Allocation Plan, 

Transient Pool and Fallowing Program 

 Management Action Description 

The primary initial management action is the establishment of annual groundwater pumping allocations 

(“Annual Pumping Allocations”) of the safe yield44.  These Annual Pumping Allocations will be used for the 

purpose of assigning pumping fees (“Augmentation Fees”). The Augmentation Fees will in turn provide 

the funding for the development of supplemental water supplies and other projects and management 

actions to achieve sustainability.  Accordingly, these Annual Pumping Allocations are not a determination 

of water rights in that they do not prohibit the pumping of groundwater.  Rather, all groundwater pumpers 

continue to possess the right to produce groundwater provided they pay the Augmentation Fee.  While 

this action will not directly limit groundwater extraction by any individual entity, it is anticipated that the 

costs associated with the Augmentation Fee will result in voluntary pumping reductions and the 

implementation of additional conservation measures to lower demands thereby assisting in achieving 

sustainability. 

 
44 The safe yield is equal to the long-term average natural recharge of the basin, currently estimated to be 7,650 
AFY. The current estimate of the sustainable yield, defined by SGMA as the maximum quantity of water that can 
withdrawn annually without causing undesirable results, is also currently estimated to be 7,650 AFY. The 
sustainable yield may change as projects and management actions are implemented that artificially recharge the 
basin and increase the volume of water that can be withdrawn annually without causing undesirable results. 
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In accordance with California law, water produced within the safe yield of the Basin, generally considered 

to be equal to the long-term average natural recharge of the Basin, may be charged a General 

Administration fee but it shall be free of any Augmentation Fees.  Water produced in excess of the safe 

yield shall be subject to an Augmentation Fee as set forth below.  The Federal entities (NAWS China Lake 

and BLM) are exempt from these fees through the legal principles of sovereign immunity. 

The Annual Pumping Allocation program will assign each qualified groundwater pumper, as described in 

the following, an Annual Pumping Allocation of the safe yield, if any, after consideration of:  

1) Federal Reserve Water Rights (FRWR); 

2) California water rights;  

3) Beneficial use priorities under California Law;  

4) Historical groundwater production; and,  

5) Municipal requirements for health and safety.    

SGMA recognizes FRWR as distinct from water rights that are based in State law and directs that FRWR be 

respected in full, and in case of any conflict between Federal and State law, Federal law shall prevail 

(Water Code Section 10720.3(d)).  SGMA also directs that IWVGA consider the interests of all beneficial 

uses and users of groundwater, listing the Federal government, including, but not limited to, the military 

and managers of Federal lands among those interests (Water Code Section 10723.2).   

While NAWS China Lake may voluntarily agree to an allocation under the GSP less than its full FRWR, the 

IWVGA has no legal authority to enforce such an allocation and NAWS China Lake has not provided a final 

accounting of its FRWR.   In recognition of these facts and the acknowledgment of the limits on the IWVGA 

to regulate the Federal government, any such FRWR allocation shall be directly assigned to the Federal 

agency and shall not be subject to the requirements of any allocation ordinance, including but not limited 

to allocation carryovers, borrowing, transfers, reductions and/or variances and fees.    

In accordance with SGMA and California Water law, a five-year base period defined as January 1, 2010 

through December 31, 2014 (“Base Period”) will be used to evaluate groundwater production for all 
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groundwater pumpers, with the exception of NAWS China Lake and de minimis users.  An Annual Pumping 

Allocation, based on California water rights law and historical pumping during the Base Period, will be 

assigned to groundwater pumpers.  The Annual Pumping Allocations will be regularly reevaluated to 

ensure sustainability. 

The IWVGA recognizes that the safe yield is significantly lower than current pumping and some 

groundwater pumpers with inferior rights will not be granted any Annual Pumping Allocations.  As this 

groundwater may have been put to significant and important economic use and to ease the transition 

from current pumping levels to sustainable pumping levels, the IWVGA has determined that some 

additional loss of storage is acceptable and necessary to ease the transition from current pumping to the 

Future Sustainable Yield. See Section 4 for the sustainable management criteria for the reduction of 

groundwater in storage.    

All groundwater pumpers who were producing groundwater during the Base Period and who are not given 

an Annual Pumping Allocation will be eligible to receive a Transient Pool Allocation.  The Transient Pool, 

which consists of a limited non-transferable one-time allocation of water to be used prior to 2040, will be 

created to facilitate coordinated production reductions and to allow groundwater users to plan and 

coordinate their individual groundwater pumping termination.  The Transient Pool Allocation water is a 

single use, non-transferable, one-time allocation of water, and once all water in the Transient Pool has 

been consumed (or sold through the Fallowing Program as set forth below), the Transient Pool will cease.  

Each party’s share of the Transient Pool will be determined pursuant to the same principals of water law 

used to establish the Annual Pumping Allocations.  The total allocations from Transient Pool are 

anticipated to be limited to no more than 51,000 acre-feet.  Each party will be assessed the Administration 

Fee for water pumped from the Transient Pool. 

Groundwater production in excess of Annual Pumping Allocations and Transient Pool Allocations will be 

subject to an Augmentation Fee in an amount that is determined to be sufficient for the acquisition of 

supplemental water supplies pursuant to this plan.  
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All groundwater pumpers who are assigned a Transient Pool Allocation may be enrolled, at their sole 

election, in a Fallowing Program.  Pursuant to the Fallowing Program, the groundwater pumper may elect 

to sell their Transient Pool Allocation back to the IWVGA.  This payment shall be made in three equal 

payments to be paid annually. The IWVGA, in conjunction with groundwater pumpers electing to be 

participate in the Fallowing Program, may also explore alternative land uses for the fallowed land, which 

may include use as enhanced habitat or grazing lands.  

Given the amount of overdraft and the cost and scarcity of supplemental water supplies (see Section 

5.3.2), the IWVGA will allow some reasonable overdraft of the IWVGB due to groundwater production to 

continue until supplemental water supplies are acquired. It is anticipated that with the implementation 

of the Annual Pumping Allocation Plan, Transient Pool and Fallowing Program, IWVGB groundwater 

production is anticipated to reduce to around 12,000 AFY plus any agricultural pumping as part of the 

Transient Pool program in the first year of implementation.  Some overdraft will continue until the 

augmentation program is able to increase supplies with estimated importation supplies becoming 

operational by 2035, but not later than 2040 to reach sustainability. Under baseline conditions, which 

assumes no GSP projects and management actions are implemented, annual average pumping from 2020 

to 2070 is anticipated to be approximately 37,000 AFY. The Annual Pumping Allocation Plan is anticipated 

to significantly reduce pumping to an annual average of approximately 14,000 AFY from 2020 to 2070. 

The difference between pumping and the long-term natural recharge to the IWVGB will be augmented 

with supplemental water to bring operation of the Basin within the Future Sustainable Yield.  

 Project Benefits and Mitigation of Overdraft 

The proposed management action will directly result in significantly less groundwater production and will 

help alleviate and mitigate overdraft conditions. Management action benefits are anticipated to include 

the following:  

 Reduction of loss of groundwater storage when compared to current trends and baseline 
conditions; 

 Reduction of unreasonable and chronic lowering of groundwater levels with many areas of the 
IWVGB anticipated to show improved and rising groundwater levels; 
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 Reduction of unreasonable water quality degradation and/or Improvement of water quality 
conditions; and 

 Reduction and/or prevention of land subsidence conditions. 

The corresponding cumulative loss of groundwater in storage under Baseline conditions is estimated to 

be approximately 1.6 million acre-feet, while the cumulative loss of groundwater storage with the Annual 

Pumping Allocation Plan, and the proposed projects and management actions, is estimated to be 

approximately 215,000 acre-feet. These benefits will cumulatively reduce impacts to shallow wells. In 

addition, the proposed management action will decrease the volume of imported water which will be 

required to achieve sustainability. By reducing groundwater production in the IWVGB, the Annual 

Pumping Allocation Plan, Transient Pool and Fallowing Program will assist the IWVGA to achieve the 

sustainability goal by preserving the character of the community, preserving the quality of life for the 

residents in the IWVGB, and sustaining the mission at NAWS China Lake.  

The metric for measuring management actions benefits, relative to the measurable objectives and 

minimum thresholds established in Section 4, will be to monitor groundwater levels, groundwater quality, 

and change in groundwater in storage in the IWVGB. In addition, groundwater production by groundwater 

users will be reported to the IWVGA to monitor anticipated reductions in production.  

 Justification 

The Annual Pumping Allocation Plan, Transient Pool and Fallowing Program are necessary to reach 

sustainability due to the current state of overdraft, the current unavailability of a supplemental water 

supply, and the costs of building the infrastructure and obtaining the supplemental supplies once they 

become available.  The estimated Current Sustainable Yield of 7,650 AFY does not support current 

groundwater production. As discussed previously, it is infeasible for the community to make such 

immediate reductions to the Current Sustainable Yield without extreme lifestyle changes, alterations to 

the character of the community, loss of livelihoods, and great financial costs, among other negative 

impacts. The distribution and volume of groundwater production in the IWVGB is such that proportional 

reductions to reach the Current Sustainable Yield are infeasible because the majority of individual 

groundwater users would not have a large enough allocation to maintain an acceptable quality of life and 
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the drastic community changes would impact the support of NAWS China Lake. Economically viable 

agricultural operations cannot be sustained with a greatly reduced water supply (pumping allocation) as 

would be required with a proportional reduction to the Current Sustainable Yield. Similarly, domestic and 

municipal users would not be able to meet basic health and safety requirements under a proportional 

reduction allocation.  Accordingly, the IWVGA is currently working with groundwater users in the IWV to 

determine an equitable process for assigning allocations. In order to implement the Annual Pumping 

Allocation Plan, Transient Pool and Fallowing Program, the IWVGA must consider and evaluate the 

following: 1) FRWR of NAWS China Lake, 2) California water rights, 3) beneficial use priorities, 4) historical 

groundwater production, and 5) municipal requirements for health and safety.  

Under U.S. Supreme Court case law defining the FRWR, Federal agencies have an implied right to water 

to support the primary mission for which Congress and the Federal government have designated that 

land, including a provision of water for growth to support that mission45.   It is well established in the 

Supremacy Clause of the U.S Constitution, Article VI, Clause 2, that the Federal Government is not subject 

to State regulation, unless Congress clearly and unambiguously waives this sovereign immunity. There is 

no such waiver for State regulation of groundwater, except in the case of a comprehensive State court 

adjudication of all rights to water, as expressed in the McCarran Amendment (43 U.S.C § 666). SGMA does 

not meet the requirements set forth in the McCarran Amendment and the IWVGA is therefore unable to 

regulate NAWS China Lake. 

Due to the NAWS China Lake FRWR being currently unquantified and not established, the IWVGA is faced 

with planning and management hurdles related to allocations. In June 2019, the U.S. Navy provided the 

IWVGA documentation regarding historical water use, workforce trends, and current water requirements. 

This letter, provided in Appendix 5-A, estimates the NAWS China Lake water requirement to be 6,530 AFY. 

While this U.S. Navy estimate is not NAWS China Lake’s FRWR, it demonstrates that the majority, if not 

all, of the estimated safe yield of 7,650 could be held as a Federal right and must be respected by the 

IWVGA and the GSP. For planning purposes, the U.S. Navy requested the IWVGA use 2,041 AFY as a 

 
45   The FRWR was first recognized by the U.S. Supreme Court in the context of tribal interests (See Winters v. 
United States, 207 U.S. 564 (1908)) and subsequently expanded to Federal agencies (See Cappaert v. United States, 
426 U.S. 128 (1976)), Federal Power Commission v. Oregon, 349 U.S. 435 (1955)). 
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reasonable estimate of current and future annual groundwater production on the installation.  The Navy’s 

response also expressly provides that, because of the movement of Navy staff and dependents off-Station, 

“the water requirements of the Navy cannot be determined solely by the Navy’s recent direct production 

amounts”.  The response further provides that “[s]ince the Navy mission at China Lake requires its 

workforce, the full Navy water requirements are the combination of the on-Station requirements and 

those of the Navy workforce and their dependents off-Station.”    The IWVGA does not have legal authority 

to restrict, assess, or regulate production for NAWS China Lake; therefore, NAWS China Lake groundwater 

production is considered of highest beneficial use.  

According to CWC 10723.2, the IWVGA must “consider the interest of all beneficial uses and users of 

groundwater…” The groundwater user categories in the IWV currently are: 

 Municipal 
 Domestic (De Minimis private well owners and mutuals/co-ops) 
 City/County 
 NAWS China Lake 
 Industrial 
 Large Agriculture 
 Small Agriculture 

CWC Section 106 expressly declares that it is “the established policy of this State that the use of water for 

domestic purposes is the highest use of water and that the next highest use is for irrigation.”   Accordingly, 

aside from NAWS China Lake production, which cannot be regulated, and use by SGMA defined de minimis 

pumpers, which also cannot be reduced, the highest beneficial use of water in the IWVGB is for domestic 

purposes including human consumption, cooking, and sanitary uses.  In the IWVGB, groundwater pumpers 

in the domestic category which would provide the highest beneficial use include production by the 

IWVWD, Inyokern CSD, Searles Domestic Water Company, individual domestic well owners (de minimis 

pumpers), and mutual water companies serving domestic users. These groundwater pumpers can and 

should implement additional conservation measures (see Section 5.2.4); however, the allocations for 

these pumpers would be continual and annual. In addition, the City and Kern County overlying 

groundwater production rights are superior to all other overlying rights because public entity rights may 

not be prescribed against.   
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The beneficial uses of other groundwater users, including agricultural and industrial users, will 

subsequently be evaluated based on water rights priorities. The IWVGA will allow all IWVGB groundwater 

pumpers the opportunity to provide documentation on historical groundwater production and other 

pertinent information. Current groundwater production that has existed and has been continuous prior 

to the establishment of NAWS China Lake will be given a priority over more recent pumping that has 

occurred since the IWVGB has been documented to be in overdraft conditions, at least since the 1960s. 

Accordingly, all groundwater users and uses will be equitably considered and prioritized, as required by 

SGMA.   

 Costs 

The IWVGA will incur costs to develop the annual Pumping Allocations and Transient Pool Allocations and 

the Augmentation fees. There will be administrative costs and engineering costs for conducting hearings, 

verifying pumping documentation, and preparing the final report to the IWVGA Board with the 

recommendations, among other implementation tasks, estimating to be $340,000.  

The IWVGA will incur administrative costs to implement and manage the Fallowing Program. Additionally, 

the IWVGA may incur costs to purchase Transient Pool Allocations from groundwater pumpers electing to 

enroll in the Fallow Program estimated to be $9 million.   

Administrative costs to run all program components are estimated to be $40,000 annually.  

The Annual Pumping Allocation Plan, Transient Pool and Fallowing Program costs will be funded through 

imposition of applicable fees and to the extent they can be obtained, grants, or a combination thereof. 

See Section 6.3 for details of funding options.  

 Permitting and Regulatory Process 

Implementation of the Annual Pumping Allocation Plan, Transient Pool and Fallowing Program may be 

subject to environmental regulations and could require the preparation of environmental studies. The 
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IWVGA will follow all regulatory requirements associated with the environmental processes including 

public noticing and review requirements. 

 Public Notice 

The public and relevant entities will be given the opportunity and time to present historical pumping 

documentation provided to the IWVGA.  The IWVGA will provide sufficient public notice of a public hearing 

to adopt the Annual Pumping Allocation and the Transient Pool Allocation. See Section 5.2.1.7 below for 

additional details.  

 Implementation Process and Timetable 

The IWVGA shall determine each groundwater pumper’s Annual Pumping Allocation and/or Transient 

Pool Allocation following the adoption of this plan.  All groundwater pumpers shall be instructed to submit 

records of their historical pumping and any other relevant material to the IWVGA prior to March 1, 2020.  

On or before April 15, 2020, the IWVGA Water Resources Manager shall review these materials and 

provide a draft recommendation of each groundwater pumper’s Annual Pumping Allocation and/or 

Transient Pool Allocation to each groundwater pumper who submitted materials and to the IWVGA TAC 

members.  By April 30th, 2020, all groundwater pumpers shall submit comments on the draft 

recommendation to the Water Resources Manager. The Water Resources Manager shall consider these 

comments and present a final report and recommendation to the IWVGA Board for consideration at its 

June 2020 meeting. Those receiving a Transient Pool Allocation may elect to join the Fallowing Program 

by no later than August 1, 2020. 

 Legal Authority 

SGMA broadly grants the IWVGA, as a groundwater sustainability agency, the powers and authorities to 

“perform any act necessary or proper” to implement SGMA regulations and allows the IWVGA to adopt 

rules, regulations, ordinances, and resolutions necessary for SGMA implementation (CWC 10725.2).  

Specifically, CWC Section 10726.2 provides the IWVGA with the authority to develop and implement an 
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Annual Pumping Allocation Plan, Transient Pool and Fallowing Program to meet the needs of the Basin 

and CWC Section 10725.4 authorizes the IWVGA to “propose and update fees” and to “monitoring 

compliance and enforcement” of the GSP.  Accordingly, SGMA grants the IWVGA the legal authority to 

implement the GSP management action set forth above.   

Although not subject to formal regulation under SGMA, NAWS China Lake is committed to being a good 

steward of water resources and to exploring partnerships that help to achieve groundwater sustainability, 

including projects and management actions that benefit both the Navy and the community. 

Draft recommendations of each groundwater pumper’s Annual Pumping Allocation will be prepared in 

accordance with existing California water rights laws, with consideration to beneficial uses of water in the 

IWVGB. 

5.3 PLANNED PROJECTS 

5.3.1 Project No. 1: Develop Imported Water Supply 

 Project Description  

The IWVGA does not currently have access to any water supply from outside of the IWVGB. Procuring an 

imported water supply will require purchasing water supplies (with all required contractual and/or 

appurtenant water rights) as well as obtaining access to existing water conveyance facilities and 

constructing additional infrastructure to bring imported water to the IWVGB. The majority of the IWVGB 

is within the boundaries of the KCWA, a SWP Contractor. KCWA does not have unused SWP water that 

can be made available to the IWVGB. A small portion of the southern portion of the IWVGB is within the 

boundaries of Antelope Valley – East Kern Water Agency (AVEK). The nearest existing imported water 

conveyance facilities are the Los Angeles Department of Water and Power’s (LADWP) Los Angeles 

Aqueduct (LA Aqueduct) and AVEK’s water transmission pipeline that terminates near California City 

(California City Pipeline).  The LA Aqueduct conveys surface water runoff from the Eastern Sierra Nevada 

Mountains in Inyo County as well as groundwater from the Mono Basin (collectively referred to in this 

section as Owens Valley water). The LA Aqueduct extends through the western portion of the IWVGB, 
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including through the Freeman-Dixie Wash and El Paso areas. The California City pipeline is located at 

California City, approximately 15 miles south of the IWVGB boundaries and 50 miles south of the City of 

Ridgecrest.  

The IWVGA has identified the following two imported water project options as conceptually feasible for 

potential implementation. Other imported water project options may be evaluated after the GSP is 

adopted and could subsequently be developed into the final imported water project for implementation. 

Each of the options is briefly described below, and a technical memorandum that more fully describes the 

projects is included in Appendix 5-B. It is anticipated that either one of the two imported water project 

options will be fully implemented by 2035.  

Option 1: Direct Use Project with AVEK 

The IWVGA would purchase SWP Table A Entitlement or potentially a combination of other short and 

long-term water supplies in coordination with KCWA. The IWVGA would arrange for the purchased water 

supply to be wheeled through existing AVEK facilities, specifically through existing AVEK surface water 

treatment facilities and the California City Pipeline. AVEK staff has indicated that there is currently unused 

capacity in the California City pipeline. The California City Pipeline would require an extension of 

approximately 50 miles along Highway 14 into the populated centers of the IWVGB. Due to the elevation 

profiles of the proposed pipeline alignment, at least two (2) pump stations will be required to lift the 

IWVGA’s imported water supplies over the El Paso Mountains and through the El Paso area. A potable 

water storage tank would also be required. The treated water would be used directly to meet water 

demands that exceed the long-term natural recharge to the IWVGB. A map of the facilities required for 

Imported Water Option 1 is shown on Figure 5-1, including approximate locations of pump stations. 

Option 2: Groundwater Recharge Project with LADWP 

The IWVGA would purchase SWP Table A Entitlement or potentially a combination of other short and 

long-term water supplies in coordination with KCWA. The IWVGA would arrange for the purchased water 

supply to be delivered to MWD and subsequently provided to LADWP for use in LADWP’s service area.  In 
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exchange, LADWP would provide Owens Valley water from the LA Aqueduct to the IWVGB for use in a 

groundwater recharge project. A new turnout from the LA Aqueduct would be required, along with a raw 

water pipeline conveying Owens Valley water to a potential new spreading grounds located northwest of 

the Inyokern Airport. The Owens Valley water would be recharged into the IWVGB at the spreading 

grounds and serve as a supplemental source of recharge to replace any groundwater pumping that 

exceeds the long-term natural recharge to the IWVGB. A map of the facilities required for the Option 2 

project is shown on Figure 5-2, including a preliminary location of the surface spreading grounds. 

 Project Benefits and Mitigation of Overdraft 

The proposed Option 1 project will directly meet groundwater demands above the current sustainable 

yield of the IWVGB. The proposed Option 2 project will replace any groundwater produced above the 

natural recharge to the IWVGB and allow the IWVGB to be operated within the Future Sustainable Yield. 

Project benefits are anticipated to include the following:  

 Reduction of loss of groundwater in storage when compared to current trends and baseline 
conditions; 

 Reduction of unreasonable and chronic lowering of groundwater levels with many areas of the 
IWVGB anticipated to show improved and rising groundwater levels; 

 Reduction of unreasonable water quality degradation and/or Improvement of water quality 
conditions; and 

 Reduction and/or prevention of land subsidence conditions. 

Reduction of loss of groundwater in storage and of the chronic lowering of groundwater levels will reduce 

impacts to shallow wells. By reducing groundwater production in the IWWGB, development of imported 

water supplies will assist the IWVGA to achieve the sustainability goal by preserving the character of the 

community, preserving the quality of life for the residents in the IWVGB, and sustaining the mission at 

NAWS China Lake.  

The metric for measuring management actions benefits, relative to the measurable objectives and 

minimum thresholds established in Section 4, will be to monitor groundwater levels, groundwater quality, 
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and change in groundwater in storage in the IWVGB. in addition, imported water use would be directly 

measured by metering deliveries.  

 Justification 

The estimated current sustainable yield of 7,650 AFY does not support current groundwater production 

and current demands. As discussed in Section 5.2.1.3, it is infeasible for the community to make 

immediate reductions in demands to the current sustainable yield without extreme lifestyle changes, 

alterations to the character of the community, loss of livelihoods, and great financial costs, among other 

negative impacts. Economically viable agricultural operations and industrial operations cannot be 

sustained without an augmented water supply. Similarly, current domestic and municipal users would not 

be able to meet demands without an augmented water supply.  Accordingly, the IWVGA is currently 

working with potential water supply sellers and transfer partners to secure opportunities to purchase and 

convey imported water supplies to the IWVGB.  

See Section 5.2.1.3 for additional justification.  

 Costs 

A summary of the conceptual capital costs, water rights acquisition costs, annual operations and 

maintenance (O&M costs), and annual service costs for the necessary infrastructure for Imported Water 

Project Option 1 is shown in Table 5-1.  Annual O&M for Imported Water Project Option 1 would primarily 

consist of maintenance on the two pump stations and power to lift water across the El Paso Mountains 

into the IWVGB. Annual service costs for Imported Water Project Option 1 would consist of transportation, 

wheeling, and treatment fees applied volumetrically to the IWVGA’s delivered imported water supplies. 

The costs presented in Table 5-1 are based on an assumed average annual delivery of 5,000 acre-feet of 

imported water per year.  
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Table 5-1. Conceptual Costs for Direct Use Project with AVEK (Imported Water Project Option 1). 

Item Total 

Capital Costs1 $177,975,000 

Water Rights Acquisition Costs2 $48,390,000 

Annual Operations & Maintenance Costs3 $2,280,000 

Annual Service Costs4 $5,860,000 

Notes: 

1) Includes two 8,800 gpm pump stations; a 28” steel pipeline extension approximately 50 miles in length; and a one 
million gallon steel reservoir. Includes costs for appurtenances, engineering design and management, and 
contingency (see Appendix 5-B). 

2) Includes purchase of 8,065 acre-feet of State Water Project Table A Entitlement via a permanent transfer at $6,000 
per acre-foot. 

3) Includes pump station maintenance and pump station power supply. 

4) Includes estimated State Water Project transportation charges, wheeling charges, and treatment charges. 

 

A summary of the conceptual costs, water rights acquisition costs, annual O&M costs, and annual service 

costs associated with Imported Water Project Option 2 is shown in Table 5-2. Annual O&M for Imported 

Water Project Option 2 would primarily consist of maintenance on the IWVGA’s new surface spreading 

grounds. Annual service costs for Imported Water Project Option 2 would consist of transportation and 

wheeling fees applied volumetrically to the IWVGA’s delivered imported water supplies. The costs 

presented in Table 5.1 are based on an assumed average annual delivery of 5,000 acre-feet of imported 

water per year.  

Table 5-2. Conceptual Costs for Groundwater Recharge Project with LADWP (Imported Water Project Option 2). 
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Item Total 

Capital Costs1 $55,046,000 

Water Rights Acquisition Costs2 $48,390,000 

Annual Operations & Maintenance Costs3 $180,000 

Annual Service Costs4 $4,260,000 

Notes: 

1) Includes a new turnout from the Los Angeles aqueduct; a new 28” steel pipeline approximately 10 miles in length; 
and an approximately 800-acre surface spreading grounds. Includes costs for appurtenances, engineering design and 
management, and contingency (see Appendix 5-B). 

2) Includes purchase of 8,065 acre-feet of State Water Project Table A Entitlement via a permanent transfer at $6,000 
per acre-foot. 

3) Includes spreading grounds maintenance. 

4) Includes estimated State Water Project transportation charges and wheeling charges. 

 

Costs for this project may be funded through fees, grants, State and Federal appropriations, pumping 

assessments, or combinations thereof. See Section 6.3 for details of funding options. 

 Permitting and Regulatory Process 

This project will require the IWVGA to obtain approved permits. Imported Water Project Options 1 and 2 

will require encroachment permits from Kern County Public Works to secure right-of-way for the IWVGA’s 

new imported water pipelines. The Option 1 project will require an encroachment permit from the 

California Department of Transportation to secure right-of-way for the new California City pipeline 

extension along Highway 14. 
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An application may need to be submitted to the Bureau of Land Management to secure a Land Use Permit 

for construction of the new imported water pipelines (Options 1 and 2) and surface spreading grounds 

(Option 2 only) on lands within the jurisdiction of the Bureau of Land Management. 

Implementation of either Imported Water Option is subject to environmental regulations and would 

require the preparation of environmental studies.  The IWVGA will follow all regulatory requirements 

associated with the environmental processes including public noticing and review requirements. 

If treated water is delivered to the IWVWD for direct use through Imported Water Project Option 1, an 

amendment to the IWVWD’s current Domestic Water Supply Permit from the State Water Resources 

Control Board – Division of Drinking Water will be required.  

Transportation and wheeling of imported water supplies will need either approvals from or agreements 

with the Department of Water Resources; KCWA; AVEK (for Imported Water Project Option 1 only); and 

MWD and LADWP (for Imported Water Project Option 2 only).  

Per the IWVGA’s Joint Powers Authority Agreement, this GSP shall not authorize any water supply 

augmentation to the IWVGB with groundwater from a basin within the jurisdiction of a general member 

of the IWVGA without the approval of the Primary Director representing that general member. Any 

proposal to transfer groundwater from Inyo County to the IWVGB (i.e. under Imported Water Project 

Option 2) would require the approval of the Inyo County Board of Supervisors, who will consider the 

existing environmental, agricultural, business, and civic interests in Inyo County in their decision to 

approve such a proposal. Inyo County Code Section 18.77 requires that any transferor of water pursuant 

to California Water Code Section 1810 obtain a conditional use permit (CUP) from the Inyo County 

Planning Commission (ICPC). The CUP would only be approved should the ICPC—as well as the Inyo County 

Water Commission and the Inyo County Water Department—find that the transfer of water does not 

unreasonably affect the environmental interests of Inyo County. 
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 Public Notice 

The public and relevant entities will be given the opportunity and time to participate in and provide 

feedback on the procurement of imported water supplies through the project’s environmental review 

processes.  

 Implementation Process and Timetable 

The IWVGA has retained the services of Capitol Core Group, a water marketing and lobbying firm, to 

identify potential water supplies available for purchase as well as potential funding opportunities for the 

Imported Water Project Options. Capitol Core Group has provided the IWVGA with written deliverables 

outlining the potential future water supply opportunities available for the IWVGA to purchase and the 

potential strategic funding plans to pay for the infrastructure associated with the Imported Water Project 

Options. These written deliverables are confidential and are neither provided nor discussed in this GSP. 

The IWVGA will continue to develop an imported water project as a post-GSP action. The IWVGA will meet 

with AVEK to discuss use of the existing California City pipeline capacity and the transfer agreements with 

DWR, KCWA, and AVEK. The IWVGA will also meet with LADWP to discuss Inyo County public approval, 

the nature of the exchanges with MWD and LADWP, and the transfer agreements with DWR, KCWA, 

LADWP, and MWD. The IWVGA will also conduct additional engineering studies of both Imported Water 

Project Options, including a groundwater recharge feasibility study and pilot recharge project for 

Imported Water Option 2 to finalize the size and location of the new surface spreading grounds. It is 

anticipated that final selection of the most feasible Imported Water Project Option will occur in January 

2023 after preparation of an engineering report and negotiation with the relevant transfer agencies. It is 

anticipated that the permitting and regulatory process will commence in January 2023 and will be 

completed in January 2026. Design, permitting, and construction of the infrastructure for the final 

Imported Water Project Option will begin in January 2026 and will be completed in January 2035. 

Throughout this process, the implementation schedule and feasibility of the options will be examined on 

a regular schedule, and management actions and projects will be adjusted if needed.   As a minimum, this 

will occur in a timely fashion so that it can be reported to the DWR at the scheduled 5-year report periods.  
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 Legal Authority 

SGMA statute broadly grants the IWVGA, as a groundwater sustainability agency, the powers and 

authorities to “perform any act necessary or proper” to implement SGMA regulations and allows the 

IWVGA to adopt rules, regulations, ordinances, and resolutions necessary for SGMA implementation 

(California Water Code Section 10725.2). Specifically, California Water Code Section 10726.2 grants the 

IWVGA authority to “appropriate and acquire surface water or groundwater and surface water or 

groundwater rights, import surface or groundwater into the agency, and conserve and store within or 

outside the agency that water for any purpose necessary or proper to carry out the provisions of this part, 

including, but not limited to, the spreading, storing, retaining, or percolating into the soil of the waters for 

subsequent use or in a manner consistent with the provisions of Section 10727.2.” Accordingly, SGMA 

grants the IWVGA the legal authority to implement the development of imported water supplies as a GSP 

management action. The legal authority granted to the IWVGA under SGMA statute does not preclude 

other governing agencies from participating in or contributing to the implementation of the imported 

water project(s). As such, the IWVGA will coordinate and cooperate with the appropriate stakeholders 

and governing agencies (specifically the IWVWD, SVM, and other water purveyors in the IWVGB) in 

implementing the imported water project(s). 

 Source and Reliability 

Imported Water Project Options 1 and 2 will require the IWVGA to secure temporary transfer(s) or a single 

permanent transfer of external water supplies from a water district or water rights holder. The water 

rights acquisition costs shown in Tables 5-1 and 5-2 assume that the IWVGA will be able to secure a 

permanent transfer of SWP Table A Entitlement. The annual availability of SWP water supplies is highly 

variable due to hydrologic conditions. From 2007-2016, total historical annual deliveries of Table A 

allocation ranged from 475 TAF in 2014 (approximately 11% of the total Table A entitlement) to 2,901 TAF 

in 2011 (approximately 70% of the total Table A entitlement). The ten-year average of Table A deliveries 

from 2007-2016 was 1,778 TAF, but the running long-term average of Table A deliveries is currently 2,571 

TAF, or approximately 62% of the total Table A entitlement (DWR 2018). 
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The hydrologic variability of SWP and other external water supplies may be addressed through water 

banking. The IWVGA may store wet-year deliveries of its purchased water supplies in a groundwater 

banking program and arrange for the stored deliveries to be withdrawn or exchanged for use in the 

IWVGB. Participation in a groundwater banking program would improve the reliability of the IWVGA’s 

purchased water supplies during dry years, periods of high demand, and disruptions in water deliveries. 

Participation in a groundwater banking program may also allow the IWVGA to purchase additional water 

supplies during wet periods. The potential groundwater banks in relative proximity to the IWVGB include: 

 Willow Springs Water Bank 

 Semitropic Water Storage District 

 Rosedale Rio Bravo Water Storage District 

 AVEK Water Banks 

o Westside Water Bank, Eastside Water Bank, and High Desert Water Bank 

 Kern Water Bank 

The IWVGA will continue to evaluate the availability and reliability of external water supplies, including 

SWP water supplies, in its effort to define the most feasible Imported Water Project Option. The IWVGA 

will also continue to evaluate potential groundwater banking opportunities to enhance the reliability of 

its purchased water supplies. 

The IWVGA’s adaptive management approach to IWVGB management includes a periodic evaluation of 

the current feasibility of procuring imported water supplies. At a minimum, this periodic evaluation will 

be conducted at the scheduled 5-year report periods. Should it be determined with certainty that 

imported water supplies will be unavailable (or unavailable at a reasonable cost) within the planning and 

implementation horizon, the IWVGA will consider modifications to the GSP  including potentially revisiting  

Management Action No. 1 and modifying the Annual Pumping Allocations such that the IWVGB may reach 

sustainability without imported water supplies. 
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5.3.2 Project No. 2: Optimize Use of Recycled Water 

 Project Description 

The IWVGA, working with the City of Ridgecrest (City), will optimize the use of recycled water supplies in 

the IWVGB. The City currently operates an existing 3.6 million gallon per day (MGD) WWTF46 located on 

NAWS China Lake, approximately 3.5 miles northeast of the City center. Annual average day flows at the 

WWTF were approximately 2.44 MGD in 2017, or approximately 2,739 AFY. The City WWTF produces 

recycled water that is currently applied at a City site for irrigation of alfalfa fields with a recycled water 

demand of approximately 220 AFY, and at NAWS China Lake for irrigation of a golf course with a recycled 

water demand of approximately 500 AFY. The remaining treated wastewater generated at the City 

WWTF—approximately 2,010 AFY—is discharged to evaporation/percolation ponds at the City WWTF 

site. A portion of the treated wastewater discharged to the evaporation/percolation ponds serves as 

seepage flow to the Mojave Tui Chub habitat, located north of the City WWTF. It has been estimated that 

the annual water demands to maintain the habitat is approximately 805 AFY (ERS 1991). The existing uses 

of recycled water in the IWVGB are discussed further in Section 2.7.5 of this GSP. 

The City of Ridgecrest’s existing WWTF is currently the only facility which generates a recycled water 

supply for direct beneficial or controlled use within the IWVGB. Independent of this GSP, the City is 

currently planning to upgrade, expand, and potentially relocate the existing City WWTF. The City has also 

independently evaluated constructing new recycled water treatment facilities, a new recycled water 

storage tank, a new recycled water pump station, and a new purple pipe distribution system. The new 

recycled water facilities that the City plans to construct would provide up to 1.8 MGD (2,016 AFY) of 

recycled water for City use in landscape irrigation and/or groundwater recharge (Provost & Pritchard, 

2015). 

 
46 A Memorandum of Agreement dated April 1, 1993, between the Navy and the City states that the City owns and 
operates the WWTF, though there is a general lack of consensus among the IWVGB stakeholders regarding the 
ownership and operations of the WWTF. The term “City WWTF” is used in this GSP for the sole purpose of 
distinguishing between the two existing WWTFs in the IWVGB. 
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The IWVGA will coordinate with the City to further optimize the use of recycled water in the IWVGB 

beyond the current scope of the City’s project to upgrade, expand, and potentially relocate the existing 

City WWTF. The optimization of recycled water in the IWVGB will include conversion of additional 

landscaping from potable groundwater use to recycled water use, as well as a new application of recycled 

water for groundwater recharge. The IWVGA has identified the following three (3) recycled water 

subprojects as conceptually feasible for potential implementation in accordance with this GSP. 

 Recycled Water Subproject 1 – Landscape Irrigation in the City and NAWS China Lake 

 Recycled Water Subproject 1a – Landscape Irrigation at Cerro Coso Community College 

 Recycled Water Subproject 2 - Groundwater Recharge 

Each of the currently proposed recycled water subprojects is briefly described below. A technical 

memorandum that more fully describes the recycled water subprojects is included in Appendix 5-C. 

Further evaluation of the other potential opportunities for recycled water subprojects in the IWVGB 

(including industrial use of recycled water) will be conducted as a post-GSP action. Accordingly, other 

recycled water subprojects may be developed after the GSP is adopted and could be subsequently 

developed into the final recycled water project for implementation. 

Recycled Water Subproject 1: Landscape Irrigation in the City and NAWS China Lake 

The City currently operates five (5) groundwater wells that provide irrigation for approximately 53 acres 

of landscaping located at City Hall, Pearson Park, Jackson Park, and the Kerr-McGee Sports Complex. The 

Water District serves a large portion of the City, and it is assumed that the Water District provides 

groundwater for landscape irrigation within City boundaries with the exception of City Hall, Pearson Park, 

Jackson Park, and the Kerr-McGee Sports Complex. The Navy operates wells that provide groundwater for 

landscape irrigation within the China Lake NAWS.  

Under Recycled Water Subproject 1, the IWVGA will replace the groundwater currently used for landscape 

irrigation within the City with recycled water. While the IWVGA cannot require NAWS China Lake to use 

recycled water for irrigation, when practical and pending funds availability, NAWS China Lake will 
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implement additional water conservation measures that could include the use of recycled water for 

irrigation of landscaping beyond that of the golf course. Approximately 119 acres of existing landscaping 

have been identified within the City (95 acres) and NAWS China Lake (24 acres) for potential landscape 

irrigation with recycled water (see Appendix 5-C). The estimated annual recycled water demand for 

landscape irrigation within the City and NAWS China Lake for Recycled Water Subproject 1 is estimated 

to be 930 AFY. The new facilities for Recycled Water Subproject 1 include a new 5,100 gpm recycled water 

booster pump station; approximately 15 miles of new purple pipe distribution system; and site retrofits 

for existing landscape areas including connections to existing irrigation mains, recycled water meters, 

pressure-reducing valves, and backflow prevention devices. A map of facilities required for Recycled 

Water Subproject 1 is shown on Figure 5-3. 

Recycled Water Subproject 1a: Landscape Irrigation at Cerro Coso Community College 

Under Recycled Water Subproject 1a, the IWVGA will extend the recycled water distribution system from 

Recycled Water Subproject 1 to replace existing groundwater use for landscape irrigation at Cerro Coso 

Community College (Cerro Coso) with recycled water. Approximately 25 acres of landscaping at Cerro 

Coso have been identified for potential irrigation with recycled water, and the estimated annual recycled 

water demand at Cerro Coso is approximately 194 AFY. The facilities to be constructed under Recycled 

Water Subproject 1 as well as additional new facilities will be required to deliver 194 AFY of recycled water 

to Cerro Coso. The additional new facilities include an additional 900 gpm recycled water booster pump 

station; approximately 4 miles of additional purple distribution pipe; and appropriate site retrofits at Cerro 

Coso. A map of facilities required for Recycled Water Subproject 1a is shown on Figure 5-4. 

Recycled Water Subproject 2: Groundwater Recharge 

Under Recycled Water Subproject 2, the IWVGA will further treat the produced recycled water supplies 

at the City WWTF for groundwater recharge through subsurface applications (deep injection). A recycled 

water groundwater recharge project through surface applications (surface spreading grounds) would not 

be feasible due to the limiting geologic and hydrogeologic conditions in the vicinity of the City WWTF. The 

presence of thick lacustrine clay layers and the minimal groundwater flow between water-bearing zones 
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would prevent surface application of recycled water in the vicinity of the City WWTF from recharging the 

active production zones in the IWVGB. For effective recharge of the IWVGB, deep injection facilities will 

be required for Recycled Water Subproject 2. 

The IWVGA estimates that approximately 352 AFY of recycled water will be available for groundwater 

recharge under Recycled Water Subproject 2. Additional quantities of recycled water for groundwater 

recharge may become available should any of the existing recycled water practices, such as maintaining 

seepage flow to the Tui Chub habitat (see Section 2.7.5.3), be discontinued. 

The new facilities for Recycled Water Subproject 2 include new advanced wastewater treatment facilities; 

a new 300 gpm recycled water booster pump station; approximately 3 miles of new transmission pipeline; 

and deep injection wells. The City has developed efforts independent of this GSP to construct a new WWTF 

including tertiary treatment facilities with the capacity to treat 1.8 MGD (2,016 AFY) of wastewater. In 

accordance with the provisions for subsurface applications of recycled water as published in Title 22 

Section 60320.201 of the California Code of Regulations, the recycled water supplies produced for deep 

injection must undergo advanced treatment through reverse osmosis and advanced oxidation.  The 

IWVGA will construct the appropriate advanced treatment facilities (microfiltration, reverse osmosis, and 

advanced oxidation) solely for the recycled water produced for groundwater recharge through deep 

injection. A map of facilities required for Recycled Water Subproject 2 is shown on Figure 5-5. 

 Project Benefits and Mitigation of Overdraft 

The proposed Recycled Water Subprojects 1 and 1a will directly reduce groundwater produced above the 

current sustainable yield of the IWVGB for landscape irrigation. The proposed Recycled Water Subproject 

2 will replace some groundwater produced above the natural recharge to the IWVGB and contribute to 

allowing the IWVGB to be operated within the future sustainable yield. Project benefits are anticipated to 

include the following:  

 Reduction of loss of groundwater in storage when compared to current trends and baseline 

conditions; 
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 Reduction of unreasonable and chronic lowering of groundwater levels with many areas of the 

IWVGB anticipated to show improved and rising groundwater levels; 

 Reduction of unreasonable water quality degradation and/or Improvement of water quality 

conditions; and 

 Reduction and/or prevention of land subsidence conditions. 

Reduction of loss of groundwater in storage and of the chronic lowering of groundwater levels will reduce 

impacts to shallow wells. In addition, the proposed project will decrease the volume of imported water 

which will be required to achieve sustainability. By reducing groundwater production in the IWWGB, 

optimization of recycled water supplies will assist the IWVGA to achieve the sustainability goal by 

preserving the character of the community, preserving the quality of life for the residents in the IWVGB, 

and sustaining the mission at NAWS China Lake.  

The metric for measuring management actions benefits, relative to the measurable objectives and 

minimum thresholds established in Section 4, will be to monitor groundwater levels, groundwater quality, 

and change in groundwater in storage in the IWVGB. In addition, recycled water use will be directly 

measured by metering deliveries.  

 Justification 

The estimated current sustainable yield of 7,650 AFY does not support current groundwater production. 

As discussed in Section 5.2.1.3, it is infeasible for the community to make immediate reductions to in 

demands to the current sustainable yield without extreme lifestyle changes, alterations to the character 

of the community, loss of livelihoods, and great financial costs, among other negative impacts. 

Accordingly, the IWVGA plans to work with the City to generate new recycled water supplies for 

replacement of existing groundwater uses in landscape irrigation and for augmentation of the current 

natural recharge to the IWVGB.  Existing groundwater uses for landscape irrigation should be replaced 

with non-potable water supplies (i.e. recycled water) to the greatest extent feasible so that groundwater 

may be produced primarily for domestic purposes. 
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See Section 5.2.1.3 for additional justification.  

 Project Costs 

The City’s independent efforts to construct a new WWTF include construction of tertiary treatment 

facilities to treat up to 1.8 MGD (2,016 AFY) of wastewater. The tertiary treatment capacity developed as 

part of the City’s independent efforts is sufficient to treat 930 AFY of recycled water for Recycled Water 

Subproject 1 as well as the quantities of recycled water for Recycled Water Subprojects 1a and 2 discussed 

below. Therefore, the conceptual costs for the recycled water subprojects described below do not include 

estimates to construct new tertiary treatment facilities. 

A summary of the conceptual capital costs and annual O&M costs for the necessary infrastructure for 

Recycled Water Subproject 1 is shown in Table 5-3.  Annual O&M costs associated with the newly 

constructed facilities for Recycled Water Subproject 1 include annual maintenance and power supplies 

for the new recycled water pump station and annual maintenance of the purple pipe distribution system. 

Table 5-3. Conceptual Costs for Landscape Irrigation with Recycled Water at City/NAWS China Lake (Recycled Water 
Subproject 1). 

Item Total 

Capital Costs 1 $42,757,200 

Annual Operations & Maintenance Costs 2 $395,500 

Notes: 

1) Includes new purple pipe distribution pipelines; a 5,100 gpm recycled water pump station; connections to existing 
irrigation mains; recycled water meters; pressure-reducing valves; and backflow prevention devices. Includes costs 
for appurtenances, engineering design and management, and contingency (see Appendix 5-C). 

2) Includes pump station maintenance, pump station power supply, and distribution system maintenance. 
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A summary of the conceptual capital costs and annual O&M costs for the necessary infrastructure for 

Recycled Water Subproject 1a is shown in Table 5-4. Annual O&M costs associated with the newly 

constructed facilities for Recycled Water Subproject 1a include annual maintenance and power supplies 

for the new recycled water pump station and annual maintenance of the purple pipe distribution system. 

Table 5-4. Conceptual Costs for Landscape Irrigation with Recycled Water at Cerro Coso Community College (Recycled 
Water Subproject 1a). 

Item Total 

Capital Costs1 $10,183,200 

Annual Operations & Maintenance Costs2 $129,300 

Notes: 

1) Includes new purple pipe distribution pipelines; a 5,100 gpm recycled water pump station; connections to existing 
irrigation mains; recycled water meters; pressure-reducing valves; and backflow prevention devices. Includes costs 
for appurtenances, engineering design and management, and contingency (see Appendix 5-C). 

 

2) Includes pump station maintenance, pump station power supply, and distribution system maintenance. 

 

It should be noted that the required facilities for Recycled Water Subproject 1a are considered an 

extension of the facilities required for Recycled Water Subproject 1. The costs presented above and in 

Table 5-4 are considered incremental extensions of the costs listed in Table 5-3. 

A summary of the conceptual capital costs and annual O&M costs for the necessary infrastructure for 

Recycled Water Subproject 2 is shown in Table 5-5. Annual O&M costs associated with the newly 

constructed facilities for Recycled Water Subproject 2 include annual maintenance and power supplies 

for the new recycled water pump station, annual maintenance of the purple pipe distribution system, and 

annual maintenance of the advanced wastewater treatment facilities. 
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Table 5-5. Conceptual Costs for Deep Injection with Recycled Water for Groundwater Recharge (Recycled Water 
Subproject 2). 

Item Total 

Capital Costs1 $22,798,000 

Annual Operations & Maintenance Costs2 $480,300 

Notes: 

1) Includes new purple pipe distribution pipelines; a 300 gpm recycled water pump station; advanced treatment 
facilities (microfiltration, reverse osmosis, and advanced oxidation with UV/H2O2); and a 500 gpm deep injection well. 
Includes costs for appurtenances, engineering design and management, and contingency (see Appendix 5-C). 

2) Includes pump station maintenance, pump station power supply, distribution system maintenance, and advanced 
treatment facilities maintenance. 

 

Costs for this project may be funded through fees, grants, State and Federal appropriations, pumping 

assessments, or combinations thereof. See Section 6.3 for details of funding options.  

 Permitting and Regulatory Process 

This project will require the IWVGA to obtain approved permits. The City will need to obtain a new NPDES 

permit from the LRWQCB for the new wastewater treatment facility. The IWVGA will need to prepare a 

Report of Waste Discharge for the new advanced wastewater treatment facilities and submit an 

application to the LRWQCB for a Waste Discharge Requirements/Water Reclamation Requirements 

(WDR/WRR) permit for a new groundwater replenishment project using recycled water. In accordance 

with the regulations for Groundwater Replenishment Reuse Projects (GRRPs) through subsurface 

application (per California Code of Regulations, Title 22, Division 4, Chapter 3, Article 5.2), the IWVGA will 

also need to submit and have approved by the State Water Resources Control Board – Division of Drinking 

Water (DDW) a Title 22 Engineering Report to obtain the WDR/WRR permit. 
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The City’s existing wastewater treatment facility is located within the boundaries of the NAWS China Lake. 

An easement permit from the U.S. Navy may be required to modify the existing wastewater treatment 

facility and/or to construct the proposed recycled water pipelines for Recycled Water Subprojects 1, 1a, 

and 2. 

Construction of the recycled water distribution system and transmission pipelines may require 

encroachment or excavation permits from the City. 

Implementation of this project is subject to environmental regulations and would require the preparation 

of environmental studies.  The IWVGA will follow all regulatory requirements associated with the 

environmental processes including public noticing and review requirements. 

 Public Notice 

The public and relevant entities will be given the opportunity and time to participate in and provide 

feedback on the optimization of recycled water supplies through the project’s environmental review 

processes.  

 Implementation Process and Timetable 

Prior to implementing the optimization of recycled water supplies, the IWVGA will coordinate with and 

assist the City in its independent efforts to relocate, expand, and enhance the existing City WWTF. It is 

anticipated that the recycled water permitting and regulatory process will commence in January 2022 and 

will be completed in January 2023. Construction of the infrastructure for the Recycled Water Subprojects 

will begin in January 2023 and will be completed in January 2025. The implementation process and 

timetable for Project No. 2 will be reliant on the City’s independent schedule for upgrading, expanding, 

and potentially relocating the existing City WWTF, and on coordinating any necessary agreements with 

NAWS China Lake; therefore, the proposed implementation process and schedule may be subject to 

change. 
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 Legal Authority 

SGMA statute broadly grants the IWVGA, as a groundwater sustainability agency, the powers and 

authorities to “perform any act necessary or proper” to implement SGMA regulations and allows the 

IWVGA to adopt rules, regulations, ordinances, and resolutions necessary for SGMA implementation (CWC 

10725.2). Specifically, California Water Code Section 10726.2 grants the IWVGA authority to “transport, 

reclaim, purify, desalinate, treat, or otherwise manage and control polluted water, wastewater, or other 

waters for subsequent use in a manner that is necessary or proper to carry out the purposes of this part.” 

Accordingly, SGMA grants the IWVGA the legal authority to implement the optimization of recycled water 

supplies as a GSP management action. The legal authority granted to the IWVGA under SGMA statute 

does not preclude other governing agencies from participating in or contributing to the implementation 

of the recycled water subprojects. As such, the IWVGA will coordinate and cooperate with the appropriate 

stakeholders and governing agencies (specifically the City of Ridgecrest and potentially SVM) in 

implementing the recycled water subprojects. 

 Source and Reliability 

The IWVGA’s recycled water subprojects will rely on the availability of treated effluent generated at the 

City WWTF. Independent of this GSP, the City is currently planning to upgrade, expand, and potentially 

relocate the existing City WWTF. The City has also independently evaluated constructing new recycled 

water treatment facilities, a new recycled water storage tank, a new recycled water pump station, and a 

new purple pipe distribution system. The City is working with the Navy to finalize a new easement to 

include additional acreage adjacent to the existing facility where the City could develop a new tertiary 

WWTF. The IWVGA’s recycled water subprojects will build upon the tertiary treatment facilities that the 

City plans to construct at its new WWTF. Before implementation of the IWVGA’s recycled water 

subprojects can commence, the City must complete negotiations with the NAWS China Lake and construct 

the modified/relocated City WWTF. 
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5.3.3 Project No. 3: Basin-wide Conservation Efforts 

 Project Description 

The Water District, City, and NAWS China Lake have previously adopted conservation measures within 

their respective service areas in an effort to mitigate the conditions of overdraft in the IWVGB (see 

Sections 2.7.3 and 2.7.4). An additional project is to develop additional voluntary, rebate-based, and 

mandatory conservation efforts for domestic beneficial uses in the IWVGB, and to also promote additional 

conservation efforts for the other beneficial uses that rely on groundwater from the IWVGB.  

The IWVGA will confer with domestic and municipal groundwater producers (namely the Water District, 

City, Navy, SDWC, Inyokern CSD, and private/domestic well owners) to discuss historical and current 

conservation measures, which will be used as a guide to establish the new voluntary conservation 

measures on a basin-wide level. Specifically, the IWVGA will review the current conservation measures 

governing landscape irrigation, wash-downs, and other practices that potentially waste water that could 

be directed toward higher beneficial uses. The IWVGA may also determine the health and safety water 

use requirements for domestic water use in the IWVGB and use these requirements as another guide to 

establish the new voluntary conservation measures. The IWVGA will retain the services of a professional 

water conservation consultant to prepare a Water Conservation Strategic Plan that will incorporate the 

IWVGA’s discussions with domestic and municipal groundwater producers as well as the IWVGA’s 

evaluation of health and safety water use requirements for all communities served by the IWVGB. The 

IWVGA will implement the Water Conservation Strategic Plan in all domestic and municipal uses of 

groundwater in the IWVGB that are within the IWVGA’s jurisdiction. The Water Conservation Strategic 

Plan will also identify conservation actions that other entities will implement.  

Historically, the Water District, the City, and the Navy have implemented mandatory water use restrictions 

within their service areas/jurisdictions in an effort to reduce groundwater production in the IWVGB (see 

Section 2.7.3). The IWVGA will build upon the historical and current mandatory water use restrictions to 

potentially establish new basin-wide mandatory conservation measures that will reduce per-capita water 

demands for domestic and recreational (irrigation) uses of groundwater to the greatest extent feasible. 
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The new basin-wide mandatory conservation measures would also be enforced in the communities 

outside of the IWVGB that rely on groundwater from the IWVGB—namely the communities of Trona, 

Westend, Argus, and Pioneer Point in the Searles Valley.  

The results of the IWVGA’s Water Conservation Pilot Project (Rebate Program and Water Audit, Leak 

Detection, and Leak Repair Program) for Severely Disadvantaged Communities will be evaluated for 

potential implementation on a basin-wide level, including those severely disadvantage communities 

located in Searles Valley that are dependent on the groundwater exported from the IWVGB. Pending 

evaluation of the Rebate Program, the IWVGA may implement a basin-wide rebate program to promote 

the installation of water-conserving fixtures and appliances. Pending evaluation of the Water Audit, Leak 

Detection, and Leak Repair Program, the IWVGA may oversee a basin-wide leak detection and repair effort 

to reduce system water losses in the IWVGB. 

The IWVGA will also coordinate with SVM to investigate the potential for and feasibility of conservation 

in the industrial water uses of SVM.  The IWVGA will reach out to SVM staff to discuss the historical 

conservation measures that have been implemented in SVM’s mineral recovery process. In conjunction 

with SVM staff, the IWVGA will also explore if SVM’s mineral recovery process may be supplied with non-

potable water resources such as recycled water and/or brackish water. If so, the IWVGA will conduct a 

feasibility study on the infrastructure and cost required to convey non-potable water resources to SVM 

for use in the mineral recovery process, including all necessary retrofits to SVM’s existing mineral recovery 

facilities. If SVM’s use of recycled and/or brackish water is determined to be feasible, the IWVGA will 

construct new facilities for production and conveyance of recycled and/or brackish water to SVM, as well 

as all necessary retrofits to SVM’s existing potable water facilities. 

The IWVGA will also coordinate with agricultural pumpers to investigate the potential for and feasibility 

of additional conservation in irrigation practices.  
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 Project Benefits and Mitigation of Overdraft 

The proposed management action will directly result in less groundwater production and will help 

alleviate and mitigate overdraft conditions, although even extreme conservation will likely not entirely 

mitigate the overdraft conditions in the IWVGB. Management action benefits are anticipated to include 

the following:  

 Reduction of loss of groundwater storage when compared to current trends and baseline 

conditions; 

 Reduction of unreasonable and chronic lowering of groundwater levels with many areas of the 

IWVGB anticipated to show improved and rising groundwater levels; 

 Reduction of unreasonable water quality degradation and/or improvement of water quality 

conditions; and 

 Reduction and/or prevention of land subsidence conditions. 

These benefits will cumulatively reduce impacts to shallow wells. In addition, the proposed management 

action will decrease the volume of imported water which will be required to achieve sustainability. By 

reducing groundwater production in the IWWGB, the IWVGA will preserve the character of the 

community, quality of life for the residents of the Basin and sustain the mission at NAWS China Lake. 

The metric for measuring management actions benefits, relative to the measurable objectives and 

minimum thresholds established in Section 4, will be to monitor groundwater levels, groundwater quality, 

and change in groundwater in storage in the IWVGB. In addition, water savings will be estimated for all 

water conservation efforts that are implemented.  

 Justification 

Due to the current state of overdraft and the current unavailability of supplemental water supplies, 

further developing and expanding current conservation efforts are a necessity to reach sustainability. The 

estimated current sustainable yield of 7,650 AFY does not support current groundwater production and 
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current demands. As discussed in Section 5.2.1.3, it is infeasible for the community to make immediate 

reductions in demands to the current sustainable yield without extreme lifestyle changes, alterations to 

the character of the community, loss of livelihoods, and great financial costs, among other negative 

impacts. In addition, the high cost to acquire and convey supplemental water supplies will impact the 

financial status of the IWVGB’s residents and local entities. Accordingly, the IWVGA must work with 

groundwater users in the IWVGB to implement basin-wide conservation measures that will minimize 

groundwater production and therefore minimize the quantity (and cost) of supplemental water required 

to reach future Basin sustainability.  

 Project Costs 

At this time, there are no capital costs anticipated with implementing basin-wide conservation efforts. 

The IWVGA will dedicate approximately $20,000 annually to find opportunities for additional conservation 

and implement the new basin-wide conservation measures. The associated costs will consist of evaluating 

current conservation measures, determining opportunities for additional conservation, conducting public 

outreach, meeting with groundwater producers, and drafting and adopting conservation ordinances. 

The costs for implementing basin-wide conservation efforts may increase should the IWVGA determine 

that the Water Conservation Pilot Project for Severely Disadvantaged Communities be implemented at a 

basin-wide level. The costs associated with a basin-wide Rebate Program would consist of advertising, 

marketing, customer service, processing rebate applications, purchasing water-conserving fixtures and 

appliances, vendor coordination, and issuing rebates. The costs associated with a basin-wide Water Audit, 

Leak Detection, and Repair Program would consist of conducting water audits, conducting leak detection 

surveys, reporting distribution system and storage leak occurrences, and repairing identified leaks. 

The costs for implementing basin-wide conservation efforts may also increase should the IWVGA pursue 

conservation efforts in SVM’s mineral recovery process. The associated costs would consist of 

coordination, meetings, and site tours with SVM staff; review of SVM’s historical conservation measures; 

and analysis of opportunities for additional conservation in the mineral recovery process. Should the 

IWVGA and SVM conclude that SVM’s mineral recovery process may use non-potable water supplies 
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(recycled and/or brackish water), other associated costs would consist of preparing a feasibility study and 

engineering report, permitting, construction of recycled/brackish water production facilities, construction 

of recycled/brackish water conveyance facilities, and installation of all necessary retrofits to SVM’s 

existing mineral recovery facilities. 

Costs may be funded through fees, grants, State and Federal appropriations, pumping assessments, or 

combinations thereof. See Section 6.3 for details of funding options.  

 Permitting and Regulatory Process 

This management action currently does not require the IWVGA to obtain approved permits. However, 

should the IWVGA determine that it is feasible for SVM to use recycled and/or brackish water in the 

mineral recovery process, construction of infrastructure to convey recycled and/or brackish water to SVM 

may be subject to the environmental regulatory processes. 

 Public Notice 

The public and relevant entities will be given notice of the IWVGA’s adoption of ordinances that would 

enforce any additional conservation measures. As part of marketing the new voluntary conservation 

measures, the public will be provided with materials documenting the opportunities for voluntary 

conservation as well as the associated rebates issued by the IWVGA. 

Should the IWVGA implement a Rebate Program on a basin-wide level, including those located in Searles 

Valley, the public will be provided with materials documenting the methods by which domestic and 

municipal groundwater producers may apply for rebates for water-conserving fixtures and appliances. 

Should the IWVGA implement a Water Audit, Leak Detection, and Leak Repair Program, members of the 

public that own or operate a groundwater production and distribution system will be provided with 

opportunities for a consultant to conduct system water audits with leak detection surveys and repairs to 

minimize system water losses. 
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Should the IWVGA determine that it is feasible for SVM to use recycled and/or brackish water in the 

mineral recovery process, the public will be provided with the opportunity to participate in the required 

environmental regulatory processes. 

 Implementation Process and Timetable 

Prior to implementing basin-wide conservation measures, the IWVGA will determine acceptable 

conservation measures based on an analysis of historical and current conservation measures enforced by 

the Water District, the City, and the Navy, as well as health and safety requirements for water use in the 

IWVGB. The IWVGA will confer with domestic and municipal groundwater producers to discuss 

opportunities for additional water conservation. The IWVGA will also retain its professional water 

conservation consultant to develop a Water Conservation Strategic Plan. It is anticipated that the Water 

Conservation Strategic Plan will be completed by no later than January 2023 and will be implemented 

over the GSP planning and implementation horizon.  

The IWVGA’s Water Conservation Pilot Program for Severely Disadvantaged Communities is expected to 

be completed by December 2020. The results of the Pilot Program will be evaluated by IWVGA staff for 

potential basin-wide implementation, which is tentatively planned for no later than January 2023.  

IWVGA will coordinate with SVM staff starting as soon as practical regarding possible additional 

opportunities for conservation in SVM’s mineral recovery process. A feasibility study and engineering 

report describing the potential for SVM to use recycled and/or brackish water will be completed as soon 

as practical. If SVM use of recycled and/or brackish water is technologically and financially feasible, 

construction of new production facilities and conveyance infrastructure, will commence no later than 

January 2025.  

 Legal Authority 

SGMA statute broadly grants the IWVGA, as a groundwater sustainability agency, the powers and 

authorities to “perform any act necessary or proper” to implement SGMA regulations and allows the 
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IWVGA to adopt rules, regulations, ordinances, and resolutions necessary for SGMA implementation 

(California Water Code 10725.2). Specifically, California Water Code Section 10726.4 grants the IWVGA 

authority to “control groundwater extractions by regulating, limiting, or suspending extractions from 

individual groundwater wells”. California Water Code Section 10725.4 authorizes the IWVGA to “propose 

and update fees” and to “monitoring compliance and enforcement” of the GSP. Accordingly, SGMA grants 

the IWVGA the legal authority to implement basin-wide conservation measures as a GSP management 

action. The legal authority granted to the IWVGA under SGMA statute does not preclude other governing 

agencies from participating in or contributing to the implementation of basin-wide conservation 

measures. As such, the IWVGA will coordinate and cooperate with the appropriate stakeholders and 

governing agencies (including but not limited to SVM, the IWVWD, and the SDACs identified in the 

IWVGA’s Water Conservation Pilot Project) in implementing basin-wide conservation measures.  

5.3.4 Project No. 4: Shallow Well Mitigation Program 

 Project Description 

As discussed in Section 3.3.4.4, the IWVGB has been in overdraft for many decades resulting in a significant 

lowering of the regional and local groundwater elevations, and a significant reduction in the amount of 

useable groundwater in storage.  In addition, the IWVGB has areas with poor water quality (specifically 

high total dissolved solids) which has migrated to areas that previously had higher quality groundwater, 

resulting in water quality impacts to some wells.  Most of the impacted wells are “shallow” wells, 

constructed to serve rural households, rural domestic/mutual water companies, small agricultural, and 

livestock water supply needs. Shallow well impacts are anticipated to continue past the year 2020 until 

the Basin is brought into balance by year 2040 due to both the chronic lowering of groundwater levels 

and degraded water quality, and therefore a Shallow Well Mitigation Program is necessary to reach 

IWVGB sustainability. 

The IWVGA will prepare a mitigation plan (Shallow Well Mitigation Plan) to address the approximately 

872 shallow wells in the IWVGB. The Shallow Well Mitigation Plan will include the development of criteria 

to characterize the level of impacts and the development of an evaluation process to access the viability 

of the wells. Existing shallow wells that experience impacts related to chronic lowering of groundwater 
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levels and/or degraded water quality occurring after February 1, 2020 are eligible for mitigation, pending 

the evaluation of the impacts. The evaluation process will include, but not be limited to, analysis of:  

1) loss of efficiency/performance reduction 

2) the appropriateness of the original well design and construction 

3) water level and water quality impacts, and 

4) the percentage (if any) of well owner’s mitigation responsibility.   

The Shallow Well Mitigation Plan will also outline the process by which individual well owners can apply 

and submit wells for evaluation and consideration for mitigation by the IWVGA, including the evaluation 

and review process the IWVGA’s Water Resources Manager will follow to process the applications and 

make recommendations to the IWVGA Board.  

After the adoption of the Shallow Well Mitigation Plan, in appropriate intervals throughout the planning 

horizon, shallow wells will be evaluated based on the adopted criteria and organized into specific 

areas/zones for development of effective mitigation options. Some wells may be proposed to be 

abandoned (not mitigated) based on evaluation of impacts. Specific improvements will be identified for 

impacted shallow well which may include deepening the well, replacing the well, connecting to existing 

water systems, or other mitigation measures. The wells recommended for mitigation will be placed on an 

Impacted Shallow Well Priority List and will be scheduled for mitigation.  

 Project Benefits and Mitigation of Overdraft 

The proposed Shallow Well Mitigation Project will directly mitigate impacts due to the following:  

 Reduction of groundwater in storage; 

 Chronic lowering of groundwater levels; and 

 Water quality degradation.  

The Shallow Well Mitigation program will provide a direct benefit to beneficial users in the IWVGB who 

have unreasonably experienced water supply and financial hardships due to overdraft conditions in the 

IWVGB. Many of the beneficial users that will benefit from the implementation of this project are 
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members of disadvantaged communities. The implementation of the other proposed projects and 

management actions will also improve groundwater conditions and are anticipated reduce the number of 

shallow wells that will be impacted in the future, as compared to the anticipated number of impacted 

shallow wells under baseline conditions (see Appendix 3-E).  

The metric for measuring project benefits will be the number of shallow wells that are impacted and 

mitigated under this program.  

 Justification 

 The IWVGB is in overdraft and is currently experiencing undesirable results and will continue to 

experience undesirable results until sustainability is reached. Accordingly, it is necessary to implement 

the Shallow Well Mitigation Program to mitigate undesirable results caused by chronic lowering of 

groundwater levels and degraded water quality that are directly impacting individual well owners and 

directly impacting their ability to meeting potable water demands, including demands for basic health and 

safety.  

 Project Costs 

 The estimated cost to develop the Shallow Well Mitigation Plan is $70,000. The estimated annual cost to 

administer the program is $20,000. The model results for the proposed projects and management actions 

indicate that potentially 22 shallow wells could be impacted. The estimated cost to mitigate these impacts 

is $1.65 million.  

 Permitting and Regulatory Process 

 The shallow well mitigation effort will require action by the IWVGA to fund the study, retain a consultant 

and take action on the recommendations included in the study. Furthermore, implementation of shallow 

well mitigation measures is anticipated to require a series of permits and approvals, including but not 

limited to, access agreements, construction permits, and indemnification agreements. The IWVGA will 

conduct an environmental review to identify potential impacts for some mitigation projects. The IWVGA 
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will follow all regulatory requirements associated with the environmental process including public 

noticing and review requirements. 

 Public Notice 

 The public and relevant entities will be given the opportunity and time to comment on the Shallow Well 

Mitigation Plan prior to adoption by the IWVGA Board. The IWVGA will be required to provide the public 

with opportunity to comment on the environmental studies, if any. Subsequently, the IWVGA will provide 

sufficient public notice of a public hearing for approval of mitigation measures.  

 Implementation Process and Timetable 

The Shallow Well Mitigation Plan will be developed to describe the process and criteria used to evaluated 

impacted shallow wells and the process by which well owners can submit their wells for consideration for 

mitigation by the IWVGA. It is anticipated the Shallow Well Mitigation Plan will be developed by December 

2020, with implementation of mitigation measures continuing throughout the planning horizon. The 

IWVGA will coordinate the necessary regulatory review and hold public meetings/public hearing prior to 

taking final action on the Shallow Well Mitigation Plan. In appropriate intervals throughout the planning 

horizon, shallow wells will be evaluated in accordance with the Shallow Well Mitigation Plan and the 

Impacted Shallow Well Priority List will be available for public review prior to implementing mitigation.  

 Legal Authority 

 The SGMA statute broadly grants the IWVGA, as a groundwater sustainability agency, the powers and 

authorities to “perform any act necessary or proper” to implement SGMA regulations and allows the 

IWVGA to adopt rules, regulations, ordinances, and resolutions necessary for SGMA implementation (CWC 

10725.2). Accordingly, SGMA grants the IWVGA the legal authority to implement the Shallow Well 

Mitigation Program.  
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5.3.5 Project No. 5: Dust Control Mitigation Program 

 Project Description 

Section 5.2.1 identifies the first planned management action as implementation of the Annual Pumping 

Allocation Plan, Transient Pool and Fallowing Program. Implementation of this management action could 

potentially result in an increase in windblown dust and sand, due to the climate of the IWV, which must 

be mitigated concomitant with decreased agricultural water use. 

The IWVGA will prepare a study (Dust Control Mitigation Plan) to investigate best management practices 

to address windblown dust and sand that can be used on fallowed agricultural land (see Management 

Action No. 1) and to identify the location and magnitude of the potential need for dust control. In 1991, 

the “Dustbusters Research Group” was formed to develop “…best management practices for mitigating 

wind erosion, reducing blowing dust and improving air quality” in the Antelope Valley, which has 

comparable issues as the IWV regarding windblown dust. (Agricultural Guide to Controlling Windblown 

Sand and Dust, October 2010). Mitigation measures applicable to farmland that do not require addition 

water use include, but are not limited to, the following:  

 Wind breaks/wind barriers: According to the Agricultural Guide to Controlling Windblown Sand 

and Dust, wind typically does not lift sand much more than three feet into the air. Consequently, 

the wind breaks/wind barriers create a “trap” which interrupts to transport of blowing sand and 

causes the sand to deposit at the site of the wind break. Wind breaks may include, but are not 

limited to, solid or porous fences, straw bales, tilling soils to create surface roughness, and 

berms. 

 Mulch: According to the Agricultural Guide to Controlling Windblown Sand and Dust, surface 

coverings to address blowing dust may include, but are not limited to, mulch (wood 

chips, gravel, and /or plastic products) and chemical dust suppressants.  

In addition, the requirements for restoration of natural habitat on fallowed land will be investigated.  This 

could include grading, soil decompaction, and seeding with native plants. It could also include irrigation, 

maintenance, and monitoring until the native habitat is suitably established. 
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Based on the results of the Dust Control Mitigation Plan and which current IWVGB farms voluntarily fallow 

agricultural land as part of Management Action No. 1, critical areas will be identified and prioritized for 

mitigation. The IWVGA initially will monitor dust issues as agricultural practices continue and are gradually 

phased out, to create a baseline by which to compare and evaluate future mitigation needs. IWVGA will 

continue to monitor the occurrence of windblown dust and sand and implement proactive mitigation 

measures as identified in the Dust Control Mitigation Plan. 

 Project Benefits and Mitigation of Overdraft 

The proposed Dust Control Mitigation Program will directly mitigate secondary impacts caused by 

implementing necessary management actions to address impacts caused by the following sustainability 

indicators:  

 Reduction of groundwater in storage; and 

 Chronic lowering of groundwater levels; 

The Dust Control Mitigation Program will provide a direct benefit to beneficial users in the IWVGB that 

may experience undesirable secondary impacts related to the reduction in vegetation and the reduction 

of use of applied water on agricultural lands. Implementation of mitigation efforts which do not involve 

use of water will result in an effective replacement of vegetation, and contribute to long-term decreased 

groundwater use. 

The metric for measuring project benefits will be the number of acres of fallowed agricultural lands that 

have dust control mitigation measures implemented.  

 Justification 

 The IWVGB is in overdraft and is currently experiencing undesirable results and will continue to 

experience undesirable results until sustainability is reached. Accordingly, it is necessary to implement 

Management Action 1 (Annual Pumping Allocation Plan, Transient Pool and Fallowing Program) which 

may cause secondary impacts related to dust that must also be mitigated to achieve sustainability and 

prevent undesirable results in the IWVGB. If the Dust Control Mitigation Program is not implemented, 
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IWV residents may experience impacts to finances, health, and quality of life as a result of unmitigated 

windblown dust and sand. The unmitigated windblown dust and sand can also affect mission capabilities 

at NAWS China Lake. 

 Project Costs 

 The estimated cost to develop the Dust Control Mitigation Plan is $70,000. The estimated annual cost to 

administer the program is $20,000. The estimated costs to mitigate these impacts may be up to $19 

million, with approximately $100,000 of annual costs.  

 Permitting and Regulatory Process 

The study of the dust control mitigation effort will likely require action by the IWVGA to fund the study, 

retain a consultant and take action on the recommendations included in the study. However, 

implementation of dust control measure will likely include a series of permits and approvals, including but 

not limited to, access agreements, construction permits, and indemnification agreements. The IWVGA will 

be required to comply with environmental regulatory requirements to identify potential impacts and to 

describe mitigation measures. The IWVGA will follow all regulatory requirements associated with the 

environmental process including public noticing and review requirements.  

 Public Notice 

The public and relevant entities will be given the opportunity and time to comment on the Dust Control 

Mitigation Plan prior to adoption by the IWVGA Board. The IWVGA will be required to provide the public 

with opportunity to comment on the environmental studies, if any. Subsequently, the IWVGA will provide 

sufficient public notice of a public hearing for approval of mitigation measures. 

 Implementation Process and Timetable 

The Dust Control Mitigation Plan will be developed to investigate the magnitude and need for mitigation 

and best management practices to address windblown dust and sand that can be used on fallowed 

agricultural land. It is anticipated the Dust Control Mitigation Plan will be developed by June 2021, with 

implementation of mitigation measures continuing throughout the planning horizon as necessary based 
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on the voluntary schedule of the fallowing of agricultural lands. The IWVGA will coordinate the necessary 

regulatory review and hold public meetings/public hearing prior to taking final action on the Dust Control 

Mitigation Plan. In appropriate intervals throughout the planning horizon, agricultural lands that may 

require dust mitigation measures will be evaluated with the recommended mitigation measures made 

available for public review prior to implementing mitigation. The IWVGA will implement certain proactive 

mitigation measures in areas of greatest risk and gradually ramp up dust control mitigation, as 

circumstances demonstrate. 

 Legal Authority 

 The SGMA statute broadly grants the IWVGA, as a groundwater sustainability agency, the powers and 

authorities to “perform any act necessary or proper” to implement SGMA regulations and allows the 

IWVGA to adopt rules, regulations, ordinances, and resolutions necessary for SGMA implementation (CWC 

10725.2). Accordingly, SGMA grants the IWVGA the legal authority to implement the Dust Control 

Mitigation Program. 

5.3.6 Project No. 6: Pumping Optimization Project 

 Project Description 

Evaluation of the modeling results for the proposed groundwater management and project scenarios 

showed that some current groundwater pumping may need to be redistributed in the Basin to reduce 

concentrated pumping centers that would lead to continuing localized declining groundwater levels and 

corresponding continuing impacts to shallow domestic wells. 

It is anticipated that the implementation of Management Action No. 1, the Annual Pumping Allocation 

Plan, Transient Pool and Fallowing Program, will greatly reduce groundwater pumping for agricultural uses 

in the northwestern portion of the IWGWB over time. The modeling results indicate groundwater levels 

in this area will not only stabilize but will increase as a result of the proposed management actions and 

projects. 
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It is also anticipated that groundwater pumping by the Water District west and southwest of the City will 

continue and that, along with pumping by SVM and others, the groundwater levels in these areas may not 

completely stabilize by 2040 without source redistribution. 

The pumping optimization program is proposed to relocate some of the Water District, and potentially 

some of SVM’s groundwater pumping, to the northwest portion of the Basin. The pumping optimization 

program is anticipated to include the construction of two new wells in the northwest portion of the Basin 

along Brown Road and approximately nine miles of pipeline to connect the wells to the Water District’s 

water system. 

 Project Benefits and Mitigation of Overdraft 

The proposed Pumping Optimization Project will directly mitigate impacts due to the following:  

 Chronic lowering of groundwater levels; and 

 Water quality degradation.  

The Pumping Optimization Project will stabilize groundwater levels west and southwest of the City and 

reduce the number of shallow wells that will be impacted in the future, as compared to the anticipated 

number of impacted shallow wells under baseline conditions (see Appendix 3-E), due to both lower 

groundwater levels and from potential water quality impacts.  

The metric for measuring project benefits, relative to the measurable objectives and minimum threshold 

established in Section 4, for this project will be will be to monitor groundwater levels and water quality.  

 Justification 

 The IWVGB is in overdraft and is currently experiencing undesirable results and will continue to 

experience undesirable results until sustainability is reached. Accordingly, it is necessary to implement 

the Pumping Optimization Project to mitigate undesirable results that would directly impact the ability of 

shallow well owners to meeting potable water demands, including demands for basic health and safety.  
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 Project Costs 

 Infrastructure costs are for the design and construction of a new well and new distribution system. The 

estimated cost to develop and construct the facilities for the Pumping Optimization Project is $23 million. 

Approximately $150,000 for annual maintenance would be required.  

 Permitting and Regulatory Process 

Implementation of the Pumping Optimization Project will require encroachment or excavation permits 

for construction of the pipeline, well permits from Kern County, and agreements for use of the facilities 

or to take water from the facilities with the Water District and perhaps Searles Valley Minerals Inc.  An 

environmental review will be conducted to identify potential impacts from construction of the facilities. 

The IWVGA, and potentially other implementing entities, will follow all regulatory requirements 

associated with the environmental review process including public noticing and review requirements. 

There may be agreements that restrict options for pumping locations that will need to be addressed post 

GSP adoption.  

 Public Notice 

 The public and relevant entities will be given the opportunity and time to comment on the Pumping 

Optimization Plan prior to adoption by the IWVGA Board. The IWVGA will be required to provide the public 

with opportunity to comment on the environmental studies, if any. Subsequently, the IWVGA will provide 

sufficient public notice of a public hearing for approval of mitigation measures.  

 Implementation Process and Timetable 

The Pumping Optimization Project will require significant funding from outside the IWV to be feasible. If 

adequate funding is obtained it is anticipated the Pumping Optimization Project will be complete by 

December 2025.  
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 Legal Authority 

 The SGMA statute broadly grants the IWVGA, as a groundwater sustainability agency, the powers and 

authorities to “perform any act necessary or proper” to implement SGMA regulations and allows the 

IWVGA to adopt rules, regulations, ordinances, and resolutions necessary for SGMA implementation (CWC 

10725.2). Accordingly, SGMA grants the IWVGA the legal authority to coordinate the planning and 

implementation of the Pumping Optimization Project. The legal authority granted to the IWVGA under 

SGMA statute does not preclude other governing agencies from participating in or contributing to the 

implementation of the pumping optimization project. As such, the IWVGA will coordinate and cooperate 

with the appropriate stakeholders and governing agencies (specifically the IWVWD and SVM) in 

implementing the pumping optimization project. 

5.4 CONCEPTUAL PROJECTS STILL UNDER CONSIDERATION 

5.4.1 Brackish Groundwater Project 

To further enhance the sustainable and adaptive management strategies for Indian Wells Valley (IWV), 

the Brackish Water Resources Partnership was formed, consisting of IWVWD, the Coso Operating 

Company, Mojave Pistachios, Searles Valley Minerals Inc, and Meadowbrook Dairy, to evaluate the 

feasibility of extracting and treating brackish groundwater from the IWVGB to produce fresh water for 

potential multiple beneficial uses including, among other things: 

 Providing a source of water as a bridge or buffer to assist in achieving SGMA sustainability; 
 Diversifying local water supplies; 
 Improving reliability as part of a portfolio of multiple sources of water; and 
 Providing a local, beneficial industrial use for the waste brine. 

There are areas in the IWVGB that have TDS concentrations greater than 1,000 mg/L, particularly in the 

intermediate and deep aquifer layers and primarily underlying NAWS China Lake. These groundwater 

areas are considered to be brackish, and are the subject of the Brackish Groundwater Feasibility Study.  
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The Brackish Groundwater Feasibility Study will examine the feasibility of extracting brackish 

groundwater, options for treating the brackish groundwater, and options for delivery of all water quality 

types to the various connection points. On the basis of examining several criteria, the “ideal” brackish 

groundwater extraction well has several characteristics: 

 Completed in a sand layer that will yield a desirable volume of water over the long term; 
 Completed where the long-term TDS concentrations of the brackish groundwater are greater 

than 1,000 milligrams per liter (mg/L) (up to 4,000 mg/L); 
 Located away from existing freshwater production wells; 
 Located in an area where the potential for impacts to freshwater resources are minimized 

(lateral transport, vertical transport); and 
 Located in an area where impacts from subsidence are minimized. 

NAWS China Lake has engaged the Brackish Water Resources Partnership members and expressed 

concerns that brackish water extraction wells and infrastructure developed within the NAWS China Lake 

ranges posed a risk to the Navy mission. Accordingly, an additional constraint is that all brackish 

groundwater extraction wells and infrastructure has to occur outside the boundaries of NAWS China Lake. 

After examining several areas within the Basin that have proved to be unsuitable for project 

implementation, the Brackish Groundwater FS has now narrowed its focus to the northwest part of the 

IWVGB just south of Pearsonville and north of Brown Road, outside the boundaries of NAWS China Lake. 

The Brackish Groundwater Feasibility Study is evaluating if brackish groundwater could be extracted from 

the deep aquifer zone in this geographical area. After the Brackish Groundwater Feasibility Study is 

complete, and if brackish groundwater extraction, treatment, and conveyance is found to be feasible and 

consistent with the GSP, the next steps in the project process would include: 

 Conduct a pilot test of brackish groundwater extraction and treatment in the area of interest; 
 Design a full-scale brackish groundwater extraction system with associated treatment plant and 

conveyance works; and 
 Construct and commission the full-scale brackish groundwater extraction, treatment, and 

conveyance system. 
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5.4.2 Direct Potable Reuse Project 

California Water Code section 13561(b) defines direct potable reuse (DPR) as “the planned introduction 

of recycled water either directly into a public water system or into a raw water supply immediately 

upstream of a water treatment plant.” Possible methods of DPR include: 

 Raw water augmentation 
o The planned placement of recycled water into a system of pipelines or aqueducts that 

deliver raw water to a drinking water treatment plant that provides water to a public 
water system. 

 Reservoir water augmentation 
o The planned placement of recycled water into a raw surface water reservoir used as a 

source of domestic drinking water supply for a public water system, or into a 
constructed system conveying water to such a reservoir. 

 Treated drinking water augmentation 
o The planned placement of recycled water into the water distribution system of a public 

water system. 

The SWRCB currently has no regulatory criteria for DPR projects in California, though uniform water 

recycling criteria for DPR through raw water augmentation are required to be adopted by the SWRCB by 

December 31, 2023, in accordance with California Water Code Section 13561.2. At this time, uniform 

water recycling criteria for DPR through reservoir water augmentation or treated drinking water 

augmentation are not anticipated to be adopted. 

Because no raw water treatment facilities currently exist in the Indian Wells Valley, a reservoir water 

augmentation project or treated drinking water augmentation project would currently be the only feasible 

alternatives for DPR of recycled water in the IWVGB. The IWVGA will evaluate the compatibility of the 

planned recycled water subprojects (see Section 5.3.2) with a future DPR project as the regulations for 

DPR projects are developed and adopted. Significant coordination with the SWRCB, DDW, the Lahontan 

RWQCB, and potentially the USEPA would be required to implement such a project, including conceptual-

level planning, treatment evaluations, permit issuance, pilot testing, regulation development, establishing 

monitoring requirements, etc. Should the IWVGA pursue imported water opportunities that would 

require construction of new surface water treatment and storage facilities, a raw water or reservoir water 
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augmentation project may be a feasible alternative for a DPR project. Otherwise, the IWVGA will continue 

researching the feasibility of a potential DPR project through reservoir water augmentation or treated 

drinking water augmentation over the GSP planning and implementation horizon. 

5.4.3 Additional Projects 

The IWVGA is taking an adaptive management approach to IWVGB management over the planning 

horizon. Consequently, potential projects and management actions will continuously be considered and 

evaluated over the planning horizon to ensure that the most beneficial and economically feasible projects 

and management actions are implemented to reach sustainability in the IWVGB. Proposed projects and 

management actions may be modified, as necessary, if the intended project benefits are not realized in 

the intended timeframe.  
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SECTION 6:  IMPLEMENTATION PLAN 

6.1 IMPLEMENTATION PLAN SUMMARY 

Due to prolonged overdraft conditions in the IWVGB, the community is currently experiencing the 

undesirable impacts of prolonged overdraft and will continue to experience increasing environmental, 

social, and economic impacts if sustainability is not achieved. The IWVGB is currently experiencing 

unreasonable reduction of groundwater in storage, chronic lowering of groundwater levels which result 

in shallow well performance being impacted or being impacted by poorer water quality, degradation of 

water quality, and localized land subsidence impacting structures/facilities at NAWS China Lake.  

Increasing water reliability and preserving groundwater resources are critical tasks of the IWVGA. The 

sustainability goal is to manage and preserve the IWVGB groundwater resource as a sustainable water 

supply. To the greatest extent possible, the goal is to preserve the character of the community, preserve 

the quality of life of the IWV residents, and sustain the mission at NAWS China Lake. The absence of 

undesirable results, defined as significant and unreasonable effects of groundwater conditions, 

throughout the planning horizon will indicate that the sustainability goal has been achieved. The 

sustainability goal will be accomplished by achieving the following objectives: 

 Operate the IWVGB groundwater resource within the sustainable yield. 

 Implement projects and management actions to reduce IWVGB groundwater demands, increase 

reuse of current supplies, obtain supplemental water supplies, and mitigate undesirable results.  

 Monitor the IWVGB actively and thoroughly and adaptively manage the projects and 

management actions to ensure the GSP is effective and undesirable results are avoided.  

 

A suite of project and management actions have been evaluated and selected to address current and 

projected undesirable results with the goal of bringing the IWVGB into sustainable balance (see Section 

5). There are currently no reliable sources of supplemental water available to help achieve sustainability.  
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Therefore, the initial priority is on demand reductions, at least until a reliable supplemental water supply 

is secured.  These projects and management actions are the following:  

 Pumping Limitations Program 

 Dust Control Mitigation Program 

 Conservation Program including programs that assist Severely Disadvantaged Communities in the 

IWVGB 

 Shallow Well Mitigation Program for shallow well failures due to water quality degradation and 

lowering of groundwater levels 

 Recycled Water Project 

 Imported Water Project 

 Pumping Optimization Program 

In addition to the proposed projects and management actions, GSP implementation requires continual 

monitoring of the proposed monitoring networks to evaluate IWVGB conditions in relation to the 

sustainable management criteria, as well as annual and periodic GSP updates to DWR, pursuant to SGMA 

regulations. Data gaps will continue to be analyzed and monitoring and data management programs will 

be implemented as necessary. Progress on the Imported Water Project will be monitored, and 

management actions and projects will be revised if the schedule, amount, cost or feasibility of importing 

water dictates.  The IWVGA is taking an adaptive management approach to reach sustainability; therefore, 

additional projects and management actions not discussed in this GSP will be evaluated and implemented 

over the planning horizon, as necessary, and the proposed planned projects and management actions 

may be modified, as necessary.  

The public will be invited to participate in the implementation of the proposed GSP projects and 

management actions, monitoring, and data gap projects over the GSP planning-horizon. As plans related 

to implementation of specific projects are developed, the public will be provided opportunity to review 

and provide comments to the IWVGA Board. 
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6.2 SCHEDULE FOR IMPLEMENTATION 

The IWVGA will start implementation of the GSP after adoption of the GSP by the IWVGA Board. Given 

the available data and the current conditions of the IWVGB, all of the proposed planned projects and 

management actions are required to be implemented by 2040 in order to reach sustainability. The 

anticipated implementation timelines and schedules for the projects and management actions are 

discussed in Section 5. The anticipated implementation timeline for the projects and management actions 

range from 2020 to 2035. With this broad range of implementation timelines, there are likewise broad 

estimates of the project and management action task schedules.  

Some of the proposed projects and management actions are dependent on activities and schedule beyond 

the control of the IWVGA. The schedule for the proposed Recycled Water Project is dependent on the 

completion of the upgraded Ridgecrest’s wastewater treatment facility. The schedule for the proposed 

Imported Water Project is dependent on securing an imported water supply source, completing 

agreements for the transportation and exchange of water, and obtaining sufficient funding to construct 

the needed infrastructure. Accordingly, there is uncertainty of project implementation schedules at this 

stage of planning.  

The GSP Implementation Schedule is provided in Figure 6-1. This implementation schedule will be revised 

as necessary to reflect any changes based on updated information and to provide more specificity as the 

projects are further developed. 

6.3 GSP IMPLEMENTATION COSTS AND FUNDING 

6.3.1 Implementation Costs 

The GSP Implementation costs can be categorized in the following manner:  

 Administrative Costs 

o GSP Reporting 
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o Funding Administration 

 Fee Administration 

 Grant/Loan administration 

o Stakeholder Involvement/Outreach 

 Program/Project Development and Implementation for Projects and Management Actions 

 GSP Monitoring 

 GSP Data Gap Analyses and Updates 

 Data Management System maintenance 

Administrative costs for an agency the size of the IWVGA are typically $1 million to $2 million annually. It 

is anticipated the administrative costs for the IWVGA will be on the lower end of the typical range of costs. 

The IWVGA may also incur additional costs that include, but are not limited to, additional administrative 

expenses, salaries and benefits, legal services, etc. These costs, when eligible, will also be funded through 

the funding sources discussed in 6.3.2. 

The estimated preliminary costs for each project and management action and IWVGA implementation is 

provided in Table 6-1. These estimates will be refined and revised during GSP implementation as more 

information becomes available. 

Table 6-1. Estimated GSP Implementation Costs. 

Task 
Development/ 

Engineering Costs 

Implementation/

Capital Costs 

Total Annual 

Costs 

Projects and Management Actions    

Management Action No. 1: 

Implement Annual Pumping 

Allocation Plan, Transient Pool and 

Fallowing Program 

$340,000 $9,000,000 $40,000 

Project No. 1: Develop Imported 

Water Supply 
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Task 
Development/ 

Engineering Costs 

Implementation/

Capital Costs 

Total Annual 

Costs 

Option 1:  $28,875,000 $197,490,000 $8,140,000 

Option 2:  $8,613,000 $94,823,000 $4,440,000 

Project No. 2: Optimize Use of 

Recycled Water 
   

Option 1:  $7,005,700 $35,751,500 $395,500 

Option 1a:  $1,737,300 $8,445,900 $129,300 

Option 2: $4,936,200 $17,861,800 $480,300 

Project No. 3: Basin-wide 

Conservation Efforts 
-- Unknown $20,000 

Project No. 4: Shallow Well 

Mitigation Program 
$70,000 $1,650,000 $20,000 

Project No. 5: Dust Control 

Mitigation Program 
$70,000 $19,000,000 $100,000 

Project No. 6: Pumping 

Optimization Project 
$3,230,000 $20,170,000 $150,000 

GSP Monitoring -- -- $60,000 

Data Gap Projects 1 -- $270,000 -- 

Annual GSP Reporting -- -- $30,000 

GSP 5-Year Updates 2 $360,000 -- -- 

Data Management System -- -- $20,000 

ESTIMATED TOTALS 3 
$26,362,200 - 

$46,624,200 

$206,972,200 - 

$309,634,200 

$5,884,800 - 

$9,584,800 

 1 Costs for data gap projects are currently funded under Prop 1 grant funding. Additional data gaps will be evaluated 
periodically to determine if additional projects are required. Estimated costs will be updated as necessary.   

2 Assumes four 5-year updates through 2040.  

3 Estimate total costs show a range of potential estimated costs. The low end of the range assumes Project No. 1 
Option 1 will be implemented and the high end of the range assumes Project No. 1 Option 2 will be implemented.   
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6.3.2 Potential Funding Sources 

Development of this GSP was funded through the following sources:  

 Proposition 1 Sustainable Groundwater Planning Grant 

 Pump Fee applicable to all non de minimis pumpers in the IWVGB (with the exception of U.S. Navy 

pumping to support NAWS China Lake) 

 Local Contributions by IWVGA Member Agencies and other local entities 

 In-kind Services by IWVGA Member Agencies and other local agencies and entities 

GSP implementation costs will require a broad variety of funding sources, from Federal, State, and local 

sources. Supplemental water supplies, as required for the IWVGB to be sustainable, are extremely costly 

and limited. Even if supplemental water supplies are available, the IWV community is not financially 

capable of supporting an imported water supply without significant public funding. As such, the IWVGA 

will pursue all reasonable funding opportunities to support GSP implementation tasks. Federal and State 

funding sources that have been identified as potential options for GSP implementation funding include 

the following:  

 Federal Sources 

o Water Infrastructure Financing and Integration Act (WIFIA) 

o Reclamation Integration Financing and Integration Act (RIFIA) 

o Bureau of Reclamation – WaterSMART Program 

o Department of Defense – Defense Communities Infrastructure Program 

o Department of Defense – Readiness and Environmental Protection Integration Act (REPI) 

o Water Resources Development Act (WRDA) 

o U.S. Department of Agriculture 

 Community Facilities program 

 Regional Conservation Program 

 State Sources 

o State Water Resources Control Board Loans and Grants 
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 Clean Water State Revolving Fund (CWSRF) 

 Drinking Water State Revolving Fund (DWSRF)  

 Small Community Grant Fund  

 Groundwater Grant Fund (Chapter 10, Prop 1) 

 Parks and Water Bond (Chapter 11, Prop 68) 

o Legislative Appropriations 

Local sources of funding will include administering a pump fee on groundwater production, similar to the 

fee that was used to partially fund the GSP preparation. The pump fee structure may have multiple 

components such as an administration fee, a remediation fee (for mitigation for impacted shallow wells, 

and an augmentation fee (for imported water supplies) (see Management Action No. 1 in Section 5.2.1). 

With that said, the remediation and augmentation fees may be combined into one fee since those that 

will be subject to these fees are likely the same.  Additionally, the administration fee may not be adopted 

at the outset because the current structure and operation of the IWVGA is such that there is limited, if 

any, costs for general administration.    

The U.S. Navy receives royalties from the sale of electricity generated at the geothermal power plants 

located on NAWS China Lake in the Coso Geothermal Field.  A portion of those funds are available each 

year to fund local energy or water security initiatives that support the NAWS China Lake mission. GSP 

implementation projects and related tasks may be eligible to receive funding from these royalties if 

deemed necessary and a priority to support the NAWS China Lake mission.  

6.4 PROGRESS ASSESSMENT AND REPORT 

6.4.1 Annual Reports 

As required by GSP Emergency Regulations §356.2, the IWVGA will prepare an annual report which will 

describe the progress being made toward implementation of this GSP and reaching sustainability. The 

content of the annual report will include the following information, but is not limited to: 
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 General information including an executive summary and location maps; 

 Description of Basin conditions including monitoring data and groundwater production, and; 

 Description of progress made toward implementation of the planned projects, progress made on 

achieving the interim milestones identified in the GSP, and a discussion on sustainability progress.  

6.4.2 Periodic Evaluations and Assessments 

The IWVGA recognizes that IWVGB management requires an adaptive management approach and 

supports the necessity of periodic updates to the GSP. Accordingly, in five-year increments, the IWVGA 

will evaluate the GSP and prepare a Five-Year Evaluation Report. The Five-year Evaluation Report will 

include discussions on 1) Sustainability Evaluation, 2) GSP Implementation Progress, 3) GSP Elements 

Evaluation, 4) Monitoring Network and Data Gaps, 5) New Information and Data, 6) Instituted Regulations, 

Ordinances, and Legal Actions, 7) GSP Amendments, and 8) On-going Coordination. 

 Sustainability Evaluation: A summary of the groundwater conditions for each of the identified 

sustainability indicators and a summary of progress toward IWVGB sustainability will be provided. 

A discussion of progress on each of the identified milestones and a summary of the measurable 

objectives in relation to the minimum thresholds will be included. 

 GSP Implementation Progress: A summary of the implementation of GSP projects and 

management actions, including an updated implementation schedule and summary of the 

quantifiable benefits realized from implementation of projects and management actions, will be 

provided. 

 GSP Elements Evaluation: If new or additional data from the monitoring program or the 

implementation of projects and management actions is available, GSP elements, including the 

suitability of the established sustainable management criteria, will be evaluated and 

reconsidered. Based on the findings, the IWVGA may suggest revisions to the GSP. 

 Monitoring Network and Data Gaps: A description of the monitoring network will be provided. 

Data gaps that have been identified and efforts to fill those gaps will be described. An assessment 

of the effectiveness of the monitoring programs will be provided, along with a schedule to address 

the data gaps. 
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 New Information and Data: New data obtained since the last GSP update will be provided. 

 Regulations, Ordinances, and Legal Actions: A summary of regulations and/or ordinances the 

IWVGA has implemented to assist with implementation of the GSP will be provided. IWVGA legal 

actions and enforcement activities will be discussed.  

 GSP Amendments: Any approved or proposed GSP amendments will be discussed. 

 On-going Coordination: A summary of the coordination between the IWVGA and other agencies 

within the IWVGB will be provided.  

6.5 REFERENCES 

California Code of Regulations; Title 23. Waters; Division 2. Department of Water Resources; Chapter 1.5. 
Groundwater Management; Subchapter 2. Groundwater Sustainability Plans. GSP Emergency 
Regulations. 
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EXAMPLE
HYDROGRAPH AND SLOPE-FITTING METHOD USED FOR CALIBRATION

TRANSIENT FLOW MODEL

Source: Desert Research Institute

 MODEL CALIBRATION WORKSHOP (2018-09-24)
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CALIBRATION
DRAWDOWN SLOPE AND MEAN ABSOLUTE ERROR (MAE) RESULTS

TRANSIENT FLOW MODEL

Source: Desert Research Institute

MODEL CALIBRATION WORKSHOP (2018-09-24)
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FIGURE 3-21

Source: Desert Research Institute

An example North-South cross section through the transport model illustrating the relationship between of 
the Shallow, Intermediate, and Deep TDS zones to the six computational layers in the flow model.  TDS 
measurements at selected well locations are also shown to illustrate the averaging of multiple values within 
a TDS zone.  Measured TDS concentrations were interpolated to the transport model grid cells based on the 
TDS zone in which they fall.

Spatial distributions of TDS concentration in the three TDS zones that are used for initial conditions in 
the transport model.
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SIMULATED PUMPING AND STORAGE
Historical, Baseline, and Scenario 6.2

Indian Wells Valley

FIGURE 3-22
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Sustainable Management Criteria: Chronic Lowering of Groundwater Levels
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Sustainable Management Criteria: Degraded Water Quality
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Sustainable Management Criteria: Degraded Water Quality
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Sustainable Management Criteria: Degraded Water Quality
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Sustainable Management Criteria: Degraded Water Quality
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Sustainable Management Criteria: Degraded Water Quality
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ID Task Name Start Finish
0 Preliminary GSP Program Development and Implementation Schedule Mon 2/3/20 Wed 1/1/70
1 Management Action No. 1: Pumping Allocation Plan, Transient Pool, and Fallowing Program Mon 2/3/20 Wed 1/1/70

2 Pumping Verification Process Wed 3/4/20 Thu 4/30/20

3 Pumping Allocations and Transient Pool Plan Development Wed 4/1/20 Thu 6/18/20

4 Board Adoption of Pumping Allocations and Transient Pool Plan Thu 6/18/20 Thu 6/18/20

5 Pumping Allocations and Transient Pool Plan Implementation Fri 6/19/20 Wed 1/1/70

6 Fallowing Program Implementation Mon 8/3/20 Wed 1/1/70

7  Project No. 5: Dust Control Mitigation Plan Mon 2/3/20 Wed 1/1/70

8 Dust Control Feasibility/Planning/Permitting Mon 2/3/20 Thu 12/31/20

9 Dust Control Mitigation Plan Implementation Fri 1/1/21 Wed 1/1/70

10 Project No. 3: Conservation Efforts Mon 2/3/20 Wed 1/1/70

11 SDAC Pilot Project: Water Audit, Leak Detection, and Leak Repair Program Mon 2/3/20 Thu 12/31/20

12 SDAC Pilot Project: Rebate Program Mon 2/3/20 Thu 12/31/20

13 Conservation Program Development Fri 1/1/21 Fri 12/31/21

14 Conservation Program Implementation Mon 1/3/22 Wed 1/1/70

15 Project No. 6: Pumping Optimization Mon 7/3/23 Wed 1/1/70

16 Pumping Optimization Plan Development Mon 7/3/23 Tue 12/31/24

17 Pumping Optimization Implementation Wed 1/1/25 Wed 1/1/70

18 Project No. 3: Recycled Water Project Mon 2/3/20 Wed 1/1/70

19 Ridgecrest WWTP Upgrades (Non-IWVGA) * Mon 2/3/20 Mon 1/1/24

20 Recycled Water Project Feasibility/Planning/Design Mon 1/3/22 Fri 6/28/24

21 Recycled Water Project Construction Tue 1/2/24 Mon 6/30/25

22 Recycled Water Project Implementation Tue 7/1/25 Wed 1/1/70

23 Project No. 1: Imported Water Project Mon 2/3/20 Wed 1/1/70

24 Imported Water Supply Feasibility/Planning/Design Mon 2/3/20 Thu 6/30/33

25 Imported Water Supply Project Construction Fri 7/1/33 Fri 12/29/34

26 Imported Water Supply Project Implementation Mon 1/1/35 Wed 1/1/70

27 Project No. 4: Shallow Well Mitigation Program Mon 2/3/20 Mon 1/2/40

28 Shallow Well Evaluation Criteria Development Mon 2/3/20 Wed 9/30/20

29 Impacted Shallow Well Identification and Characteriztaion Thu 10/1/20 Mon 1/2/40

30 Shallow Well Mitigation Program Implementation Fri 1/1/21 Mon 1/2/40

31 GSP Monitoring Program Mon 2/3/20 Wed 1/1/70

32 Data Gap Analysis and Project Implementation Mon 2/3/20 Wed 1/1/70

33 GSP Annual Reports Mon 2/3/20 Wed 1/1/70

34 GSP DWR Updates Mon 1/1/24 Fri 12/30/39

35 2025 Update Mon 1/1/24 Tue 12/31/24

36 2030 Update Mon 1/1/29 Mon 12/31/29

37 2035 Update Mon 1/2/34 Fri 12/29/34

38 2040 Update Mon 1/3/39 Fri 12/30/39

6/18
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INDIAN WELLS VALLEY GROUNDWATER AUTHORITY
Preliminary GSP Implementation Schedule

December 10, 2019

Page 1

Notes: 
* Schedule subject to Navy and
Ridgecrest negotiations.

Figure  6-1 
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