
June 17, 2016 
 
Underlying data and analysis for Tuolumne Utilities District (TUD) water availability in 
multiple dry years, Executive Order B-37-16 Drought Emergency Regulation Section 
864.5 Self Certification of water supply 
 
The water supply available to TUD resets each year 
TUD receives water supply from the South Fork Stanislaus River (SFSR) through a contact with 
PG&E.  The average annual unimpaired flow is in the range of 100,000 acre-feet. Strawberry 
reservoir (18,000 acre-feet capacity) and Lyons reservoir (5,500 acre-feet capacity) are located 
on the SFSR and fill in all years but fell just short of filling in 1977. In 2015, there was roughly 
35,000 acre-feet of runoff and both reservoirs filled.  A clear indication that water supply will be 
met for TUD (in each year) is based on the fact that the reservoirs fill as they did in all years 
spanning 2012 - 2016.  This fact can be confirmed by the reservoir data provided from the 
California Data Exchange Center (CDEC) for Lyons and Strawberry reservoirs. 
http://cdec.water.ca.gov/cgi-progs/queryDaily?LYS 
http://cdec.water.ca.gov/cgi-progs/queryDaily?SWB 
 
TUD may conserve water when other agencies don’t 
Further descriptions of multiple dry years are provided in the Water Supply Reliability section of 
the TUD Urban Water Management Plan.  For convenience, these sections have been 
extracted and included with this submittal.  In short, if Strawberry and Lyons reservoirs fill, then 
the water supply for TUD is met for the year regardless of the conditions faced in the previous 
year(s).  Because there is limited access to carry-over storage, TUD is reliant on some minimum 
runoff in every year.  So, if unusually dry conditions extend into late January and February (as 
they did in 2012, 2014, and 2015) then TUD may likely implement water conservation measures 
in order to prepare for (although unlikely) a return of conditions like those of 1977.  The runoff 
volume in 1977 would provide enough water for TUD for the year, but conditions would certainly 
be very dry year and warrant significant water conservation for all Californians.  TUD 
successfully reduced water demand in early 2014 as a precaution however late storms did 
eventually fill both reservoirs regardless.  If snow and climate conditions like 2014-2016 occur 
again, TUD water supply needs would still be met. 
 
Groundwater 
Groundwater provides about 3% of the potable water and about 0.5% of the total TUD water 
supply, therefore reliance on groundwater is relatively small. Separately, Tuolumne County is 
experiencing groundwater contamination and well failures in isolated pockets outside the TUD 
district boundary near the Jamestown area. The TUD owned and operated groundwater wells 
however are not impacted. TUD has been working with Tuolumne County officials, DWR and 
the Water Resourced Control Board to address this condition.  TUD is the lead agency in 
implementing the Quartz/Stent water mainline extension project to serve treated water (surface 
water supply) to 30 customers who have experienced contaminated or failed groundwater wells 
in this area.  TUD is near completion of the design and permitting and has been approved for 
State funding.  This project should be completed by the spring of 2017.   
 
The following descriptions of the TUD water supply are extracted from relevant sections of the 
2015 update to the TUD Urban Water Management Plan to be adopted on June 28 and 
submitted to DWR before July 1, 2016.  This document is designed to provide supporting data, 
analysis and sources requested for this submittal. 

http://cdec.water.ca.gov/cgi-progs/queryDaily?LYS
http://cdec.water.ca.gov/cgi-progs/queryDaily?SWB


 

Local Water Supplies 
TUD currently obtains its water supply from two primary sources: surface water from the South 
Fork of the Stanislaus River under TUD's Agreement with PG&E, and TUD operated 
groundwater wells. TUD also uses disinfected secondary treated recycled wastewater for 
irrigation to agriculture lands. The recycled water supply does not replace treated water, but 
supplements the raw water supply to agricultural customers which allows more raw water to 
become available for potable treatment. Recycled water is discussed in Chapter 4. 

The surface water supply from the South Fork of the Stanislaus River accounts for 97 percent of 
the supply available for potable use. Groundwater in the County is limited due to the hard, 
impermeable bedrock that covers the majority of the County. The current and planned water 
from PG&E is based on the minimum available water supply as calculated during critical dry 
years. A more detailed description of how this minimum volume is calculated is provided in 
Chapter 6. The minimum water supply from PG&E is calculated to be 24,500 AF as summarized 
in Table 3-1. A third component of TUD’s water supplies, as shown in Table 3-1, is from 
recycled water in the form of disinfected secondary treated wastewater to customers for 
agriculture irrigation uses. This recycled water displaces raw water that would otherwise be 
supplied for agriculture irrigation purposes. While recycled water is included in the total water 
supply, TUD recognizes that the recycled water supply can never exceed the agriculture 
irrigation use demands. TUD’s recycled water supply is discussed in further detail in Chapter 4. 

Table 3-1: Current and Planned Water Supplies (AFY) 

Source 2015 2020 2025 2030 2035 2040 

Water planned 
from PG&E 24,500 24,500 24,500 24,500 24,500 24,500 

Groundwater 1,465 1,465 1,465 1,465 1,465 1,465 

Recycled water 1,627 1,980 2,114 2,180 2,247 2,316 

Total 27,593 27,946 28,080 28,145 28,212 28,282 
Notes: 
1. Based on calendar year. 

 

Surface Water 
Surface water is supplied to TUD from the South Fork of the Stanislaus River under a 1983 
Agreement with PG&E (1983 Agreement). Under the 1983 Agreement, PG&E transferred 
ownership of the Tuolumne Water System to the County. The water system and the PG&E 
water supply Agreement was transferred from the County to TUD in 1992. The 1983 Agreement 
provides that PG&E will continue to provide, in perpetuity, a water supply to the TUD Water 
System under PG&E's water rights in the South Fork of the Stanislaus River, including PG&E's 
Lyons Reservoir and Pinecrest Lake (also known as Strawberry Reservoir), and delivered 
through PG&E's Main Tuolumne Canal. The Main Tuolumne Canal is used to deliver water to 
the Phoenix Power House where TUD then takes delivery of water for Sonora and Jamestown.  

The 1983 Agreement states that PG&E will provide a "base supply" delivered to diversion points 
along the Main Tuolumne Canal prior to the head-works of the Phoenix Penstock to supply the 



higher elevation regions of the TUD Water System. The agreement provides that a 
“supplemental supply" volume of water be delivered through Lyons Reservoir and Pinecrest 
Lake storage typically occurring after Labor Day and through the end of the calendar year of 
each year. The volume of water under the Agreement each year are not quantified, but are 
formula-determined, based on the amount of natural flow of the South Fork of the Stanislaus 
River for a given year and what can be made available to the TUD water system each year from 
PG&E's facilities on the South Fork of the Stanislaus River. Additional water is available for 
purchase depending on timing of runoff in each year. A copy of the 1983 Agreement with PG&E 
is available at the District office. The South Fork of the Stanislaus River watershed has an 
average annual yield of approximately 100,000 AF. Lyons Reservoir and Pinecrest Lake have a 
combined storage of approximately 24,000 AF.  

As discussed above, the minimum surface water supply from PG&E is calculated to be 
approximately 24,500 AF based on the available water supply during critical dry years. A more 
detailed description of critical dry year volume is provided in Chapter 6.  

Groundwater 
Groundwater from TUD wells provides approximately three (3) percent of the domestic water 
supplied annually to TUD customers. The majority of available groundwater is transient and 
found in fractured rock. The County is located within the foothills and higher elevations of the 
Sierra Nevada where the subsurface material consists primarily of impermeable granitic and 
greenstone bedrock which can result in a low groundwater yield. DWR’s Bulletin 118 provides a 
detailed description of groundwater basins in California, which are generally alluvial; the DWR 
Bulletin does not identify or describe any groundwater basins in the County as there are no 
alluvial basins.  

Current, non-critical year pumping of TUD wells produces an average 1,465 AFY. Table 3-2 
shows TUD's wells and their estimated potential annual yield. 

Table 3-2: Estimate Groundwater Well Capacity 

TUD Groundwater Well Name 
Estimated Well Capacity  

(AFY) 
Apple Valley #1 73 
Apple Valley #2 128 
Apple Valley #3 181 
Brentwood  29 
Caylor 0 
Cedar Ridge Springs 120 
Comstock 15 
Confidence #1 12 
Confidence #2 8 
Crystal Falls Business Park 29 
Crystal Falls Plant 95 
Cuesta Center 10 
Lambert 10 
Marble Quarry 0 
Mono Village #2 80 
Mono Village #7 72 
Oakridge Ranch 26 
Peaceful Pines 19 



Table 3-2: Estimate Groundwater Well Capacity 

TUD Groundwater Well Name 
Estimated Well Capacity  

(AFY) 
Phoenix Lake 62 
Rybar #1 20 
Rybar #2 20 
Scenic Brook #1 0 
Scenic View 30 
Wards Ferry #1 150 
Wards Ferry #2 25 
Wards Ferry #4 20 
Mill Villa 181 
Springfield #5 50 
Maximum Production 1,465 

 
TUD will continue to use the limited groundwater supply available from its wells as needed each 
year. Table 3-3 provides a summary of TUD’s groundwater pumping history from the calendar 
years 2005 through 2015. TUD has not adopted a groundwater management plan under 
Part 2.75 (commencing with Section 10750) of the California Water Code nor has the 
groundwater supply in the District been subject to any adjudication. 

Table 3-3: Groundwater Pumping History by TUD (AF) 

 2010 2011 2012 2013 2014 2015 

Metered Pumping 163 170 136 141 143 93 
Percent of Total 
Water Supply 0.6 0.6 0.5 0.5 0.5 0.3 

Note: 
1. Based on calendar year. 

 
TUD projects that well usage will increase at approximately the same rate as the overall 
population growth rate described in Chapter 2. It is assumed that communities dependent on 
groundwater wells will continue to be dependent on these sources as growth occurs in these 
areas. As small systems are acquired, it is assumed that wells associated with those systems 
will also be acquired; however, this additional groundwater supply is not included in this UWMP. 
The projected groundwater pumping volumes through 2040 as summarized in Table 3-4 are 
well below the potential annual yield listed in Table 3-2 above.  

Table 3-4: Projected Groundwater Pumping Amounts by TUD System (AF) 

 2020 2025 2030 2035 2040 

Metered 
Pumping 104 117 131 137 143 

Percent of 
Total Water 

Supply 

0.4 0.4 0.5 0.5 0.6 

Note: 
1. Based on calendar year. 

 



 

 

 

Reliability of Water Supply 
As discussed in Chapter 3, TUD receives water for the Treated Water System from two (2) 
primary sources: surface water through the Agreement with PG&E and groundwater.  

The surface water supply from the South Fork of the Stanislaus River accounts for 
approximately 89 percent of the total available water supply and 97 percent of the supply 
available for potable use. In general, TUD’s supply is expected to be 100 percent reliable 
through 2040 in normal years. This reliability is a result of the historic reliability and availability of 
the South Fork of the Stanislaus River, groundwater supply, and recycled water for agricultural 
irrigation. The reliability and vulnerability of the water supply to TUD are discussed below in 
terms of seasonal and climatic shortages.  

Surface Water Supply Reliability 
TUD has historically used 24,500 AFY as the minimum volume of available surface water and 
has thus elected to continue to use 24,500 AFY in this UWMP update as a conservative 
minimum available surface water volume based on hydrologic records and modeling, SWRCB 
decisions, and the multiple-year drought beginning in 2012. 

Hydrologic Records and Modeling 

The available supply during a normal water year is expected to be much higher than the 
assumed 24,500 AFY based on hydrologic records for the Stanislaus River System and 
modeling that was conducted in 1999 for Federal Energy Regulatory Commission (FERC) 
relicensing of the PG&E Spring Gap Hydroelectric Project for the South Fork of the Stanislaus 
River.  

Hydrologic records for New Melones Reservoir, downstream of Lyons Reservoir and Pinecrest 
Lake where the South, Middle and North Forks of the Stanislaus River combine, show that 1977 
was the driest year on record for the Stanislaus River System. Moreover, every year since 1977, 
the annual runoff from the Stanislaus River System has exceeded the runoff from 1977, with 
average runoff just over 1,100,000 AFY. Table 6-1 depicts the May 1 DWR forecast runoff for 
the Stanislaus River into New Melones Reservoir for several dry years including 2012, 2014 and 
2015.   
 

Table 6-5: Summary Historic Full Natural Flow – Stanislaus River  

Year 

Unimpaired Runoff 
Stanislaus River Inflow to New 

Melones1 (AF) 

April 1 Snow Water 
Equivalent  

Lower Relief Valley 
Station2 
 (inches) 

Total Accumulated Rainfall3 
(inches) 

Average  1,100,0004 395 326 

1977 165,000 9 15 

1987 350,000 23 17 



1991 510,000 30 20 

2012 590,000 18 20 

2014 363,000 19 17 

2015 288,000 1.5 17 
Sources: 
1. DWR Bulletin 120 May 1 forecasts for unimpaired runoff for Stanislaus River below Goodwin Reservoir (also known as inflow to 

New Melones) for April through July of that year.  http://cdec.water.ca.gov/snow/bulletin120/index2.html 
2. Lower Relief Valley REL Station through the California Data Exchange System. http://cdec.water.ca.gov/cgi-

progs/queryDaily?REL 
3. Sonora RS Station through the California Data Exchange System. http://cdec.water.ca.gov/cgi-progs/stationInfo?station_id=SOR 
4. Average unimpaired runoff based on records from 1961-2010. 
5. Average snow water equivalent based on records from 1930-2015. 
6. Average total accumulated rainfall based on records from 1905-2015. 

As a result of the PG&E Spring Gap Hydroelectric Project hydrologic modeling, which used 
hydrologic data from 1974-1999, minimum target storage levels within Lyons Reservoir and 
Pinecrest Lake were established at 1,200 AF and 3,500 AF, respectively (see Appendix K). 
Based on these minimum targeted storage levels, TUD’s available surface water supply during 
multiple-dry water years is estimated to be between 26,600 and 27,650 AFY. Therefore, for the 
purposes of planning, TUD uses 24,500 AFY as a conservative minimum surface water supply. 

SWRCB Decisions 
 
Relicensing of the PG&E Spring Gap Hydroelectric Project also resulted in the SWRCB 
condition that Pinecrest Lake water elevation be held at or above a minimum lake elevation 
(5,608 feet) in the summer months through the Labor Day holiday. Under this SWRCB 
condition, if Pinecrest Lake elevation were to drop below the minimum lake elevation naturally, 
no withdrawals from Pinecrest Lake would be allowed prior to Labor Day.  In March of 2015, the 
SWRCB released a Notice of Intent (NOI) to adopt the Mitigated Negative Declaration (MND) to 
lower the minimum lake elevation requirement of Pinecrest Lake from 5,608 to 5,600 feet until 
Labor Day, depending on the water year type, thus allowing PG&E reasonable access to water 
from Pinecrest to support TUD during unusually dry years.  At the time of this 2015 UWMP 
update, a final ruling on the MND had not been reached.  
 
Recent Drought Conditions and Response 
 
Within the past 10 years, unusually dry climate conditions and weather forecasts existed in the 
early winter of 2012, 2014 and 2015. During these dry conditions, the District and its users have 
been able to implement critically dry year planning and significant community conservation. In 
addition, during 2012, 2014, and 2015 projected flows were low, TUD was granted variance to 
the SWRCB Pinecrest Lake Labor Day minimum storage requirement of 5,608 feet under 
condition that TUD remain in Phase III water conservation. Furthermore, in 2014 and 2015, a 
variance to the instream flow requirement for releases from Lyons Reservoir was granted in 
order to help maintain storage in Lyons Reservoir through the summer. 
 

Groundwater Supply Reliability 
The pumping amounts for the TUD groundwater wells are adequate and reliable for the 580 
customers that rely on isolated groundwater well systems as their primary source of water within 
the TUD system. For the reliability calculations presented below, TUD is conservatively 
assuming that the wells could be impacted by reduction in capacity as a result of seasonal or 

http://cdec.water.ca.gov/snow/bulletin120/index2.html
http://cdec.water.ca.gov/cgi-progs/queryDaily?REL
http://cdec.water.ca.gov/cgi-progs/queryDaily?REL
http://cdec.water.ca.gov/cgi-progs/stationInfo?station_id=SOR


climatic reductions in precipitation levels. When calculating sustained pumping during a critical 
dry year, TUD assumes that the District’s wells in Table 3-2 could sustain 50 percent of the total 
potential annual yield of 1,465 AFY, equating to approximately 733 AFY. TUD assumes a 50 
percent reduction in groundwater availability due to the lack of available data on Sierra foothills 
wells. However, TUD will continue to monitor the capacities of their groundwater wells to try to 
better estimate the climate and seasonal variations on groundwater well production. 

Table 6-2 provides a comparison potential annual yield to projected demands for each of the 
four isolated groundwater distribution systems. As shown in Table 6-2, each isolated 
groundwater system has adequate supply to meet the dry weather condition assumption of 50 
percent reduction in the well system’s potential annual yield to meet demand projections 
through the year 2040.  

 

Table 6-6: Isolated Groundwater Distribution System Supply and Demand Comparison 

Well Only Systems 

Maximum 
Potential  
Annual 

Yield from 
Wells 

Production (AFY) 
2040 

Surplus  
Supply 

Treatment 

AFY 2020 2025 2030 2035 2040  

% of  
Annual  
Yield  

Apply Valley 382 63 66 69 72 75  80 Ortho-
polyphosphate 

Peaceful Pines 19 8 8 9 9 9  51 none 
Phoenix Lake Park 62 8 8 9 9 9  85 Filter 
Wards Ferry 195 18 19 20 21 22  89 none 
Note: 
1. Based on calendar year. 
 
 

Average, Single-Dry, and Multiple-Dry Year Planning 
The actual volume of surface water available through the PG&E Agreement each year is 
formula-determined based on the amount of natural flow of the South Fork of the Stanislaus 
River measured through Goodwin Dam. The 2004 calendar year was determined to be 
representative of an average year and the 1977 calendar year was determined to be 
representative of the single driest year based on the Spring Gap Project data. The 
representative multiple-dry water year is identified as 1 June 1976 to 31 May 1978, the critical 
period of record for the TUD Water System.  Table 6-4 lists TUD’s single-dry year and multiple-
dry year periods for both groundwater and surface water supplies.  Despite unusually dry 
conditions that started in 2012, 2014 and 2015, precipitation later in the winter of each of these 
years improved.  The driest year on record remains 1977 and the driest multiple-dry years 
remain as the years 1976-1978. 



Table 6-7: Basis of Water Year Data 

Water Year Type Base Year(s) Historical Sequence 

Surface Water and Groundwater 

Normal Water Year 2004 1976-2015 

Single-Dry Water Year 1977 1976-2015 

Multiple-Dry Water Years 1976-1978 1976-2015 
Note: 

Water supply projections for surface water, groundwater, and recycled water sources during 
normal year, single-dry year, and multiple-dry year scenarios based on the reliability discussions 
presented above are summarized in Table 6-5 for the TUD Water System for 2040. The normal-
year supply represents the expected supply under average hydrologic conditions, the dry-year 
supply represents the expected supply under the single driest hydrologic year, and the multiple-
dry year supply represents the expected supply during a period of three consecutive dry years. 

Table 6-8: Supply Reliability for the TUD Water System for Year 2040 (AFY) 

Source 
Normal Water 

Year 
Single-Dry 
Water Year 

Multiple-Dry Water Years 

Year 1 Year 2 Year 3 

Surface 
Water1 24,500 24,500 24,500 24,500 24,500 

Groundwater2 1,465 733 733 733 733 
Recycled 
Water3 2,316 2,316 2,316 2,316 2,316 

Total 28,282 27,549 27,549 27,549 27,549 
Percent of Normal 97 97 97 97 

Note: 
1. For the purposes of planning, TUD uses 24,500 AFY as a conservative minimum surface water supply for all 

year types. 
2. Groundwater is assumed to be impacted by reduced precipitation in dry years with an availability of 50 

percent in dry years. 
3. Available recycled water supply assumes that 100% of the wastewater collected is recycled for agricultural 

irrigation. 
 
As discussed above, TUD’s surface water supply from the South Fork of the Stanislaus River, 
which accounts for 89 percent of the total available water supply and 97 percent of the supply 
available for potable use, is expected to be 100 percent reliable during all year types. The 
reliability of the surface water and groundwater combined during dry years is 97 percent of 
normal. TUD’s total water supply is projected to be 97 percent reliable for the Year 2040 as 
shown in Table 6-5.  
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