
   
 
 

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

www.svpsd.org  p. 1 of 2  (530) 583‐4692 
 

EXHIBIT # F-9 
36 pages 

SQUAW VALLEY 

PUBLIC SERVICE DISTRICT 

2016 Capacity and Reliability Study Update 
 
DATE:    June 28, 2016 
 
TO:    District Board Members 
 
FROM:   Dave Hunt, District Engineer 
  
SUBJECT:  2016 Capacity and Reliability Study Update 
 
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 
and 17 second units.  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 prepared 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 original 2002 Capacity and Reliability Study (CRS) was completed by the 
District in March 2003.  The intent of this study was to perform an analysis of the 
District’s ability to meet future water demands in the Olympic Valley.  The 
project included analyzing past and current water use patterns in the Valley and 
developing estimated water demand factors for single family residential (SFR) 
lots with larger homes and extensive landscaping and existing lots with the 
potential for tear down and remodel.  The evaluation also included a summary of 
the groundwater resources available, and a discussion of the ability of the 
existing wells to meet future water demands.  Subsequent updates to the 2002 
CRS included were completed in 2004, 2006, and 2007  

 
DISCUSSION:  The 2016 CRS Update assessed the ability of the District to meet existing and 

future water demands in normal and dry year scenarios.  This was done by 
comparing historical water demands with modeled maximum potential 
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production capacity from the District’s existing wells based on the Maximum 
Supply Assessment (MSA) (HWRI, May 2016).  The purpose of the MSA was to 
estimate the maximum groundwater supply available from the existing well field 
configuration in the west aquifer.   

  The ability to meet future demands was assessed based on annual and monthly 
water supply and demands, as well as during maximum day demand (MDD) 
conditions.  The table below provides a summary of the potential number of new 
connections the District can serve based on the estimated maximum available 
water supply.  Available water supply is based on equivalent residential units 
(ERUs), with an ERU being defined as a single family residential connection.  
Multi‐Family residential ERUs are based on bedrooms, and commercial ERUs are 
based on square footage.   

The governing criteria for water supply to future development is MDD.  
California Waterworks Standards, Chapter 16 Section §64555(c) requires a public 
water system using only groundwater to be meet the systems MDD with the 
highest capacity source off line.  Section §64555(d) further states that the total 
capacity of the source(s) shall be reduced, as necessary, to account for seasonal 
variation in capacity.  The District’s ability to pump water during MDD conditions 
is based on Well 5R (425 gpm) being out of service and Well 2R pumping at a 
reduced capacity of 200 gpm.   

Based on this, the District has the capacity to serve up to an additional 117 SFR 
lots, 447 multi‐family bedrooms, or 376,000 square feet of commercial floor 
area, or some combination of each customer type. 

ALTERNATIVES:  The 2016 Capacity and Reliability Study Update is for information only; no 
action is requested from the Board of Directors 

FISCAL/RESOURCE IMPACTS:  The project proponent, Palisades at Squaw, has agreed to 
reimburse the District for the cost of both the 2016 CRS Update ($6,000) and the 
MSA ($22,650).  There is no anticipated cost to the District.  

RECOMMENDATION:  Information item only; no action is requested from the Board of 
Directors 

ATTACHMENTS:  2016 Capacity and Reliability Study Update 

DATE PREPARED:  June 22, 2016 
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In determining the District’s available water supply to serve new customers, the 75th percentile of 
the historical demands from 2000-2015 as presented in Section 5.0 were used.  This provides a 
somewhat conservative approach, providing a factor of safety in estimating the potential number 
of new connections the District can serve based on the estimated maximum available water supply.  

Available water supply is based on equivalent residential units (ERUs), with an ERU being 
defined as a single family residential (SFR) connection.  The maximum available water supply 
was compared to historic water demands to determine the District’s ability to service future 
water customers, or ERUs.  The number of ERUs that can be served with the District’s existing 
water supply was calculated based on average annual demand, peak month demand, as well as 
MDD. 

Average Annual Demand 

Average annual demand for a SFR is based on a water demand factor of 550 gallons per day 
(gpd)/SFR plus the addition of 11.8% non-revenue water factor, or approximately 0.69 
AFA/SFR.  The 75th percentile of the District’s historic average annual demand from the main 
well field is approximately 404 AFA.  The MSA estimated the District’s maximum water supply 
availability from the west aquifer to be 612 AFA.  There are currently 7 SFR with a water 
demand of approximately 5 AFA that are committed to be served.  This leaves about 204 AFA of 
available water supply to satisfy future demands under the existing well field configuration.  This 
amounts to an additional 296 ERUs on an average annual basis. 

Peak Month Demand 

Peak production months in the Valley have historically been July/August.  The 75th percentile of 
the existing historical demands in these months has been approximately 61 AF/month (August). 
The MSA analysis showed available water supply in these months to be approximately 88 AF, 
leaving approximately 28 AF available to satisfy future water demands under the existing well 
field configuration. 

A single family residential connection uses an average of 1,450 gpd during the summer months.  
Based on this demand factor, the 28 AF available water supply can serve approximately 202 
additional ERUs during the peak summer months. 

Maximum Day Demand 

Pursuant to California Waterworks Standards, Chapter 16 Section §64555, the District is 
required to meet the MDD with the largest well out of service.  The District’s total maximum day 
production capacity, including the horizontal well, is 1,321 gpm.  With the largest well out of 
service (Well 5R at 425 gpm), the resulting production capacity is 896 gpm.  The District is also 
constrained with the ability to pump Well 2R at full capacity in the late summer months during 
times of low groundwater levels.  With Well 5R (425 gpm) out of service, and Well 2R pumping 
at a reduced capacity of as low as 200 gpm, the District’s MDD pumping capacity is 
approximately 756 gpm which includes 21 gpm of supply from the horizontal wells. 

The 75th percentile of the historic MDD is 567 gpm (July/August).  An SFR connection has a MDD 
of approximately 2,150 gpd, or 1.49 gpm.  Based on this, the remaining MDD supply of 189 gpm 
can serve up to an additional 127 ERUs. 
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3.0 BACKGROUND 

The original 2002 Capacity and Reliability Study was completed by the District in March 2003.  
The intent of this study was to perform an analysis of the District’s ability to meet future water 
demands in the Olympic Valley.  The project included analyzing past and current water use 
patterns in the Valley and developing estimated water demand factors for single family 
residential (SFR) lots with larger homes and extensive landscaping and existing lots with the 
potential for tear down and remodel.  The evaluation also included a summary of the 
groundwater resources available, and a discussion of the ability of the existing wells to meet 
future water demands. 

Subsequent updates to the 2002 CRS included: 

 2004 Capacity and Reliability Study Update (ECO:LOGIC Engineering December 2005); 
 2006 Capacity and Reliability Study Update (ECO:LOGIC Engineering February 2007); 

and 
 2007 Capacity and Reliability Study Update (ECO:LOGIC Engineering February 2008) 

4.0 MAXIMUM SUPPLY ANALYSIS 

The District contracted with HWRI to prepare the MSA.  The purpose of which was to estimate 
the maximum groundwater supply available from the existing well field configuration in the west 
aquifer.  The MSA is an essential component to understanding potentially available water supply 
from the District’s existing wells for future development in the Valley.  This section describes 
the history of the Olympic Valley Groundwater Basin groundwater flow model, presents the 
estimated maximum water supply based on the existing well field configuration, and explains the 
differences in methods between the MSA and previous sustainable yield analysis.  

4.1 Groundwater Flow Model Background 

A significant amount of analysis and groundwater modelling has been performed in the last five 
years to evaluate groundwater resources available to supply water to the proposed and buildout 
development in the Valley as well as to assess the impacts associated with additional pumping.  
To assess the maximum available water supply from the current municipal wells in the Valley, 
the most current groundwater flow model was used.  The original model was developed in 2001 
as part of the 2001 Groundwater Development and Utilization Feasibility Study (GDUFS) (West 
Yost October 2001) and subsequently updated numerous times over the past 15 years to support 
groundwater studies in the Valley. 

Several of these studies attempted to quantify the volume of groundwater that can be produced 
from the Olympic Valley Groundwater Basin during critically dry years without significantly 
affecting the pumping water levels of the shallowest existing municipal water supply well, 
SVPSD Well 2, without causing impairment of one kind or another (2001 and 2003 GDUFS). 
This sustainable yield is more of an operational yield that pertains to the maintenance of specific 
well field operations rather than the potential yield of the basin. 

In evaluating the District’s available water supply, the 2002 CRS utilized the aquifer sustainable 
yield analysis from the 2001 GDUFS. The 2004 CRS Update utilized the aquifer sustainable 
yield analysis from the 2003 Groundwater Development and Utilization Feasibility Study 
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Update (West Yost August 2003).  The 2006 and 2007 CRS Updates used the updated 
sustainable yield analysis from the Groundwater Management Support Activities Groundwater 
Characterization Report (West Yost May 2005). 

4.2 2016 Maximum Supply Analysis 

The 2016 MSA uses the most recently calibrated groundwater model to estimate the maximum 
available water supply.  The most recent model was used to support the Village at Squaw Valley 
Specific Plan (VSVSP) Water Supply Assessment Update (WSA, July 2015) and was recently 
recalibrated to support the VSVSP Draft Environmental Impact Report (May 2015).  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).  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) while maintaining well 
functionality.  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 
presented herein. 

The assumptions incorporated into the 2016 MSA differ in a few ways than the previous 
analyses (West Yost 2001, 2003 and 2005).  These differences are presented in detail in 
Appendix A, but below are some key points in Table 1. 

 

Table 2 provides the historic annual baseline pumping for the District, SVMWC, and SVR 
(snowmaking and irrigation).  The MSA kept pumping in the SVMWC and SVR wells 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.   

Table 3 shows the baseline monthly pumping for the District wells. 

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 at 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.  Table 4 shows the maximum annual pumping 
from the west aquifer in this scenario.  Table 5 shows the maximum monthly pumping of the 
District wells in this scenario.   
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Table 1 – Maximum Water Supply Analyses Comparison 

Previous Analyses 2016 MWS 

Relied on estimates of well efficiency 
Used SCADA data to provide more accurate well efficiency 
data 

Referred to maximum water supply as 
"sustainable yield" 

Focus on additional pumping that might be achieved from 
the existing well field under realistic assumptions and 
constraints 

Predicted "future" water supply based on 
assumed new water sources 

Estimates additional water supply as a result of operational 
changes to pumping demand in the existing well system 
under known historical  timing of water demands 

Assessed water supply representative of a 
critically dry year and assessed "sustainable 
yield" based on two consecutive dry years 

Assesses available water supply based on the time period 
1992-2015, incorporating single and multiple dry year 
events over that time period 

Incrementally increased pumping all municipal 
wells (i.e. District and SVMWC) 

Kept SVMWC well pumping at historic baseline rates, 
incrementally increased pumping in District wells only 

Individual well pumping rates maintained the 
relative pumping distribution used in the 
baseline simulation 

Individual well pumping rates were allowed to increase 
independently of other wells to maximize production 
capability and satisfy pumping water level criteria 

 
Table 2 – Historical Annual Pumping West Aquifer 

Annual total SVPSD  (AFA) 376 

Annual Total SVR (AFA) 81 

Annual Total SVMWC (AFA) 88 

TOTAL (AFA) 545  

 
Table 3 – Historical (Baseline) SVPSD Monthly Pumping (AF) 

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

January 8.8 4.6 2.1 9.6 25.1 
February 9.1 5.0 2.0 10.6 26.7 
March 8.3 4.6 1.8 10.6 25.3 
April 7 3.9 1.4 7.4 19.7 
May 9.7 5.4 1.5 9.2 25.8 
June 14.9 8.9 2.3 14.5 40.6 
July 20.2 11 3.2 20.7 55.1 
August 18.8 9.5 4.1 21.3 53.7 
September 16.8 6.1 3.3 15.8 42 
October 9.7 3.7 2.2 9.4 25 
November 5.5 2.4 1.2 5.2 14.3 
December 8.6 4.3 1.7 8.6 23.2 

Total Per Year Per Well 137 69 27 143 376 
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Table 4 – Maximum Annual Pumping West Aquifer 

Annual total SVPSD  (AFA) 612 

Annual Total SVR (AFA) 81 

Annual Total SVMWC (AFA) 88 

TOTAL (AFA) 781  

 
Table 5 – Maximum Water Supply - SVPSD Monthly Pumping  

Monthly Extraction Volume (AF) 

Month SVPSD-1R SVPSD-2R SVPSD-3 SVPSD-5R Total 

January 16.9 0.0 6.1 18.0 41.0 
February 17.5 0.0 5.8 20.0 43.3 
March 16.0 0.0 5.4 20.1 41.4 
April 13.4 0.0 4.1 14.0 31.5 
May 18.6 0.0 4.3 17.4 40.3 
June 28.7 0.0 6.8 27.3 62.9 
July 38.8 0.0 9.5 39.0 87.3 
August 36.0 0.0 12.1 40.3 88.4 
September 32.2 0.0 9.7 29.8 71.7 
October 18.7 0.0 6.4 17.7 42.7 
November 10.6 0.0 3.5 9.9 24.0 
December 16.5 0.0 5.0 16.3 37.8 
Total Per 
Year Per Well 

263.9 0.0 78.7 269.9 612.5 

5.0 HISTORICAL AND CURRENT WATER DEMANDS 

This section presents existing water demands for the District based on historical production and 
metered data for the time period 2000-2015.  This time period represents historical water use at 
the current level of development in Squaw Valley over a range of hydrologic conditions, 
including average, wet, and dry years.  This time period also represents changes in water use 
patterns associated with the implementation of the District’s conservation-based inverted block 
rate structure in 2004, the great recession that began around 2007-2008, and the State issued 
mandatory water conservation requirements in 2015 as a result of California’s multi-year 
drought. 
 
Demands are presented on an annual, monthly, and maximum day basis.  These historical and 
current water demands will be used to determine the District’s ability to meet existing and future 
water demands in normal, single dry, and multiple dry year scenarios. 
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5.1 Metered and Production Data 

Table 6 shows the annual metered water use for the time period 2000-2015.  Beginning in 2005, 
a number of condominiums previously categorized as commercial were changed to residential 
designation. Also, all of the hotel-motel classifications were moved to residential designation. As 
a result, the annual trends for each category changed.  Commercial includes customers like the 
Village at Squaw Valley, Post Office, restaurants, retail, office space, etc.  Residential customers 
includes single family residential and multi-family residential (condominiums, hotel/motel. etc.).  

The District has seen metered water use as high as 433 AFA in 2000 to as low as 240 AFA in 
2015, with the time period average of 350 AFA.  There are two instances of noticeable 
reductions in both metered water use and production.  The first was in 2008 and can be 
associated with a number of factors, including the District’s diligent water conservation efforts, a 
conservation based water rate structure implemented in 2008, and the overall effect of the 
shrinking economy.  The second noticeable reduction was seen in 2015 and was the result of the 
District’s Stage 2 water conservation requirement based on the State issued mandatory water 
conservation measures.  

Table 6 – Metered Water Use 2000-2015 

Year Commercial, Gallons Residential, Gallons Total, Gallons Total AFA 

2000 77,505,175 63,565,726 141,070,901 433 

2001 70,080,429 54,756,004 124,836,433 383 

2002 73,512,742 50,591,607 124,104,349 381 

2003 76,828,955 52,579,687 129,408,642 397 

2004 76,678,282 52,180,529 128,858,811 395 

2005 53,891,936 71,991,595 125,883,531 386 

2006 41,115,042 86,237,080 127,352,122 391 

2007 39,921,246 86,258,479 126,179,725 387 

2008 32,810,276 79,591,429 112,401,699 345 

2009 32,728,517 73,722,890 106,451,403 327 

2010 34,161,942 72,731,711 106,893,638 328 

2011 29,862,714 69,634,250 99,496,964 305 

2012 30,760,754 73,286,975 104,047,729 319 

2013 27,678,859 69,927,054 97,605,913 300 

2014 25,531,304 63,978,054 89,509,358 275 

2015 23,822,381 54,375,243 78,197,624 240 
 

Table 7 presents the annual production from the District’s main well field as well as the 
horizontal wells.  Total production over the 2000-2015 time period has ranged from 292 AFA 
(2015) to 450 AFA (2002) with a long term average of 396 AFA. 
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Table 7 – Annual Production 2000-2015 

  Main Well Field Horizontal Well Total Annual Production 
Year Gallons AF Gallons AF Gallons AF 

2000 135,668,000 416 8,745,900 27 144,413,900 443 

2001 138,561,000 425 5,192,400 16 143,753,400 441 

2002 134,426,400 413 12,250,200 38 146,676,600 450 

2003 128,393,700 394 13,048,200 40 141,441,900 434 

2004 129,762,100 398 11,529,000 35 141,291,100 434 

2005 125,375,264 385 11,634,700 36 137,009,964 420 

2006 132,058,496 405 9,000,100 28 141,058,596 433 

2007 127,244,676 391 9,105,765 28 136,350,441 418 

2008 113,150,100 347 5,469,900 17 118,620,000 364 

2009 107,688,620 331 8,641,380 27 116,330,000 357 

2010 113,819,100 349 6,080,900 19 119,900,000 368 

2011 100,496,060 308 7,787,500 24 108,283,560 332 

2012 117,237,800 360 4,652,200 14 121,890,000 374 

2013 127,803,605 392 6,568,713 20 134,372,318 412 

2014 108,723,043 334 7,660,814 24 116,383,857 357 

2015 90,237,525 277 4,962,475 15 95,200,000 292 
 

5.2 Unbilled Water 

Table 8 provides a summary of unbilled water for the 2000-2015 time period.  Unbilled water 
represents the difference between metered water use and metered production.  Unbilled water not 
only represents unaccounted for leaks within the distribution system and inaccurate water meters, 
but also accounted for water such as fire hydrant flushing, construction water, etc.   

The District is diligent in operation and maintenance activities aimed at reducing unaccounted 
for water losses in the system.  This approach includes frequent leak detection activities as well 
as monthly water audits to detect loss increases early on.  Unbilled water varies from year to year 
based on a number of factors.  For instance, high leakage was seen in 2013 and 2014 which 
included major leaks on transmission main at the Stables and the S turns on Squaw Valley Rd.  
District staff also fixed a major leak in the well casing at Well 1R.     
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Table 8 – Unbilled Water 2000-2015 

Year Production, Gallons Metered, Gallons Unbilled Volume, Gallons % Unbilled 

2000 144,413,900 141,070,901 3,342,999 2.3% 

2001 143,753,400 124,836,433 18,916,967 13.2% 

2002 146,676,600 124,104,349 22,572,251 15.4% 

2003 141,441,900 129,408,642 12,033,258 8.5% 

2004 141,291,100 128,858,811 12,432,289 8.8% 

2005 137,009,964 125,883,531 11,126,434 8.1% 

2006 141,058,596 127,352,122 13,706,474 9.7% 

2007 136,350,441 126,179,725 10,170,716 7.5% 

2008 118,620,000 112,401,699 6,218,301 5.2% 

2009 116,330,000 106,451,403 9,878,597 8.5% 

2010 119,900,000 106,893,638 13,006,362 10.8% 

2011 108,270,000 99,496,964 8,773,036 8.1% 

2012 121,890,000 104,047,729 17,842,271 14.6% 

2013 134,360,000 97,605,913 36,754,087 27.4% 

2014 116,400,000 89,509,358 26,890,642 23.1% 

2015 95,200,000 78,197,624 17,002,376 17.9% 

  Average 15,041,691 11.8% 

5.3 Average Day and Maximum Day Demand Demands 

Table 9 presents historical MDDs and the date on which they occurred.  The maximum demands 
seen were on August 19, 2000 (608 gpm) and August 8, 2002 (655 gpm).  These higher than 
typical MDDs were likely the result of operational issues such as the filling of water storage 
tanks.  The average MDD over the 2000-2015 time period was approximately 525 gpm.  The low 
demand in 2015 (375 gpm) was a direct result of the Stage 2 water conservation measures 
required by the State’s mandatory water conservation requirement.   

System wide MDD:ADD peaking factor ranges from 2.02-2.35 over the 16 year data period.  
The District has historically used a peaking factor of 2.5 for assessing future water demands for 
multi-family (condominiums and hotel units) and commercial uses, and a peaking factor of 3.5 
for SFR units.  SFR peaking factors have ranged from 3-4 over the data time period, confirming 
that a MDD:ADD peaking factor of 3.5 will continue to be used to assess MDD for future SFR 
development.   
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Table 9 – ADD and MDD 2000-2015 

Year ADD, gpm Max Day, gallons MDD, gpm Date 

2000 275 875,000 608 August 19 

2001 274 803,000 558 July 20 

2002 279 943,000 655 August 8 

2003 269 797,000 553 July 19 

2004 269 813,000 565 August 6 

2005 261 786,000 546 July 29 

2006 268 834,000 579 July 26 

2007 259 827,000 574 August 10 

2008 226 670,000 466 August 12 

2009 221 666,000 463 July 24 

2010 228 741,000 515 July 30 

2011 206 654,000 454 July 29 

2012 232 675,000 469 August 6 

2013 256 755,000 524 July 21 

2014 221 706,000 490 June 9 

2015 181 540,000 375 June 19 

5.4 Water Demand Factors 

Table 10 shows the unit demand factors used to estimate water use by land use classification.  
The unit demand factors are based on an analysis of historical customer metered data.  The Unit 
Demand Factor associated with SFR lots is based on average water use by residential customers 
that showed water use throughout the year, each month.  This portrays a more realistic estimate 
of a full time resident, as compared to transient, part time residents.  Multi-family residential 
demand factors are based on per bedroom water demands.  This includes 100 gpd/person water 
use and two (2) persons per bedroom.  Finally, the commercial floor area water demand factor is 
based on a comprehensive review of metered water use data and represents estimated ADD 
during 100% occupancy.  The multi-family and commercial water demand factors are based on 
100% occupancy.  In reality, annual and monthly water use for multi-family and commercial 
would be lower based on actual occupancy rates.  MDD usage, though, would be based on 100% 
occupancy. 
 
The Production Demand includes an additional 11.8% system unbilled water factor to account 
for the actual production requirement. 
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Table 10 – Unit Demand Factors by Land Use 

Land Use Unit Demand Factor Production Demand 

SFR 550 gpd/SFR 615 gpd/SFR 

Multi-Family 200 gpd/bedroom 224 gpd/bedroom 

Commercial 0.24 gpd/ft2 0.27 gpd/ft2 

  
Based on this, a SFR is estimated to use approximately 0.69 AFA.  At 100% occupancy, annual 
multi-family water use is approximately 0.25 AFA/bedroom and commercial water use is 
approximately 0.17 AFA/ 1000 sq. ft. commercial floor area.   
 
Table 11 presents the MDD water demand factors by land use classification based on the 
MDD:ADD peaking factors described in Section 5.3. 
 

Table 11 – MDD Demand Factors by Land Use 

Land Use MDD, gpd MDD, gpm 

SFR 2,150 1.49 

Multi-Family 560 0.39 

Commercial 0.67 0.0005 

  

6.0 AVAILABLE WATER SUPPLY 

The ability to meet future demands is based on annual and monthly supply during the critical 
summer months, as well as during maximum day demand (MDD) conditions.  This is done by 
comparing historical water demands with maximum available production capacity from the 
District’s existing wells based on the MSA.  The MSA evaluated the maximum operational 
production capability of the District’s existing wells in the main well field under current water 
demand conditions. 

Available water supply is based on equivalent residential units (ERUs), with an ERU being 
defined as a single family residential connection.  Multi-Family residential ERUs are based on 
bedrooms, and commercial ERUs are based on square footage.  Table 12 shows ERU equivalents 
for the specific land use classifications.  The ERU Equivalent for Multi-Family and Commercial 
is based on the production demand factor from Table 10.   

Table 12 – ERU Equivalents 

Land Use ERU Equivalent Units 

SFR 1.0 SFR/ERU 

Multi-Family 2.8 Bedroom/ERU 

Commercial 2,300 Commercial sq. ft./ERU 
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In determining the District’s available water supply to serve new customers, the 75th percentile of 
the historical demands from 2000-2015 as presented in Section 5.0 were used.  This provides a 
somewhat conservative approach, providing a factor of safety in estimating the potential number 
of new connections the District can serve based on the estimated maximum available water supply.  

6.1 Average Annual Demand  

Available annual water supply from the District’s existing wells is shown in Table 13.  

Table 13 –Available Annual Water Supply 

 
75th Percentile Baseline 

Annual Demand 
Maximum Water 

Supply 
Available Water 

Supply 

Gallons 131,500,000 199,500,000 68,000,000 

AFA 404 612 209 
 
The estimated available annual water supply is 209 AFA based on a comparison of the 75th 
percentile baseline annual water demand and the potential maximum water supply.  The District 
currently has 10 residential equivalent water service commitments; 7 SFR lots and 3 SFR 
equivalents committed for the Blythe Arena, or approximately 7 AFA of demand.  This leaves 
approximately 202 AFA of supply from the main well field for future demands. 

Table 14 shows the available ERUs, by land use classification, that can be serviced based on the 
annual maximum supply estimate and the unit demand factors from Table 10.   

Table 14 – Available ERUs – Annual Maximum Supply 

Land Use Remaining ERUs 

SFR 293 SFR 

Multi-Family 806 Bedrooms 

Commercial 677,000 Sq. Ft. 
 

For comparison, the 2007 Capacity and Reliability Study Update showed approximately 69 SFR 
lots that could be served from the remaining main well field pumping capacity.  No estimates 
were made for multi-family or commercial ERUs in that study.   

6.2 Critical Months Demands 

The highest monthly water demands in the Valley are seen between June-October.  Peak 
production months have historically been July/August.  These are also the critical water supply 
months as production can be limited based on late summer/early fall groundwater levels in the 
aquifer.  Table 15 compares the District’s 75th percentile production quantities from the west 
aquifer for 2000-2015 to the MSA production estimates for the months of July-August. 
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Table 15 – Peak Month Available Water Supply 

 75th Percentile Baseline 
Monthly Demands Maximum Water Supply 

Available Water 
Supply 

Month Gallons AF Gallons AF Gallons AF 

July 19,000,000 59 28,457,855 87 9,500,000 29 
August 19,700,000 61 28,815,453 88 9,600,000 28 

 
The estimated available critical month water supply is 28 AF based on a comparison of the 75th 
percentile baseline monthly water demands and the potential maximum water supply.  The 
District currently has 10 residential equivalent water service commitments; 7 SFR lots and 3 SFR 
equivalents committed for the Blythe Arena, or approximately 1 AF of maximum month 
demand.  Therefore, there is approximately 27 AF of available water supply to serve additional 
connections.  Table 16 shows the available ERUs, by land use classification, that can be served 
based on the peak monthly maximum supply estimate and a maximum month unit demand factor 
of 1,450 gpd/SFR lot.   

Table 16 – Peak Month Available ERUs 

Land Use Remaining ERUs 

SFR 192 SFR 

Multi-Family 533 Bedrooms 

Commercial 444,000 Sq. Ft. 
 
For comparison, the 2007 Capacity and Reliability Study Update addressed July and August 
production requirements, but did not estimate the remaining ERUs that could be served during 
those critical water supply months. 

6.3 Maximum Day Demand 

California Waterworks Standards, Chapter 16 Section §64555(c) requires a public water system 
using only groundwater to be meet the systems MDD with the highest capacity source off line.  
Section §64555(d) further states that the total capacity of the source(s) shall be reduced, as 
necessary, to account for seasonal variation in capacity.  The current pumping capacities of the 
District’s existing wells are shown in Table 17.   

The District’s total maximum day production capacity, including the horizontal wells, is 1,321 
gpm.  This assumes that Well 2R is pumping at its rated capacity of 340 gpm.  It has been 
necessary to pump Well 2R below its rated capacity in time of low aquifer levels, specifically 
during the summer/early fall months.  Pumping may need to be reduced to as low as 200 gpm in 
the critical summer months when demands are highest. 

Based on this, with Well 5R (425 gpm) out of service and Well 2R pumping at a reduced 
capacity of 200 gpm, the District’s total MDD supply capacity is 756 gpm. 



Squaw Valley Public Service District 14  2016 Capacity and Reliability Study Update 
FINAL   June 2016  

It should be noted that the MSA estimated potential maximum production on both an annual and 
monthly basis with Well 2R being non-operational.  For the purposes of meeting a 24-hour 
MDD, Well 2R will be an available water supply. 

Table 17 –Well Capacities 

Well Rated Capacity (gpm) 

Well 1R 420 

Well 2R 340 

Well 3 115 

Well 5R 425 

Horizontal Well 21 (75th percentile) 
 
The estimated MDD for the 2000-2015 time period based on the 75th percentile is 567 gpm.  The 
District currently has 10 residential equivalent water service commitments; 7 SFR lots and 3 SFR 
equivalents committed for the Blythe Arena, or approximately 15 gpm of MDD.  Based on the 
MDD supply capability of 756, gpm, there is an additional approximately 174 gpm of MDD 
supply capacity.  Table 18 shows the estimated available MDD water supply as well as the ERUs 
that can be served by this supply, by land use classification, based on the unit demand factors 
from Table 11.   

Table 18 – Available MDD Supply and ERUs 

Land Use 
Historical 

MDD  
MDD 

Supply 
Available 

MDD Supply Remaining ERUs 

SFR 
567 756 174 

117 SFR 

Multi-Family 447 Bedrooms 

Commercial 376,000 sq. ft. 

** Units - gpm     
 
The 2007 Capacity and Reliability Study Update did not formally estimate the number of 
additional ERUs that may be served during a MDD demand scenario. 

7.0 SUMMARY AND CONCLUSIONS 

The 2016 CRS Update assessed the ability of the District to meet existing and future water 
demands in normal and dry year scenarios.  This was done by comparing historical water 
demands with modeled maximum potential production capacity from the District’s existing wells 
based on the MSA.  The ability to meet future demands was assessed based on annual and 
monthly water supply and demands, as well as during MDD conditions. 

The purpose of the MSA was to estimate the maximum groundwater supply available from the 
existing well field configuration in the west aquifer.  The MSA is an essential component to 
understanding potentially available water supply from the District’s existing wells for future 
development in the Valley.  The MSA used the most recently calibrated groundwater model to 
estimate maximum available water supply.  The maximum available water supply is actually an 
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operational yield and pertains to maximizing pumping volume based on well field operational 
considerations while maintaining well functionality and is based on the historic timing of water 
demands.  Previous studies have attempted to define the “sustainable” yield of the aquifer, but 
variations in the timing and distribution of demand and pumping make defining a “sustainable” 
yield not possible.  The MSA used pumping water level and the production capacity of the pump 
in each well as criteria for the analysis.  The results showed that the maximum water supply 
would be achieved with Well 2R offline as it is most affected by reduced pumping levels.  Based 
on this, the District’s wells could produce approximately 612 AF annually.  In the critical months 
of July/August, the District wells could produce nearly 90 AF of water per month. 

Historical and current water demands for the time period 2000-2015 were used in this evaluation.  
This time period represents historical water use at the current level of development in Squaw 
Valley over a range of hydrologic conditions, including average, wet, and dry years.  This time 
period also represents changes in water use patterns associated with the implementation of the 
District’s conservation based inverted block rate structure in 2004, the great recession that began 
around 2007-2008, and the State issued mandatory water conservation requirements in 2015 as a 
result of California’s multi-year drought. 

Over the time period, total production from the District’s main well field and the horizontal wells 
ranged from a low of 292 AFA (2015) to 450 AFA (2002), with a long term average of 396 
AFA.  The highest monthly demands in the Valley are seen in July/August, with the long term 
average demands in these months being approximately 60 AF.  Finally, the 24-hour MDD has 
ranged from a low of 375 gpm (2015) to as high as 655 gpm (2002). 

The ability to meet future demands was assessed based on annual and monthly water supply and 
demands, as well as during MDD conditions.  Table 19 provides a summary of the potential 
number of new connections the District can serve based on the estimated maximum available 
water supply.   

Table 19 – Summary Available ERUs 

Land Use Annual Peak Month MDD 

SFR 293 192 117 

Multi-Family (Bedrooms) 806 533 447 

Commercial (Sq. Ft.) 677,000 444,000 376,000 
 

The governing criteria for water supply available for future development is MDD.  California 
Waterworks Standards, Chapter 16 Section §64555(c) requires a public water system using only 
groundwater to be able to meet the system’s MDD with the highest capacity source off line.  
Section §64555(d) further states that the total capacity of the source(s) shall be reduced, as 
necessary, to account for seasonal variation in capacity.  The District’s ability to pump water 
during MDD conditions is based on Well 5R (425 gpm) being out of service and Well 2R 
pumping at a reduced capacity of 200 gpm.  At that point, the available MDD water supply is 
756 gpm.   
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As discussed previously, the MSA defined an operational maximum yield, not a safe sustainable 
yield.  The operational yield was based on the District’s existing pumping facilities and the 
historic water demands.  Any change to the timing of the demands, changes to the existing well 
field (new wells, etc.), or adverse water quality conditions would require the maximum available 
water supply to be re-evaluated. 
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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 



Technical Memorandum 

Maximum Supply Analysis  Page 7 

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

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

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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