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SQUAW VALLEY 

PUBLIC SERVICE DISTRICT 

Maximum Supply Analysis 
 
DATE:    May 31, 2016 
 
TO:    District Board Members 
 
FROM:   Dave Hunt, District Engineer 
  
SUBJECT:  Maximum Supply Analysis – Hydrometrics WRI 
 
BACKGROUND:  Analysis of the capacity and reliability of the District’s water system to meet 

current and future water demands is a key factor driving the ability to issue 
permits for new development.  Placer County received a project application from 
the Palisades at Squaw Project which proposes to construct 63 residential lots.  
The County requires the project proponent to prepare an Environmental Impact 
Report and will require the District to comment on its ability to serve the project 
and ultimately to issue will serve commitments.  Given the magnitude of the 
project could consume all or a significant portion of the District’s remaining 
source capacity and in order to make an informed commitment to serve the 
project, staff is currently preparing the 2016 Water Capacity and Reliability Study 
Update.  This will help define the District’s capacity and reliability to serve 
additional new customers from existing supplies.  The 2016 Capacity and 
Reliability Study Update will assess the ability to serve additional new customers 
based on annual supply and demands, peak monthly supply and demands, and 
maximum day demands. 

 
  In order to assess the District’s capacity and reliability to serve additional new 

customers from existing supplies, the District contracted with Hydrometrics 
Water Resources Inc. to prepare the Maximum Supply Analysis (MSA).  The MSA 
aims to estimate the maximum groundwater supply available from the current 
well field configuration and water demand structure and is intended to support 
planning estimates associated with available capacity from the existing well field. 

 
DISCUSSION:  The 2016 MSA uses the most recently calibrated groundwater model to identify 

the potential maximum available water supply based on the current pumping 
configuration in the west aquifer.  The most recent model was used to support 
the Village at Squaw Valley Specific Plan (VSVSP) Water Supply Assessment 



 

305 Squaw Valley Road  P. O. Box 2026  Olympic Valley, CA 96146 

www.svpsd.org  p. 2 of 3  (530) 583‐4692 
 

Update (WSA, July 2015) and was recently recalibrated to support the VSVSP 
Final Environmental Impact Report (April 2016).  This recalibration effort 
incorporated recent hydrologic and water use data, specifically, precipitation, 
streamflow, water production and use, and groundwater elevation data through 
January 2015.  This model provides accurate baseline conditions, including 
existing pumping wells in the Valley and historical average pumping rates based 
on production data for the time period 2000‐2015.   

 
  The MSA specifically addresses pumping from the west aquifer, and takes into 

account past and existing pumping by the main groundwater pumpers including 
the District, Squaw Valley Mutual Water Company (SVMWC), and Squaw Valley 
Resort (SVR), and the Resort at Squaw Creek.  The maximum water supply is 
actually an operational yield and pertains to maximizing pumping volume based 
on well field operational considerations (i.e. relocating pumping between wells).  
This maximum yield is also based on the historic timing of water demands.  
Changes to the distribution and timing of water demands would most likely 
affect the results. 

 
  Pumping in the SVMWC and SVR wells were kept at baseline rates for this 

analysis, assuming that the existing wells can meet respective water demands 
and that no additional pumping capacity would be required to satisfy future 
water demands.  The historic pumping is based on average production from 
2000‐2015. The MSA used pumping water level as the criteria to assess 
maximum water supply.  The pumping water level could not fall below the top of 
the well screen in any individual well to satisfy this criteria.   The MSA also used 
the District’s pumping capacity, based on the design point of the well pump, 
along with limiting the pumping to a maximum of 17 hours per day, to assess 
maximum monthly and annual production capability.  Based on this, the analysis 
results showed that the maximum water supply would be achieved with Well 2R 
offline, as Well 2R is most affected by reduced pumping water levels (although 
Well 2R would be available to satisfy maximum day demands).   

 
  Using well screen and maximum pumping rate threshold criteria, the results 

estimated a maximum water supply for the District’s wells to be approximately 
612 acre‐feet annually (AFA).  This assumes that pumping for the Squaw Valley 
Mutual Water Company wells remained at historical pumping averages (88 AFA 
over the 2000‐2015 time period) as well as for the SVR snowmaking wells (80 
AFA). 

 
FISCAL/RESOURCE IMPACTS: The project proponent for the proposed Palisades at Squaw 

Project has agreed to reimburse the District for the cost of the Maximum Supply 
Analysis, which is $22,650. 
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RECOMMENDATION: The Maximum Supply Analysis is for information only; no action is 
requested from the Board of Directors. 

 
ATTACHMENTS:  Maximum Supply Analysis, May 9, 2016, Hydrometrics WRI 
 
DATE PREPARED:  May 23, 2016 



HydroMetrics Water Resources Inc.  1814 Franklin Street, Suite 501  Oakland, CA  94612 

(510) 903-0458  (510) 903-0468 (fax) 

1814 Franklin St, Suite 501 
Oakland, CA  94612 

 

 

TECHNICAL MEMORANDUM 
 

To:  Mike Geary, Squaw Valley Public Service District 

From:   Sean Culkin, Derrik Williams 

Date:   May 9, 2016 

Subject: Maximum Supply Analysis 

 

 

INTRODUCTION 

Squaw Valley Public Service District (SVPSD) has requested HydroMetrics WRI estimate 

the maximum groundwater supply available from the current municipal wells in Squaw 

Valley (the Valley). This analysis is intended to support planning estimates associated 

with the ongoing Capacity and Reliability Study being developed by Farr West 

Engineering. 

 

MODEL BACKGROUND 

This maximum supply analysis makes use of an existing groundwater flow model. Derrik 

Williams, president of HydroMetrics WRI, developed this model for the Olympic Valley 

Groundwater Basin (the Basin) in 2001, and it has been used in a number of studies and 

investigations since then. The original groundwater model was constructed using the 

widely-accepted MODFLOW software package that was developed by the U.S. 

Geological Survey. Since its original construction, the model has been updated several 

times to incorporate new data as they became available. In 2005, the model was used in a 

sustainable yield analysis as part of the Groundwater Characterization Report prepared by 

West Yost Associates (2005). The methodology of the maximum supply analysis 

presented here varies from this sustainable yield analysis in some important ways that 

are discussed in the following sections.  

 

The groundwater model was recalibrated in 2014. This recalibration was performed in 

preparation for using the model to assess available water supplies as part of the Village 

at Squaw Valley Specific Plan (VSVSP) Water Supply Assessment (WSA; Farr West 

Engineering et. al., 2014). In this WSA, the sufficiency of the groundwater basin to supply 

water for the VSVSP project and cumulative water demands in the Valley through 2040 

was evaluated by simulating potential future pumping scenarios.  
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Most recently, in early 2015, the model was again recalibrated and extended to accurately 

simulate groundwater elevations from 1992 through 2015. In late 2015, this recalibrated 

model was used for additional predictive scenarios for the VSVSP’s Environmental 

Impact Report (EIR; Ascent Environmental, Inc., 2015). The baseline model used in the 

VSVSP EIR includes only existing pumping wells within the Valley, pumping historical 

average quantities. This baseline model was adopted as the baseline conditions for the 

current maximum supply analysis. Therefore, the analysis presented in this 

memorandum is based on the most current and reliable version of the groundwater 

model. 

 

DIFFERENCES FROM PREVIOUS SUPPLY ESTIMATES 

The groundwater model has been used to estimate other maximum supply or sustainable 

yield values in the past. The assumptions incorporated in this current analysis are 

different than the assumptions in previous analyses, including the recent VSVSP WSA. 

The VSVSP WSA constrained the estimated water supply availability by preserving a 

minimum saturated thickness within the productive aquifer unit of the Basin. This type 

of constraint was chosen because several of the WSA model scenarios involved proposed 

or anticipated wells that have not been installed, and so no well construction or efficiency 

information were available. Because the maximum supply analysis presented here is 

based only on existing wells, relevant well construction and efficiency data are available 

for all simulated wells. Therefore, the assumptions in this analysis differ from the 

assumptions in the VSVSP WSA.  

 

The 2005 sustainable yield analysis relied on estimates of well efficiency. These estimates 

have been refined in this maximum supply analysis through the use of groundwater 

elevation data collected by the District’s Well Supervisory Control and Data Acquisition 

(SCADA) system. Because we have better well efficiency data than what was used in 

2005, the assumptions in this analysis differ from the assumptions in the 2005 sustainable 

yield analysis. Furthermore, the 2005 analysis referred to the estimated maximum 

pumping rates as a sustainable yield. The results presented in this memorandum should 

not be treated as a sustainable yield. Rather, these results focus on the amount of 

additional pumping that might be achieved from the existing well field under certain 

realistic and reasonable assumptions and constraints. It is important to realize that the 

model is not predicting what will occur in the future, but what the additional water 

supply might be as a result of changes to pumping demand in the existing well system.  

 

The 2005 Groundwater Characterization Report defined sustainable yield as “the maximum 

amount of water that can be pumped from the groundwater basin during a critically dry 
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year without significantly impacting the pumping water levels of existing wells,” and 

stated that “historically, sustainable yield analyses for the District have used the 

hydrology from [Water Year] WY 1994 as representative of a critically dry year.” The 2005 

report also identified 2001 as a year where water levels were lower than in 1994, but still 

used 1994 as the benchmark for a critically dry year to be consistent with previous 

analyses; this report also considered sustainable year over simulated multiple 

consecutive dry year periods. In the analysis presented here, the hydrology of both 

critically dry years 1994 and 2001 are explicitly simulated by the baseline model, so the 

current analysis ensures that the estimated maximum supply is available in the same 

critically dry years used in the 2005 analysis.  

 

This analysis is also consistent with the analysis done for the recent VSVSP WSA of water 

available during single and multiple dry years. The VSVSP identified WY 2001 as the 

single critically dry year, and the period between 2000 and 2002 as the driest three-year 

period. The hydrology of all of these dry years are simulated in the current model. 

Therefore, similar to the VSVSP WSA, this analysis ensures that the maximum supply is 

available during the single critically dry year of 2001, and the multiple consecutive dry 

year period of 2000 through 2002.  

 

METHODOLOGY 

MODEL SETUP 

As discussed in the model background section, this maximum supply analysis is based 

on the baseline simulation from the 2015 VSVSP EIR analysis. The groundwater model is 

divided into 268 monthly stress periods between October 1992 and January 2015. Key 

aspects of the model setup include: 

 

 The model includes three layers that cover the entire Valley. Municipal 

groundwater pumping is generally derived from the deepest two layers. 

 Simulated recharge between 1992 and 2015 comes from a variable combination of 

precipitation, irrigation return flows, pipe losses, and sewer inflow/outflow.  

 Simulated streamflows in Squaw Creek between 1992 and 2015 were based on data 

obtained from gauges in the North Fork (Shirley Canyon) and South Fork reaches 

of Squaw Creek. 

 Groundwater pumping between 1992 and 2015 is simulated from 13 pumping 

wells within the model domain, listed below. Of these 13 wells, the 4 wells with 

the identifier of SVPSD in their names are the municipal wells analyzed for 

maximum supply. The 13 pumping wells include: 

o SVPSD-1R 
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o SVPSD-2R 

o SVPSD-3 

o SVPSD-5/5R 

o SVMWC-1 

o SVMWC-2 

o RSC-18-1 

o RSC-18-2 

o RSC-18-3R 

o Squaw Valley Resort – Children’s NE 

o Squaw Valley Resort – Children’s NW 

o Squaw Valley Resort – Children’s SE 

o Squaw Valley Resort – Cushing 

 

INCREMENTAL PUMPING RATE ADJUSTMENTS 

Incremental pumping rate adjustments were made to SVPSD wells SVPSD-1R, SVPSD-3, 

and SVPSD-5R. No other pumping wells in the Basin, including SVPSD-2R, were subject 

to pumping rate adjustments in this analysis. Well SVPSD-2R’s pumping rate was not 

adjusted because the well cannot accept additional pumping (SVPSD, personal 

communication). Well SVPSD-2R has a relatively shallow screened interval, and 

pumping in this well has historically been controlled and reduced to maintain screen 

saturation.  

 

Pumping was not adjusted at Squaw Valley Mutual Water Company (SVMWC) wells. In 

consultation with SVPSD staff, we determined that pumping from SVMWC wells 

SVMWC-1 and SVMWC-2 would be held to their baseline pumping rates. These two 

wells have historically met SVMWC’s monthly and annual water demands, and 

additional growth within the Valley is not expected to put additional demand on 

SVMWC. Therefore, we assumed SVMWC will continue to meet their demands with the 

two currently-installed wells. This methodology is a variation from the 2005 analysis, 

where pumping from SVMWC wells was also maximized. 

 

Pumping is assigned to each individual well using a single flowrate for each simulated 

monthly time period. This flowrate can be converted into a total simulated monthly 

pumped volume for each month, which can be thought of as the monthly pumping 

demand for that well. Pumping demand varies throughout the year, with the peak 

demand month occurring during the hottest summer months of July or August.  

 

To estimate the maximum supply for the SVPSD wells, the pumping rates and associated 

total monthly supplies were increased incrementally from the monthly baseline 
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flowrates. The flowrate for each month was increased by the same percentage. In this 

way, the demand in summer months is always greater than the demand in winter months 

by set proportions, while increasing the overall annual supply volume for each well. 

Figure 1 shows how monthly incremental pumping was increased at a simulated well in 

an example case using the baseline pumping rates from well SVPSD-3. Table 1 shows the 

actual monthly extraction volumes calculated from simulated well flowrates in the 

baseline model. For reference, Table 1 also lists the annual total production from SVMWC 

wells, the Resort at Squaw Creek wells RSC-18-1, RSC-18-2, and RSC-18-3, as well as 

Squaw Valley Resort (SVR) Children’s and Cushing wells as they are in the baseline 

model. Note that pumping at the SVMWC, RSC, and SVR wells remained at baseline 

levels and were not increased incrementally as a part of this analysis.  

 

 
Figure 1: Example Monthly Pumping Demand Schedule and Incremental Pumping Rate 

Adjustment at a Simulated Well 

This approach varies somewhat from the approach taken in the 2005 sustainable yield 

analysis, where pumping was distributed among the wells according to three separate 

scenarios representing current and future conditions. In the most equivalent 2005 

scenario, which evaluated the maximum pumping of existing wells, wells were pumped 

throughout the year to maintain a minimum acceptable water level in the wells.  
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Table 1: Well-by-Well Monthly Pumping Volumes in Baseline Model 

Month Monthly Extraction Volumes (AF) 

 SVPSD-1R SVPSD-2R SVPSD-3 SVPSD-5R 

January 8.8 4.6 2.1 9.6 

February 9.1 5.0 2.0 10.6 

March 8.3 4.6 1.8 10.6 

April 7.0 3.9 1.4 7.4 

May 9.7 5.4 1.5 9.2 

June 14.9 8.9 2.3 14.5 

July 20.2 11.0 3.2 20.7 

August 18.8 9.5 4.1 21.3 

September 16.8 6.1 3.3 15.8 

October 9.7 3.7 2.2 9.4 

November 5.5 2.4 1.2 5.2 

December 8.6 4.3 1.7 8.6 

Total Per Year Per 

Well 

137.4 69.6 26.8 142.8 

     

Annual total 

SVPSD  (AF) 

 

376.6 

Annual Total SVMWC (AF) 88.1 

Resort at Squaw 

Creek (AF) 

 

257.1 

Annual Total Children’s and Cushing (AF) 80.5 

 

This approach to increasing pumping also varies from the 2005 sustainable yield analysis 

in another way. The memorandum for the 2005 analysis stated, “each simulation 

maintained the relative pumping distribution used in the base simulation.” This was not 

done in the analysis presented here; rather, individual well pumping rates were allowed 

to increase independently of other wells, as long as the threshold criteria described in the 

sections below were not violated. This allowed for some flexibility in how increased 

annual pumping is distributed among wells while still maintaining the month-to-month 

proportional pumping schedule of the baseline model. The 2005 analysis also contained 

two scenarios with specific pumping distributions among and between wells that 

included existing and anticipated new wells. Evaluating new wells or future conditions 

was not a feature of the maximum supply analysis presented here. 

 

SCREEN INTERVAL THRESHOLD CRITERIA 

Certain criteria were selected to establish thresholds beyond which pumping rates would 

not be incrementally increased in this analysis. The primary criteria selected was based 

on well screen intervals. Pumping rates were adjusted such that water levels within 

individual pumping wells were not allowed to fall below the top of the screened interval 
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for any of the four SVPSD and two SVMWC wells. This analysis therefore provides 

estimates of maximum water supply that can be reasonably met without potentially 

harming a well because of low water levels. Although only the pumping rates of SVPSD 

wells are adjusted in this analysis, the SVMWC wells are included in this threshold 

criteria so that they are not adversely affected by increased pumping from the 

neighboring SVPSD wells. This is similar to the approach taken in the 2005 sustainable 

yield analysis, where minimum acceptable water levels were identified based on well 

screen construction and well efficiency. These minimum groundwater level thresholds 

were applied to all years of the simulation. If groundwater levels dropped below the 

screen interval in any year between 1992 and 2015, including any of the critically dry 

years, incremental pumping was not increased. This assures that the maximum water 

supply is available in critically dry years. 

 

This screen interval threshold criteria is largely dependent on well losses and the water 

levels in the well casings. As was stated in the 2005 Groundwater Characterization Report, 

the water levels in the well casings are not directly simulated by the model. The model 

simulates groundwater levels in the aquifer, but groundwater levels in the well casing 

include influences from well construction and well condition. To estimate water levels in 

the well casings based on model output, we reviewed high-resolution SCADA water level 

data recorded from data loggers in wells SVPSD-1R, SVPSD-2R, and SVPSD-5R. A similar 

record of well water level data were also available from SVMWC-1 and SVMWC-2. These 

data show the long-term water level trends at these wells, but also show significant 

oscillations in daily water levels within the well as the pumps cycle on and off. Figure 2 

shows an example of this data from SVPSD-5R from 2014, with associated simulated 

water level results from the baseline model. The baseline model accurately reflects the 

long-term water level trends in the aquifer, represented by the highest daily water level 

measurements that are collected when the pump is not running. The model does not 

reflect the in-well drawdown, represented by the lowest daily water level measurements 

that are collected when the pump is running. As a result, we identified a correction factor 

of 25 feet that can be applied to this well. Subtracting 25 feet from the simulated 

groundwater levels will simulate the approximate minimum water levels in the well. It 

is these corrected simulated water levels that were compared to well screen elevations. 

This can be considered a conservative method to avoid over-estimation of maximum 

achievable drawdown at the existing pumping wells.  

 

Drawdown correction factors were estimated by this method at each SVPSD and SVMWC 

well, and applied to the simulated water level results at each well. Table 2 summarizes 

the screen interval and drawdown correction parameters used for this analysis. This 

approach differs from the 2005 sustainable yield analysis, which did not have available 

SCADA data from the pumping wells. In the 2005 analysis, an assumed well efficiency of 
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either 50% or 70% was applied to each well. However, the correction factors presented in 

Table 2 fall within the range of the 50% to 70% efficiency minimum acceptable water level 

values presented in the 2005 report, indicating that this is a consistent approach to 

constraining drawdown with respect to the earlier study.  

 

MAXIMUM WELL PUMPING RATE THRESHOLD CRITERIA 

A secondary threshold criteria applied to this analysis was assigning maximum 

achievable pumping rates to each of the SVPSD wells. Pumping rates were not 

incrementally increased beyond these achievable rates, even if drawdown remained 

above the top of the well screen. This threshold was selected so that unrealistic well 

flowrates, and thus unrealistic estimates of maximum monthly water supply from the 

existing wells were not presented in this analysis.  

 

Maximum achievable pumping rates are a factor of hydrogeology, recharge, well 

construction, and other factors. Not all of these factors are included in the groundwater 

model, and therefore must be estimated outside the model. We based the maximum 

pumping capacities on the maximum instantaneous flowrates that are shown in Table 2. 

We assumed these instantaneous flowrates could be maintained for 17 hours per day, 

and represent the maximum capacities of both the wells the and installed pumping 

equipment. The maximum instantaneous flowrates and 17-hour daily pumping schedule 

were developed with input from SVPSD staff. Multiplying the instantaneous flow rate by 

17 hours and by the number of days in a month provides the maximum amount of water 

any well could produce in a month. This value is shown as the estimated maximum 

monthly supply in Table 2.  

 

Figure 3 shows an example of how this threshold criteria is applied. This figure shows 

baseline monthly pumping volumes from well SVPSD-1R in blue, which reflect average 

current pumping conditions. The dashed line is the maximum amount of water that well 

SVPSD-1R could produce in any month if it pumped 17-hours per day as shown in Table 

2. This is the pumping assumption follows the assumptions incorporated into the WSA. 

The orange bars represent a 192% increase in the baseline pumping rates. After increasing 

well SVPSD-1R’s pumping by 192%, the monthly pumping volume for July reaches the 

dashed line, meaning that well’s pumping has reached the maximum amount it can 

produce.  Therefore, well SVPSD-1R pumping cannot be increased more than 192% over 

baseline conditions. This 192% increase was the threshold criteria applied to this well. 

The pumping threshold for each SVPSD well was assigned in a similar was as the 

example shown in Figure 3.  
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Figure 2: Example High-Resolution Water Level Data and Simulated Water Levels at SVPSD-5R
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Table 2: Summary of Threshold Criteria 

Well Top of Screen 

(feet MSL) 

Drawdown 

Correction 

Factor (feet) 

Maximum 

Instantaneous 

Flowrate 

(GPM)1 

Estimated 

Maximum 

Monthly 

Supply2       

(AF) 

Estimated 

Maximum 

Annual 

Supply3     

(AF) 

SVMWC-1 6135 16 N/A4 N/A4 N/A4 

SVMWC-2 6155 11 N/A4 N/A4 N/A4 

SVPSD-1R 6127 20 400 39 264 

SVPSD-2R5 6157 20 125 11 70 

SVPSD-3 6129 25 125 12 79 

SVPSD-5R 6126 25 415 40 270 
1Maximum flowrates shown are based on the rated capacities of the wells, as well as the capacities of 

installed pumping equipment. 
2Maximum supply is calculated by the maximum instantaneous flowrate applied to a 17-hour daily 

pumping schedule every day of the peak demand month, typically July or August. 
3Maximum annual supply is the sum of the all monthly supply volumes when the maximum monthly 

supply is achieved during the peak month. 
4Not applicable. SVMWC well pumping rates are fixed to baseline pumping rates in this analysis. 
5Flowrates not incrementally increased at SVPSD-2R, data in table applied to baseline demand schedule. 

 

It is not evident that the 2005 sustainable yield study used a maximum pumping rate or 

estimated daily pumping schedule threshold constraint in their analysis. However, the 

monthly maximum sustainable pumping rates for peak demand summer months 

presented by the 2005 report appear to be within the range of, and do not exceed, the 

estimated maximum monthly supply values for the SVPSD wells presented in Table 2, so 

this additional constraint does not appear to conflict with the 2005 analysis. 

 

In the example case shown in Figure 3, the sum of the monthly volumes shown in the 

orange bars represent the maximum annual supply of water this well could produce over 

one year while maintaining the month-to-month proportional pumping schedule of the 

baseline model. By this method, the maximum monthly and annual supply volumes are 

limited by the peak demand month, but the proportional monthly supply from the 

baseline demand schedule is preserved. The last column on Table 2 provides the 

maximum annual supply volumes for each well.  
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Figure 3: Example Pumping Demand Schedule and Maximum Monthly Supply Volume 

 

MAXIMUM SUPPLY MODEL RESULTS 

Using the well screen and maximum pumping rate thresholds defined above as 

constraints on this analysis, a number of model scenarios were run where pumping was 

incrementally increased at the three SVPSD wells that can accommodate additional 

pumping. The results of this analysis indicate that when the pumping rate is increased at 

these three wells, the resulting drawdown affects simulated water levels at well 

SVPSD-2R; even when no incremental pumping increases are applied to SVPSD-2R. As a 

result, pumping all four SVPSD municipal wells, and strictly applying the criteria for 

water levels and sustainable pumping, yields only a small increase in water supply.  

 

Table 3 summarizes the results of the simulated case where screen saturation was 

maintained at all pumping wells while incrementally increasing pumping rates, and 

Table 4 summarizes the monthly results of this case. The pumping rate was held to the 

baseline levels at well SVPSD-2R as discussed earlier. The total annual water supply for 

SVPSD wells in this case is 388.8 AF, approximately 12 AF greater than the simulated 

baseline annual supply of 376.6 AF. Combined with the baseline pumping from the 

SVMWC wells, this scenario yields an annual municipal supply of 476.9 AF. This value 

is significantly less than the 605 AF annual pumping rate identified by the existing well 

scenario of the 2005 sustainable yield analysis for combined SVPSD and SVMWC 
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pumping. However, as discussed above, the discrepancy with the 2005 study is largely 

due to the differing goal of that study, which used proportionally more pumping during 

wet months.  

 

Historically, SVPSD has pumped more than 388.8 acre-feet per year at various times. The 

maximum supply estimated in the current study is less than historical pumping for  

various reasons: 

 

 The maximum supply estimated in the current study is constrained by low 

groundwater levels in dry and critically dry years. During wet years, with higher 

groundwater levels, SVPSD is able to pump more than the amounts estimated in 

this study. However, the higher pumping rates seen in wet years cannot be reliably 

extracted in all years – as required by the constraints of this study. 

 During previous dry years, the drawdown criteria imposed in this study may not 

have been strictly applied. The SVPSD has a duty to provide water to its 

customers, and therefore likely temporarily exceeds the drawdown criteria 

imposed in this study to meet local demands. This is a common practice, but was 

not incorporated into this study in order to produce more conservative results. 

 

To overcome the restriction imposed by the drawdown in well SVPSD-2R, HydroMetrics 

WRI investigated a second scenario where well SVPSD-2R was non-operational. By 

making well SVPSD-2R non-operational, it is not necessary to apply the screen interval 

threshold criteria to this well. In practice, if this well was non-operation, it would not 

matter if water levels fell to within the well screen during dry conditions, as no water is 

being pumped. Results from this scenario showed that the other three SVPSD municipal 

wells can be operated at greater pumping rates in this situation. Table 5 summarizes the 

results of the simulated case where well SVPSD-2R was non-operational throughout the 

simulation, and pumping rates at the three other SVPSD wells have increased. These 

results show that even when increased to their maximum pumping rate thresholds, 

groundwater levels at SVPSD-1R, SVPSD-3, and SVPSD-5R do not fall below the top of 

the well screens. Likewise, both SVMWC wells remain protected from excessive 

drawdown despite the increased pumping from SVPSD wells. The result is a total annual 

water supply of 612.5 AF for the SVPSD wells, which is approximately 236 AF greater 

than the simulated baseline annual supply of 376.6 AF. Combined with the baseline 

pumping from the SVMWC wells, this yields and annual municipal supply of 700.5 AF, 

which is greater than the calculated annual yield of 605 AF presented in the 2005 

sustainable yield analysis for SVPSD and SVMWC wells. Although the 2005 analysis 

distributed proportionally more pumping to winter months compared to this maximum 

supply analysis, non-operation of well SVPSD-2R, and associated non-applicability of the 
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screen interval threshold criteria at this well, allows for more flexibility in the other wells 

to increase total supply. 

 

Table 3: Summary of Results with All Pumping Wells Operational 

Well Top of 

Screen 

Elevation   

(feet 

MSL) 

 

 

Baseline 

Period 

Minimum 

Water 

Level1 (feet 

MSL) 

Pumping 

Increase 

Percentage 

Minimum 

Water Level 

Following 

Pumping 

Increase1 (feet 

MSL) 

Peak 

Demand 

Month 

Production 

(AF) 

Annual 

Production 

Following 

Pumping 

Increase2 

(AF) 

SVMWC-1 6135 6159.1 0%3 6158.9 6.6 39.1 

SVMWC-2 6155 6164.2 0%3 6164.0 10.4 49.0 

SVPSD-1R 6127 6147.1 4% 6146.7 21.0 142.9 

SVPSD-2R 6157 6157.3 0%3 6157.1 11.0 69.6 

SVPSD-3 6129 6151.7 4% 6151.4 4.3 27.8 

SVPSD-5R 6126 6149.0 4% 6148.6 22.2 148.5 

       

Annual Total SVPSD 

and SVMWC (AF) 

     

476.9 
1Drawdown correction applied to simulated results 
2Sum of all months pumping at increased pumping rate assuming 17-hour day pumping schedule 
3Pumping fixed at baseline rates 

 

 

Table 4: Summary of Monthly Supply Volumes with All Pumping Wells Operational 

Month Monthly Extraction Volumes (AF) 

 SVMWC-1 SVMWC-2 SVPSD-1R SVPSD-2R SVPSD-3 SVPSD-5R 

January 1.1 1.6 9.2 4.6 2.1 9.9 

February 1.5 1.1 9.5 5.0 2.1 11.0 

March 2.0 1.0 8.6 4.6 1.9 11.1 

April 1.3 0.6 7.2 3.9 1.4 7.7 

May 3.8 2.6 10.1 5.4 1.5 9.6 

June 6.2 6.2 15.5 8.9 2.4 15.0 

July 6.3 10.4 21.0 11.0 3.4 21.5 

August 6.6 10.4 19.5 9.5 4.3 22.2 

September 5.4 8.7 17.4 6.1 3.4 16.4 

October 2.6 3.9 10.1 3.7 2.2 9.7 

November 0.8 0.9 5.7 2.4 1.3 5.5 

December 1.4 1.5 9.0 4.3 1.8 9.0 

Total Per 

Year Per 

Well 

39.1 49.0 142.9 69.6 27.8 148.5 
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Table 5: Summary of Results with Well SVPSD-2R Non-Operational 

Well Top of 

Screen 

Elevation   

(feet 

MSL) 

Baseline 

Period 

Minimum 

Water 

Level1 

(feet 

MSL) 

Pumping 

Increase 

Percentage2 

Minimum 

Water Level 

Following 

Pumping 

Increase1 (feet 

MSL) 

Peak 

Demand 

Month 

Production 

(AF) 

Annual 

Production 

Following 

Pumping 

Increase3 

(AF) 

SVMWC-1 6135 6159.1 0%4 6154.1 6.6 39.1 

SVMWC-2 6155 6164.2 0%4 6160.2 10.4 49.0 

SVPSD-1R 6127 6147.1 92% 6138.0 38.8 263.9 

SVPSD-2R 6157 6157.3 N/A5 6154.3 0.0 0.0 

SVPSD-3 6129 6151.7 194% 6145.6 12.1 78.7 

SVPSD-5R 6126 6149.0 89% 6141.7 40.3 269.9 

         

Annual Total SVPSD 

and SVMWC (AF) 

        

700.5 
1Drawdown correction applied to simulated results 
2Increased pumping represent maximum pumping rates for each well 
3Sum of all months pumping at increased pumping rate assuming 17-hour day pumping schedule 
4Pumping fixed at baseline rates 
5Well non-operational throughout simulation 

 

Table 6: Summary of Monthly Supply Volumes with Well SVPSD-2R Non-Operational 

Month Monthly Extraction Volumes (AF) 

 SVMWC-1 SVMWC-2 SVPSD-1R SVPSD-2R SVPSD-3 SVPSD-5R 

January 1.1 1.6 16.9 0.0 6.1 18.0 

February 1.5 1.1 17.5 0.0 5.8 20.0 

March 2.0 1.0 16.0 0.0 5.4 20.1 

April 1.3 0.6 13.4 0.0 4.1 14.0 

May 3.8 2.6 18.6 0.0 4.3 17.4 

June 6.2 6.2 28.7 0.0 6.8 27.3 

July 6.3 10.4 38.8 0.0 9.5 39.0 

August 6.6 10.4 36.0 0.0 12.1 40.3 

September 5.4 8.7 32.2 0.0 9.7 29.8 

October 2.6 3.9 18.7 0.0 6.4 17.7 

November 0.8 0.9 10.6 0.0 3.5 9.9 

December 1.4 1.5 16.5 0.0 5.0 16.3 

Total Per 

Year Per 

Well 

 

 

39.1 

 

 

49.0 263.9 0.0 78.7 269.9 
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CONCLUSIONS 

HydroMetrics WRI performed a maximum supply analysis that used the current 

calibrated version of the Olympic Valley Basin groundwater flow model. This model 

simulates hydrologic conditions within the Basin between 1992 and 2015. This includes 

simulating 1994 and 2001 conditions, which were identified as a critically dry years in the 

2005 analysis. It also simulated 2007, which was the critically dry year identified in the 

VSVSP WSA, as well as the critically dry three-year period identified in the WSA of 1999 

through 2001.  Therefore, the maximum supply volumes generated by this analysis reflect 

available supply during critically dry conditions consistent with previous analyses.   

 

Pumping was incrementally increased at three of the four existing SVPSD wells to 

evaluate how much additional pumping might be achievable within the constraints of 

the analysis. The primary constraint chosen for this analysis was a requirement that the 

screened intervals of the wells remain saturated based on simulated drawdowns that are 

corrected using observed data from the pumping wells. The drawdown corrections are 

generally consistent with the 2005 minimum water level criteria. SCADA data were 

useful for applying defensible threshold criteria to this analysis, and expansion of this 

data collection system would aid future analyses of this type. For this analysis, we 

assumed that SVMWC would not need to increase its pumping in the future to meet 

annual demands. All SVWMC demands are met by its two existing wells. SVMWC wells 

were, however, subject to the minimum water level criteria so that the available supply 

for these wells was protected. 

 

The secondary constraint was a maximum pumping rate for each well based on criteria 

supplied by SVPSD. A similar constraint was not applied to the 2005 sustainable yield 

analysis, but the maximum monthly pumping rates calculated for each well appear to be 

consistent with previous studies and were a useful constraint on this analyses. 

 

The results of the simulations indicate that the well with the shallowest screen, well 

SVPSD-2R, is sensitive to pumping from the other wells, even if the pumping rate at this 

well remains fixed. As a result, only a modest increase in total annual supply is available 

by operating all wells to maintain screen saturation. If well SVPSD-2R is non-operational, 

the remaining SVPSD wells can be operated at their estimated maximum pumping rates 

without dewatering their screens. The result is a greater total annual supply, even with 

no contribution from well SVPSD-2R.  

 

It should be reiterated that the results of this analysis should not be interpreted as a safe 

yield or sustainable yield for all future conditions within the Basin. It is only valid in the 

context of historical water demands, the existing well network, and the constraints 
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applied to the analysis. More complex pumping configurations that deviate from the 

baseline water demand schedule may be performed under future scopes of work. This 

will likely require an optimization study as recommended in the 2005 Groundwater 

Characterization Report, whereby large numbers of iterative model solutions are run as 

individual flowrates are adjusted for each well at various times throughout the year to 

maximize total pumping. However, such an optimization analysis may not necessarily 

yield results that are more realistic or operationally achievable by SVPSD. We consider 

the analysis presented here to be reasonably conservative such that future operations of 

the pumping wells might be informed by these results.  
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