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Raw Water Master Plan Update – Phase I Technical Analysis 
 Nevada Irrigation District Final Report 

Kleinschmidt Associates 8-1 September 2005 

8.0 CANAL PLANNING ASSESSMENT 
 

NID has established numerous policies and procedures which address a wide range of 

topics including but not limited to daily system operation, canal/conveyance protection, 

expansion procedures, annexation procedures, conservation measures.  The ones most pertinent 

to the raw water master planning relate to canal protection, canal improvements and conservation 

measures.  The following sections summarize these policies and procedures. 

 

8.1 Canal Improvement Policies 
 

Review of the 1985 RWMP reported three policies that address improvements 

within the canal conveyance system: 

 

A. Policy for Small Lateral Improvements and Development 
 

This policy addresses the improvements of small lateral facilities in 

respect to other facilities within the District.  The policy lists the means to 

establish priority and sizing methods for improvements, time sequence for staged 

improvements and method for determining when to initiate the improvements.  

For example, a sliding scale was proposed for sizing respective canal 

improvements.  A 25 percent increase above the peak flow demand is easy to use 

as the design flow and, therefore, recommended for future modifications.  This 

percent increase has been used in this analysis. 

 

Although these policy recommendations are valid, it is suggested that 

more emphasis be placed on improvements needed to maintain reliable flows to 

water treatment plants.  Data shows that water delivery to the various treatment 

plants is becoming an increasingly more important component of the overall 

water demand and providing infrastructure to meet projected increases in flow to 

these plants will be a high priority for NID in the future.     
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Raw Water Master Plan Update – Phase I Technical Analysis 
 Nevada Irrigation District Final Report 

Kleinschmidt Associates 8-2 September 2005 

B. Policy for Water Conservation and Urban Encroachment 

 

The District complies with this policy by encouraging, facilitating and 

assisting with water conservation efforts.  The measures and practices used by the 

District are outlined in Section 6.0.  Additionally, review of the Districts 

conservation measures and policies indicate that they follow the majority of the 

practices and methods identified in the 1994 California Water Plan Update. 

 

C. Policy for Recapture/Reuse of Return Flows 
 

This policy encourages the recapture and reuse of return flows within the 

District.  It appears that NID is making efficient use of natural inflow and returns 

flows in their operation.  NID has instituted a plan to place a flow gage at the head 

of every canal with flows of 5 cfs or more.  

 

These policies coupled with the management practices detailed in Section 6.0 

indicate that NID is providing good stewardship of the resource and optimizing system 

supply and demands. 

 

8.2 Conservation Measures 
 

A. Current NID Conservation Practices 
 

As required by NID policies, water conservation is a priority for NID and 

conservation measures are practiced to manage both water supply and demand.   

 

For supply side conservation measures, NID has adopted a drought 

contingency plan as detailed in Section 4-5.  In addition to conducting the annual 

supply determinations, NID is continually seeking ways to improve system 

efficiency and reduce losses within the delivery system.  System efficiency is the 

preferred conservation method as NID can reduce water loss without depending 

on water users.   
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Raw Water Master Plan Update – Phase I Technical Analysis 
 Nevada Irrigation District Final Report 

Kleinschmidt Associates 8-3 September 2005 

Statewide conservation efforts are outlined through the state’s best 

management practices (BMP’s) for urban water provided in the 1994 California 

Water Plan Update.  NID has implemented its own demand side management 

measures, through a 14 step conservation program primarily addressing treated 

water customers.  These actions mirror the 1994 State Water Plan BMP’s, as 

demonstrated in Table 6-8.  Of the BMPs identified by the state, water 

conservation specialists have concluded that water pricing measures are the most 

important and effective in reducing urban water use (California Water Plan 

Update). 

 

In addition to the Urban Water BMP’s, the California Water Plan outlined 

conservation measures and practices (Efficient Water Management Practices or 

EWMP’s) for agricultural water.  These practices are broken down into three 

primary focuses: Irrigation Measures, Physical Improvements and Institutional 

Adjustments.  The EWMP’s that specifically address irrigation water management 

are: 

 

1. Improve water measurement and accounting 

 

2. Conduct irrigation efficiency studies 

 

3. Provide farmers with irrigation scheduling and crop 

evapotranspiration data 

 

4. Monitor surface water quality and quantity 

 

5. Monitor soil moisture 

 

6. Promote efficient pre-irrigation techniques 

 

7. Monitor soil salinity 
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Raw Water Master Plan Update – Phase I Technical Analysis 
 Nevada Irrigation District Final Report 

Kleinschmidt Associates 8-4 September 2005 

 

8. Provide on-farm irrigation system evaluations 

 

9. Monitor quantity and quality of drainage waters 

 

10. Monitor ground water elevations and quantities 

 

11. Evaluate and improve user pump efficiencies 

 

12. Designate a water conservation coordinator 

 

The EWMP’s specific to infrastructure improvements that contribute to 

the overall efficiency of water distribution systems are: 

 

1. Improve condition and type of flow measuring devices 

 

2. Automate canal structures 

 

3. Line or pipe ditches and canals 

 

4. Modify distribution systems to increase the flexibility of water 

deliveries 

 

5. Construct or line regulatory reservoirs 

 

6. Construct District tailwater reuse systems 

 

7. Improve on-farm irrigation systems 

 

8. Evaluate efficiency of District pumps 
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Raw Water Master Plan Update – Phase I Technical Analysis 
 Nevada Irrigation District Final Report 

Kleinschmidt Associates 8-5 September 2005 

9. Provide educational seminars 

 

The EWMP’s specific to institutional considerations that could improve 

water management efficiency as outlined in the 1994 State Water Plan Update 

are: 

 

1. Improve communication and cooperative work among District, 

farmers and other agencies 

 

2. Evaluate and change water fee structure to provide incentives for 

more efficient use of water and drainage reductions 

 

3. Increase flexibility in water ordering and delivery 

 

4. Conduct public information programs 

 

5. Facility financing capital improvements for District 

 

6. Facilitate where appropriate, alternative land use. 

 

The District prepared the November 1991 Agricultural Water 

Management Plan in compliance with Article 2.8 Division 6 of the State Water 

Code.  The primary purpose of this Plan was to conserve water.  Specific tasks 

that were outlined in this plan include: 

 

1. Use of reclaimed water 

 

2. Development and use of flow gaging stations throughout the 

District 

 

3. Updated raw water system capital improvement list 
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Raw Water Master Plan Update – Phase I Technical Analysis 
 Nevada Irrigation District Final Report 

Kleinschmidt Associates 8-6 September 2005 

 

4. Use of snow survey data to monitor snow pack and predict runoff 

 

5. Staff training in conservation measures 

 

6. Working with farmers to improve irrigation practices and 

efficiencies 

 

7. Water loss prevention program 

 

8. Investigate new delivery systems 

 

9. Landscape water management training 

 

Review of District operations for both treated and raw water indicated that 

the measures identified in both the 2000 Urban Water Management Plan Update 

and the Agricultural Water Management Plan are in practice.  These measures 

closely match the conservation practices provided in the 1994 California Water 

Plan.   

 

As stated in Section 6, it is recommended that the District evaluate its 

current practices and polices after the 2005 update of the State Water Plan is 

completed.   

 

B. Conservation Programs and Funding 
 

DWR is administering an Integrated Regional Water Management 

(IRWM) grant program for improving water planning and use throughout the 

State.  The grant program provides incentives to regional and sub-regional public 

and non-profit agencies to work closer together in: (1) improving utilization of 

local water supplies, (2) protecting communities from droughts, (3) protecting and 
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Raw Water Master Plan Update – Phase I Technical Analysis 
 Nevada Irrigation District Final Report 

Kleinschmidt Associates 8-7 September 2005 

improving water quality, (4) reducing dependence on imported water, (5) 

promoting integrated regional planning, and (6) and achieving multiple water 

supply and water quality benefits and objectives.  The total amount of funding for 

IRWM grants under Proposition 50 is $380 million over the next few years.  

There is a $0.5 million cap on the individual planning grants and a $50 million 

cap on individual regional implementation grants.  Preference is given for water 

supply grants that protect communities from drought and/or reduce the 

dependence on imported water.  Preference is also given for water quality grants 

that protect and improve regional water quality.   

 

One of the critical components of the grant program is developing an 

IRWM plan.  Currently, the El Dorado Irrigation District and the Natural Heritage 

Institute are developing a grant application to fund an IRWM Plan for the Yuba, 

Bear, American, and Consumnes Rivers.  On April 13, 2005, the NID Board 

agreed to participate in this grant application, primarily to fund a pilot program 

for mercury extraction in the Bear River. 

 

NID does not currently utilize groundwater and this study does not address 

groundwater resources.  However, should NID ever need to utilize groundwater 

resources in the future, various grants may be available.  It is recommended that 

NID refer to DWR for more information on their Groundwater Management Plan 

grants, should the occasion arise. 

 

8.3 Hydropower 
 

While it is NID’s priority role to provide and purvey water for its customers, 

opportunities exist within the system to generate hydroelectric power.  These 

opportunities, if developed, would provide a potential revenue source to the District in 

terms of power sales, or serve to reduce operating costs by displacing purchased power.  

These opportunities exist in pipeline segments where there is substantial head pressure or 

through developing the flows in the various natural streams where there is significant 
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Chart Newcastle Canal (2)
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EFFICIENT WATER MANAGEMENT PRACTICES 6-1 AGRICULTURAL WATER MANAGEMENT PLAN 

SECTION 6 

EFFICIENT WATER MANAGEMENT 

PRACTICES [§10608.48]

The purpose of this section is to identify EWMPs that will accomplish improved and 
more efficient water management.  

Under the authority included under the California Water Code §10608.48(i)(1), the 
Department of Water Resources  is required to adopt regulations that provide for a 
range of options that agricultural water suppliers may use or  implement to comply with 
the measurement requirements in paragraph (1) of subdivision (b) of §10608.48. For 
reference, §10608.48(b) of the California Water Code states that: 

Agricultural water suppliers shall implement all of the following critical efficient 
management practices: 

a. Measure the volume of water delivered to customers with sufficient accuracy to
comply with subdivision (a) of Section 531.10 and to implement paragraph b.

b. Adopt a pricing structure for water customers based at least in part on quantity
delivered.

6.1 Measure the Volume of Water Delivered to Customers with 
 Sufficient Accuracy [§10608.48 (a)(1)] 

All of NID’s customer delivery points are measured.  

6.1.1 Measurement compliance with §597.3(b), as outlined in Section 
§597.3(b)(2), and §597.4(b)(2) and Frequency

NID sells raw water to customers by the California statute miner’s inch. A miner’s inch is 
equal to 1.5 cubic feet per minute or 11.22 gallons per minute. Ninety-two percent 
(92%) of NID’s irrigation customers purchase summer season water, April 15 through 
October 14; the typical duration of water delivery is 182 days. The standard 
measurement for a miner’s inch requires a six-inch head of water over the center of the 
orifice and the water to free flow through the delivery point. For customers that purchase 
40-miner’s inches or less, the amount of water is delivered through a standard water 
box (Figure 2.9.1-6) and measured through an orifice sized for the amount of water 
purchased and the available head pressure. For purchases greater than 40-miner’s 
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EFFICIENT WATER MANAGEMENT PRACTICES 6-2 AGRICULTURAL WATER MANAGEMENT PLAN 

inches, the measurement may be by any industry standard device such as a weir or 
parshall flume that will give the most accurate measurement for the situation. The 
customer’s water boxes and orifice plates are checked at the beginning of irrigation 
season and periodically throughout the season for accuracy. Records are kept stating 
when customer services are turned on and off to assist in calculating the volume of 
water delivered (see Figure 6.1 Engineer’s Memorandum). 

6.1.2 Methods for Determining Irrigated Acres  

The Crop Acreage Report is sent out annually for the customer to report the irrigated 
acreage and types of crops with the application for water. The customer’s water service 
will not be turned on if the irrigated acres and crop information is not returned (see 
Figure 6.2 Application for Irrigation Water and Crop Acreage Report). 

6.1.3 Quality Control and Quality Assurances Procedures 

Service outlets are checked numerous times per year for accuracy of water delivery. 
Orifice plates, screens and boards are replaced as necessary. All measurement 
structures are installed to professional engineering design standards. All structures are 
checked prior to irrigation season and numerous times during the season as necessary 
for accuracy by inspecting the levelness and to verify that the staff gages are set to the 
appropriate level. A standard AA current meter measurement is used to compute flow 
when necessary. 

6.1.4 Water Measurement Formula 

If a water measurement device measures flow rate, velocity or water elevation and does not 
report the total volume delivered, document how the measured value was converted to volume. 

The water measurement best professional practices allow NID to convert the flow of 
water delivered to volume. One miner’s inch is equal to 1.5 cubic feet per minute. 

Formulas used to compute volume: 

Volume  = Flow x Duration 

Volume = Flow (1.5 ft 3 / minute) x Duration (time water service is on in minutes) 

§531.10 (a) of the California Water Code requires that: An agricultural water supplier
must submit annual reports summarizing aggregated farm-gate delivery data on a 
monthly or bi-monthly basis, using best professional practices. Reports are due to DWR 
in July of each year beginning July 2013. 
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EFFICIENT WATER MANAGEMENT PRACTICES 6-5 AGRICULTURAL WATER MANAGEMENT PLAN 

6.2 Pricing Structure Based at Least in Part on Quantity Delivered 
 [§10608.48(b)]  

NID’s Board of Directors annually approves water rates based on the cost of service 
and consistent with Proposition 218. Raw water is sold by quantity delivered in 
increments of either miner’s inches or acre feet. The District has numerous rate 
schedules for raw water depending on the type of service provided. Generally the 
agricultural water rates are a declining block rate until the amount purchased is greater 
than or equal to 21 miner’s inches then the rate is uniform. Similar to rates, the District 
also has numerous billing frequencies depending on the type of service. For a seasonal 
irrigation service the customer has the choice of paying the amount in full or making 
payment in three installments. If the amount is paid in full the customer receives a five 
percent discount. See Appendix C- 2012 NID Water Rates. 

6.3 Locally Cost Effective Elements (EWMPs, BMPs) (§10608.48 [c]) 

The District continues to implement, or plans to implement, cost-effective and/or 
technically feasible conservation measures to include, but not limited to the practices 
described in Tables 6.1, 6.2 and 6.3. 

The District provides informational and educational literature to customers via the 
District’s website (www.nidwater.com), inserts into the customer’s bills, pamphlets and 
brochures, onsite Demonstration Garden, free seminars, workshops and events to 
encourage the wise use of water and promote water use efficiency through Best 
Management Practices. See Figure 6.3 Irrigation Efficiency Workshop. 

NID works closely with local and regional resources such as the USDA Natural 
Resource Conservation Service (NRCS) and Resource Conservation District’s (RCDs), 
University of California (UC) Cooperative Extension Farm Advisors, UC Certified Master 
Gardeners and local county agricultural commissioners to provide customers with 
technical assistance and new advances in best management land practices, BMPs for 
herbicide use and conservation measures for environmental habitat and the efficient 
use of water. 
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EFFICIENT WATER MANAGEMENT PRACTICES 6-6 AGRICULTURAL WATER MANAGEMENT PLAN 

FIGURE 6.3 IRRIGATION EFFICIENCY WORKSHOP 

6.4 Efficient Water Management Practices Implemented 
§10608.48(d)]

NID is implementing water conservation measures and programs that can be achieved 
by managing water supply as well as water demand. See Tables 6-1, 6-2, 6-3 for 
Efficient Water Management Practices implemented by NID, planned to be 
implemented, or which are not locally cost-effective. NID is required to report on water 
management practices that have been implemented. §10608.48 (d).  

Some of the agricultural customers utilize the California Irrigation Management 
Information System (CIMIS) via a station in Placer County. CIMIS is a network of over 
140 automated weather stations scattered throughout California that provide 
Evaporation Transpiration (ET) information and weather data to the public free of 
charge. www.cimis.water.ca.gov/cimis/welcome.isp 

Due to the wide variation in topography, elevation and soil types throughout the 
District’s service area, the CIMIS data is most applicable for lower elevation Placer 
County customers.   
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NID’s EWMPs Summary of Agricultural Water Management Council Practices 

TABLE 6.1 LIST A - GENERALLY APPLICABLE EWMPs NOT SUBJECT TO NET BENEFIT ANALYSIS  

EWMP EWMP DESCRIPTION CATEGORY 
(STANDING) EWMP STATUS

IMPLEMENTATION 

STATUS 

1 
Prepare and adopt an 
Agricultural Water Management 
Plan  §10820 

Mandatory 
NID Board of Directors adopted the AWMP on November 28,
2012. 

Completed  

2 
Designate a Water 
Conservation Coordinator 

§10608.48(c)(11)
Mandatory 

A full time, water efficiency coordinator was hired February 28,
2011. 

Completed 

3 

Support the availability of water 
management services to water 
users 

§10608.48 (c)(12)

Mandatory 

The Water Efficiency Coordinator develops and coordinates 
educational programs to include fairs and events, irrigation 
workshops, customer surveys, newsletters, website information, 
demonstration gardens and landowner site visits. Also assists 
customers with CIMIS and ETo information to determine crop’s 
water requirements. Provides customers with information for local 
cost-share and technical assistance programs. 

Ongoing 

4 

Where appropriate, improve 
communication and cooperation 
among water suppliers, water 
users and other agencies 

§10608.48

Mandatory 

NID works cooperatively with PCWA, City of Grass Valley, Nevada 
City, City of Auburn, City of Lincoln, counties of Nevada, Placer 
and Yuba. NID is a member of the Mountain Counties Water 
Resources Association and Cosumnes/ American/ Bear/ Yuba 
(CABY) Integrated Regional Water Management Planning group 
and actively participates in local and regional planning and project 
implementation. NID plans to meet within the next year with 
County departments for long-range planning efforts. 

Ongoing 

5 

Evaluate the need, if any, for 
changes in policies of the 
institutions to which the water 
supplier is subject 

§10608.48(c)(13)

Mandatory 

NID has Riparian Rights, Pre and Post 1914 Water Rights. NID’s 
Board of Directors has the legal authority to directly set and 
implement policies that affect the distribution of water. NID 
evaluates its policies annually to address regulatory changes. 

Ongoing 

6 

Evaluate and improve 
efficiencies of water supplier’s 
pumps 

§10608.48 (c)(14)

Mandatory 

NID does not pump from groundwater and the majority of the 
distribution system is gravity flow. In a few isolated cases, small 
100-150 hp pumps lift water a short distance to a nearby reservoir. 
The pumps are inspected daily and any debris is removed. All 
pumps are on an annual maintenance schedule to ensure efficient 
operations. 

Ongoing 
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TABLE 6-2 LIST B - CONDITIONALLY APPLICABLE EWMPs SUBJECT TO NET BENEFIT ANALYSIS 

EWMP 
EWMP  

DESCRIPTION 
CATEGORY 
(STANDING) EWMP STATUS IMPLEMENTATION 

STATUS 

1 
Facilitate Alternate 

Land Use 

§10608.48 (c)(1)
Exemptible 

NID is not aware of customers with lands that have an exceptionally 
high water duty or whose irrigation contributes to significant problems. 
Irrigation customers are required by the Central Valley Regional Water 
Quality Board to participate in a water coalition to protect water quality 
and minimize run-off through efficient water management practices. 

N/A 

2 

Facilitate Use of 
Available Recycled 

Water 

§10608.48 (c)(2)

Exemptible 
NID currently utilizes recycled water from urban wastewater treatment 
plants that discharge to the creeks per state and federal requirements. 

Ongoing 

3 

Facilitate Financial 
Assistance for on 

Farm Irrigation 
Systems 

§10608.48 (c)(3)

Exemptible 

NID provides information and resources to customers for local, state 
and federal cost-share and technical assistance programs such as the 
USDA Natural Resource Conservation Service EQIP, local RCDs and 
UC Cooperative Extension Farm Advisors. It is not locally cost effective 
for NID to provide capital improvements to agricultural customers and a 
local USDA NRCS program provides those services. 

Not Locally  
Cost Effective 

4 
Facilitate Voluntary 

Water Transfers Exemptible NID does not have any water transfers at this time. N/A 

5 
Line and Pipe 

Ditches and Canals 

§10608.48 (c)(5)
Exemptible 

NID has approximately 425 miles of canals and budgets $250,000 
annually for shotcreting and encasing canals for efficiency and 
protection of water quality. NID also applies for grants to assist with the 
costs. The B/C ratio for this EWMP is low due to the cost per mile to 
gunite canals is a minimum of $125,000/ mile. Even though some 
pesticides and soil erosion control costs may decrease by canal lining, 
cleaning silt and debris costs increase and offset any potential savings. 
In recent years, the District has spent $60 million on encasement and 
realignment of distribution lines.  

Ongoing 

CABY Headwaters and Adaptability Program - March 2013 
Attachment 7 - Water Efficiency Project References

Page 23



EFFICIENT WATER MANAGEMENT PRACTICES 6-9  AGRICULTURAL WATER MANAGEMENT PLAN 

TABLE 6-2 LIST B - CONDITIONALLY APPLICABLE EWMPS SUBJECT TO NET BENEFIT ANALYSIS 
(continued) 

EWMP 
EWMP 

DESCRIPTION 
CATEGORY 
(STANDING) EWMP STATUS IMPLEMENTATION 

STATUS 

6 Increase Water 
Ordering and 

Delivery Flexibility 

§10608.48 (c)(6)

Exemptible NID’s licensed distribution operators work with customers on an 
individual basis for canal rotations and delivery flexibility. 

Completed 

7 

Construct and 
Operate Tailwater 
and Spill Recovery 

System 

§10608.48 (c)(7)

Exemptible 

Due to the change in elevation of the extensive distribution system, the 
tail water from higher elevation canals is recaptured in lower elevation 
canals. Also, NID has the right to resell return flows within the District 
boundaries. Therefore, this water is being recovered and utilized during 
the irrigation season. 

NID is in the process of applying for grants to facilitate installing gaging 
stations at the ends of some of the canals to increase efficiency and 
minimize spills. 

Ongoing 

8 
Optimize 

Conjunctive Use 

§10608.48 (c)(8)
Exemptible NID does not use groundwater for operational purposes. N/A 

9 
Automate Canal 

Structures 

§10608.48 (c)(9)
Exemptible 

At two of NID’s large capacity canals, automatic gate control devices 
have been installed. NID is in the process of researching automation of 
canal structures where applicable, for design, efficiency and feasibility. If 
feasible NID will incorporate automation into canal structures at the time 
of replacement. NID hopes to automate two more canals within the next 
5 years, if feasible. 

Ongoing 
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TABLE 6-3 LIST C- OTHER WATER EWMPs SUBJECT TO NET BENEFIT ANALYSIS 

EWMP 
EWMP 

DESCRIPTION 
CATEGORY 
(STANDING) EWMP STATUS IMPLEMENTATION 

STATUS 

1 

Water 
Measurement & 

Water Use Update 

§10608.48 (a)

Exemptible 
NID measures water by professional standards for either the miner’s
inches or acre feet at the delivery point to all customers. 

Completed 

2 
Pricing and 
Incentives 

§10608.48 (b)
Exemptible 

NID approves water rates annually based on the cost of service. See 
Appendix C for water rates. Generally, the agricultural rates are a 
declining block rate until the amount purchased is equal to or greater 
than 21 miner’s inches, then the rate is uniform. 

NID’s Water Efficiency Program assists customers with site visits to 
evaluate efficiencies and water management practices. NID 
recommends customers contact USDA NRCS for cost-share incentive 
programs. 

Completed 
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Water Efficiency Improvements  

on the Banner Cascade Canal  
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Technical Memorandum 2 – Canal Lining Feasibility 

I. Purpose of Investigation 
Placer County Water Agency’s (PCWA) “raw water” conveyance system consists 
primarily of canals and ditches.  Conveyance losses associated with this system are 
primarily from spillage, seepage and evaporation.  The agency has instituted a program 
for lining the canals and ditches with gunite to reduce seepage losses (and maintenance 
requirements and costs).  
 
Historically the lining of canals and ditches has been performed based on field 
observations and the opinions and judgment of field operators and engineering staff.  
Seepage tests were not performed prior to lining since there was no need to quantify 
savings. 
 
Through this study, the cost effectiveness of canal lining that has been performed to date 
was assessed and a basis for selecting and prioritizing canal reaches for future lining was 
developed. 

II. Existing Systems and Operations 
PCWA is located on the western side of the Sierra Nevada Mountain Range in California.  
The agency covers about 1,500 square miles of mountainous terrain.  A large portion of 
the water system was constructed during the California Gold Rush of the 1800’s.  PCWA 
provides water for agricultural, industrial and municipal use. 
 
The PCWA distribution system consists of approximately 165 miles of canals, 
approximately 31% of which have been lined with gunite.  The majority of the lining has 
been performed in the southern portion of the district.  Many of the lined sections are 
short (less than 50 feet long) with lined and unlined sections interspersed. Additionally 
some have lining on only the downhill side. 
 
PCWA provides water to customers year round.  The delivery schedule is broken down 
into two seasons:  High Flow (during the summer from 4/15 – 10/15) and Low Flow 
(during the winter from 10/15 – 4/15).  The High and Low flow deliveries are regulated 
by switching orifice plates at each delivery point; large orifice plates are used during the 
High Flow period and small orifice plates are used during the Low Flow period.  PCWA 
takes advantage of the decreased winter demand by scheduling maintenance and lining 
activities during this period.   

III. Methodology 

A. Overview 
Water is lost from unlined canals through the soil/water interface.  The total amount of 
water lost to seepage during an irrigation season depends upon the following factors: 

CABY Headwaters and Adaptability Program - March 2013 
Attachment 7 - Water Efficiency Project References

Page 30



Placer County Water Agency  Tech Memo 2 

Davids Engineering, Inc 2 5/13/2005 

• The seepage coefficient (K), typically expressed in units of ft3/ft2-day, which 
represents the average rate of loss per unit of wetted canal area for a specific 
reach 

 
• The canal wetted area (A), expressed in ft2, and 

• The seepage opportunity time (T), 
expressed in days.                                       

 
Thus, the volume of seepage (V) in ft3 for 
any time interval is computed as: 
 
Equation 1 
 

TAKV **=  
 
The seepage coefficient, K, is influenced by many factors, the dominant ones being: 

• Soil permeability, which affects how fast water flows through the soil 
• Depth to shallow water table, and how this influences “mounding” and subsurface 

flow of water seeping from canals 
• Depth of water in the canal, which relates to the “driving” head 
• “Clogging” of the water-soil interface, such as from siltation or biological growth. 

 
These parameters tend to reach steady state conditions within a few days or weeks after 
canal filling. Once this condition is reached, seepage does not change appreciably with 
time, but typically varies widely from place to place, because soils, groundwater 
conditions and clogging tendencies are all spatially variable. 

B. Canal Classification 
The programmatic approach to canal seepage estimation used in this analysis required 
that canals be segmented into reaches with similar seepage potential and grouped 
accordingly.  For this analysis the canals were grouped by the two factors that have 
significant effects on the seepage coefficient and for which data are available.  These are 
the presence of lining and soil permeability.  
 
Due to data limitations, the classification process did not take into consideration other 
factors that can appreciably affect seepage such as the capacity of the canal, average 
operating depth, depth to shallow groundwater and possible clogging of the water-soil 
interface.   

1. Permeability Classification 
Soils information for the study area was obtained from the Soil Survey of Placer County, 
California Western Part published by the United States Department of Agriculture, Soil 
Conservation Service.  This information was obtained in both hard copy and GIS 
compatible format. 

Seepage Coefficient

Wetted Area

Shallow Water Table

Figure 1. Conceptual Seepage Diagram 
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The lengths of canals in each soil type were obtained by overlaying the canal information 
provided by PCWA on the soils map.  GIS was used to capture the soils that were 
overlaid by the canal.  A map showing the soil types and canals has been included as 
Figure 2. 
 
To reduce the soil types into a manageable number of categories, the soils were grouped 
according to permeability.  The soil survey information provides typical permeability 
rates for each soil including the low, representative and high permeability rates at various 
depths.  These permeability rates are developed using laboratory analysis of the soil and 
are generally not accurate for assessing the seepage from canals.  Therefore, the 
permeability information was used to categorize the canals, but can not be used to 
estimate the seepage from the canals. 
 
Using a soils database the representative permeability from the soil layer at 24 inches 
deep was selected for each soil type.  The permeability of the deepest zone was used for 
soils that were shallower than 24 inches.  Some soil types were a mixture of two different 
soils that were intermixed; these soils had two descriptions provided in the Soil Survey.  
In this case, information from the most prevalent soil (by percentage provided by the Soil 
Survey) within the soil type was used.  
 
This preliminary grouping by soil permeability resulted in ten categories, some of which 
contained very small sections of canal.  As a result, these ten categories were reduced 
into six categories; low, moderately low, moderate, moderately high, high and disturbed1.  
The permeability ranges for these groupings are provided in Table 1.  Seepage tests were 
performed on these categories to establish an estimate of the seepage coefficients for 
unlined sections of canals in these soil permeability categories.    
 
Table 1.  Soil Survey Permeability Ranges of Canal Categories 

Canal Categories Permeability (in/day) Length (miles) 
Low .21-3 38.7 
Moderately Low 7.7-9 22.6 
Moderate 26-31 35.6 
Moderately High 71-95 48.2 
High 242-480 1.6 

 

2. Lined Canal Locations 
The locations of lined canals were used to asses the water savings achieved by historical 
lining projects and prioritize the future lining of canal reaches.  To establish a seepage 
coefficient for the lined sections of canal ponding tests were performed on reaches that 
had gunite with minimal cracking.  These tests provided seepage coefficient estimates for 
lining in good condition, however, variations in the thickness of gunite applied and the 
condition of the lining can influence the seepage through lined canals.  

                                                 
1 Disturbed soils occur when the native soil profile has been disrupted due to either construction or a 
similar activity.  In these cases, the soil survey does not provide permeability information.   
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Figure 2.  PCWA Soil Types
Davids Engineering

Soil Types

COBBLY LOAM: AIKEN; COHASSET; INKS; MARIPOSA; MCCARTHY; REDDING AND CORNING

LOAM: AIKEN; BOOMER; COHASSET; FIDDYMENT; JOSEPHINE; KILAGA LOAM

ALAMO VARIANT CLAY

ALAMO-FIDDYMENT COMPLEX

COARSE SANDY LOAM: ANDREGG; CAPERTON; CAPERTON-ANDREGG 

ROCK OUTCROP

ANDREGG-SHENANDOAH COMPLEX

URBAN LAND COMPLEX

SILT LOAM: AUBURN; AUBURN-SOBRANTE; SAN JOAQUIN; SOBRANTE SILT LOAM

AUBURN-ARGONAUT COMPLEX

STONY SANDY LOAM: BOOMER; DUBAKELLA ; EXCHEQUER 

SANDY LOAM: COMETA; RAMONA; SAN JOAQUIN; SIERRA

COMETA-FIDDYMENT COMPLEX

DAMS

FIDDYMENT-KASEBERG LOAMS

HORSESHOE GRAVELLY LOAM

RUBBLE 

INKS-EXCHEQUER COMPLEX

MARIPOSA-JOSEPHINE COMPLEX

PARDEE-RANCHOSECO COMPLEX

PITS AND DUMPS; PLACER DIGGINGS; RIVERWASH

WATER

XEROFLUVENTS

XERORTHENTS
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The lined canal reaches were determined using information provided by PCWA.  PCWA 
provided a map showing the locations of lined canals and the relative condition of the 
lining.  Lining condition was rated as good, fair or poor. 
 

C. Seepage Coefficient Estimate Methods 
For each canal category a minimum of one seepage test was performed.  The seepage 
coefficient estimates for this analysis was performed using the following two methods: 

1. Ponding tests – A program of ponding tests was performed along the canal 
reaches in the permeability classifications selected.  A sufficient number of tests 
should be performed to be representative of the variability in canal conditions.   

2. Inflow/outflow testing (instantaneous) – A program of inflow/outflow 
measurement designed and conducted specifically to determine seepage losses in 
the canal reach proposed for lining may be acceptable.  The reliability of this type 
of testing is evaluated by comparing the magnitude of the measurement error to 
the computed seepage rate. 

1. Ponding Method Procedures 
The accuracy of seepage rates estimated by the ponding method are highly dependent on 
the attention given to conducting the tests.  Ponding tests were performed in accordance 
with the guidelines published by the Bureau of Reclamation in Bulletin No. 65 (1968).  
The following parameters were taken into consideration when performing the ponding 
tests. 

• Length – The length of reach the ponding test is performed on it an important 
consideration.  The length of canal sections tests was maximized to ensure that 
leakage through the upstream and downstream dam was minimized.  However, 
the length of the canal reaches available was constrained by numerous factors.  
The mountainous terrain and the resulting slope of the canals limited the length of 
canal sections that could be tested.  Additionally, the ponding test sections were 
chosen so that there were no deliveries, spill or other leaks from the section.   
Longer reaches would have been ideal, but the tests had to be performed within 
the boundaries of the physical constraints.  

• Location – The locations of the ponding tests were determined by the category of 
the canal section, ability to divert upstream flows after the canal section was 
filled, and the ability to interrupt flows during the ponding test. 

• End Structures – Leaking from the ends of the pond can introduce error into the 
ponding test.  The canal sections were blocked using a mixture of soil, sand bags 
and plastic sheeting.  The ponding tests were not started until the dams had been 
sufficiently constructed so that there was no evidence of water leaking through the 
barriers. 

• Water Surface Elevations – Changes in pond depth were measured using a 
pressure transducer equipped with a data logger.  Because the canal sections were 
relatively short and were performed when water stacking from wind was not a 
possibility, one data logger per stretch was used.  Measurements were logged on 
15 minute intervals and were recorded to the nearest 0.01 ft.   
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• Wetted Perimeter – The average wetted perimeter was calculated by measuring 
the along the soil-water interface at different stations along the canal reach.  Cross 
sections were measured every 10 ft and at every point of change in canal 
geometry.  The drop in pond water surface elevation and resulting change in 
wetted perimeter was taken into consideration in the seepage coefficient 
calculations. 

• Test Redundancy – The results from a single qualifying ponding test were 
required to be used in this analysis.  Ponding tests that resulted in poor results 
including water surface elevations that rose during the test were removed from the 
data set. 

• Evaporation – Evaporation during the ponding tests periods was reviewed using 
CIMIS station data.  Due to the location of the ponding tests and the time of year, 
the evaporation during the ponding tests was insignificant.   

• Depth – The average starting depth in the pond was slightly higher than normal 
operating depths.  The slope of the canals created a starting depth that was higher 
than normal on the downstream end and lower than normal on the upstream end. 

• Measurement – Measurement of the rate of drop in the water surface began after 
the pond is filled, the gages had been set and the recorder was operating 

• Duration – Ponding tests were conducted for 6 to 12 hrs. .  In most ponding tests, 
the pond will drop quickly during the initial stages of the test and will then level 
off and remain relatively constant.  Data from the ponding tests was reviewed for 
this phenomenon; however, the change in seepage rates was not evident during 
the ponding tests.    

2. Inflow/Outflow Method Procedure 
The inflow/outflow method was performed on one canal reach.  In the inflow/outflow 
method the seepage is calculated by finding the difference between the measured inflow 
and outflow, including evaporation.  The equation used to calculate seepage is as follows: 
 
Equation 3 
 

nEvaporatioOutflowInflowSeepage −−=  
 
The inflow/outflow method for determining seepage is highly sensitive to inaccuracies in 
flow measurement because the seepage volume is often of a magnitude similar to flow 
measurement inaccuracies.  The following criteria were used on the inflow/outflow test: 

• Steady-state Flow - To eliminate the effect of unsteady flow and bank channel 
storage on the accuracy of the test, the stage of the canal should be kept constant 
throughout the test period.  To ensure that bank storage was accounted for in the 
seepage coefficient calculation the inflow/outflow test was performed for a period 
of several months.  

• Single Inflow - The canal reach had a single, measured inflow.  However, runoff 
from the surrounding watershed affected the quality of the test. 

• Single Outflow - The canal had one primary quantifiable outflow that was 
measured.  However, several smaller spill sites with leaking weir boards were 
noted along the canal stretch.  These spill sites can cause the seepage coefficient 
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to be overestimated.  Due to the small flow rates through the canal and the small 
amount of seepage that typically occurs, these unmeasured outflows introduce a 
large amount of error into the seepage coefficient determination. 

• Flow Measurement Method – Flow measurement structures were placed in the 
canal section.  These structures provide accurate flow measurements and allow 
the tests to be repeated throughout the season to verify the seepage rates.   

• Deliveries – There were three metered deliveries along the canal reach.  The 
meters were installed on September 27, 2004.  The first meter reading was 
performed on February 28, 2005.  Following this reading, the meter reading 
frequency was increased to weekly, daily and multiple times per day with a final 
reading on March 11, 2005. 

• Test Redundancy - A minimum of three periods of time should be analyzed.  
Due to the errors that can occur in inflow/outflow tests, a single inflow/outflow 
test is not sufficient.  Due to errors caused by stormwater runoff and seepage 
through the canal banks due to rainfall and the infrequency of the meter readings, 
there was only one portion of the test that could be used for the seepage study. 

• Seepage Losses to Error Ratio – To provide sufficiently accurate estimates of 
seepage coefficient, the seepage losses have to be much greater than the error in 
the inflow/outflow measuring devices.  If seepage rates are small compared to the 
inaccuracy in measurement associated with the flow measurement devices, the 
seepage can be masked by the inaccuracy.  As a rule of thumb, seepage losses 
should be 5 times greater than the inaccuracy in the measurement devices.  The 
seepage loss to inaccuracy ratio for this test does not pass this requirement.   

 
Due to the test not meeting all of the requirements for a successful inflow/outflow 
test, the test does not provide an accurate assessment of seepage.  Future seepage 
investigations performed by the Agency should be performed using the ponding 
method.  This method provides more accurate assessment of seepage coefficients and 
is less prone to accuracy problems than the inflow/outflow test. 

 

IV. Findings 

A. Seepage Estimates 
Two methods of determining seepage estimates were selected for this study: ponding 
tests and inflow/outflow tests.  Ponding tests are generally considered to be the most 
accurate method of determining seepage.  Inflow/outflow tests are less accurate than 
ponding tests.   

1. Ponding Method  
Ponding tests were attempted on eleven canal reaches.  Nine of these tests provided 
acceptable results that can be used to estimate the seepage coefficient.  Two test reaches 
were not properly sealed during the tests and had unmeasured inflows.  These tests could 
be not used in developing the seepage estimates.   
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Although more tests were scheduled, rainfall events prevented these tests from being 
completed in time for inclusion in this study.  Additional ponding tests would lead to 
increased confidence in the estimated seepage coefficients for the various canal 
categories. 
 
Locations of the acceptable ponding tests are shown in Figure 3.  The seepage 
coefficients for the acceptable ponding tests are shown below. 

 
Table 2. Ponding Test Results 
Test 

Number Canal Canal Category Seepage Coefficient from Ponding 
Test (ft3/ft2-day) 

1 Boardman 1 Lined 0.064 

2 Shirland Lined 0.022 

3 Caperton Low 0.014 

4 Penryn Moderately Low 0.16 

5 Upper Bowman Moderate 0.36 

6 Bowman Feeder Moderate 1.7 

7 Stahlman Moderately High 0.050 

8 Boardman 2 Moderately High 0.33 

9 Antelope High 0.073 

 
As shown in the seepage coefficient table, there is a substantial variability between 
seepage coefficients for canals within the same permeability categories.  The variability 
is not unexpected due to the influence of other factors that are not taken into 
consideration in the canal categories.  The graphical representation of the ponding test 
results is provided in Figure 4. 
 
The results from the Moderate, Moderately High and High categories show no clear trend 
between the results.  Because the results from these three categories are grouped around a 
common average, these categories have been combined into one category designated 
Moderate-Moderately High-High (M-MH-H) for the analysis of cost effectiveness of 
historical lining and the prioritization of future lining efforts.    
 
The average of the test results was calculated for the categories that had more than one 
test performed.  The resulting seepage coefficients for the soil categories are shown in 
Table 3. 
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Figure 4.  Ponding Test Results
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Table 3.  Permeability Category Seepage Test Summary 

Permeability Category 
Number of 

Tests 

Maximum 
Seepage 

Coefficient 

Minimum 
Seepage 

Coefficient 

Average 
Seepage 

Coefficient 
   (ft3/ft2-day) (ft3/ft2-day) (ft3/ft2-day) 
Lined 2 .064 0.22 0.043 
Low 1   0.014 
Moderately Low 1   0.16 
M-MH-H 5 1.7 0.050 0.50 

 

2. Inflow/Outflow Method  
An inflow/outflow test was performed on the Shirland Canal.  The canal reach selected 
was approximately 3 miles long and consisted of both lined and unlined sections.  Flow 
measurement stations were installed at the head and tail of the system.  The canal section 
had three customer turnouts that were installed with meters. 
 
Data was collected from the upstream and downstream flow measurement stations from 
September 27, 2004 to March 28, 2005.  Due to rainfall events, the downstream gage had 
higher flow readings than the upstream gage on several occasions.  Flow measurements 
from this time period are shown in Figures 5-8. 
 
Meter readings from the three turnouts equipped with flow meters were obtained on a 
more frequent basis between 3/1/05 and 3/11/05.  Deliveries to customers were calculated 
using the meter reading information.  Deliveries between meter readings were assumed to 
be constant.  The upstream flow rate was adjusted downward using the delivery 
information.  Adjusted upstream and downstream flows during this period are shown in 
Figure 6. 
 
Precipitation during the early portion of this period caused the downstream flows to be 
greater than the upstream flows.  Inflows caused by rainfall events can not be quantified. 
Accurately measurement of the seepage from the canal requires that all inflows and 
outflows be quantifiable.  Therefore, a shorter period of time where the upstream flows 
are greater than the downstream flows was selected from Figure 6 time period to 
eliminate the unmeasured inflows caused by precipitation (Figure 7). 
 
The inaccuracies associated with the open channel measuring devices used on the 
Shirland Canal are 5% to 10%, as provided by Watermark Engineering.  That is, the 
actual flows are within +/- 5% to 10% of the measured flows.  Essentially, there is an 
error band for each measurement that the true flow value resides in.  This error is shown 
graphically by the bars on Figure 8. 
 
The error bands of the upstream and downstream measurements overlap; therefore, it is 
impossible to determine if differences in upstream and downstream flows are due to canal 
seepage or from measurement errors.  The overlap of flow measurement errors occurs 
frequently with inflow/outflow seepage studies. 
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Figure 5.  Flow Measurements from Shirland Canal Inflow/Outflow Test (9/27/02 
to 3/28/02)
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Figure 6.  Flow Measurements from Shirland Canal Inflow/Outflow Test
(3/1/05 to 3/11/05)
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Figure 7.  Flow Measurements from Shirland Canal Inflow/Outflow Test
(3/9/05 to 3/11/05)
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Figure 8.  Flow Measurement and Associated Error from Shirland Canal 
Inflow/Outflow Test (3/9/05 to 3/11/05)
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B. Existing Canal Lining Effectiveness 
An assessment of canal lining effectiveness requires two factors to be considered.  The 
first is to develop an estimate of the amount of water saved by lining the canal reaches.  
The second is the cost associated with the lining.  

1. Canal Lining within Permeability Categories 
The location of lined canals relative to the permeability category designations was 
determined to evaluate where canal lining had been most frequently performed.  The 
percentage of the canal lining performed in each permeability category is shown in the 
Figure 9. 
 
As shown in the Figure 9, PCWA has focused its canal lining activities on the canals 
located in the higher permeability soils.  Approximately 60% of the canal lining has 
occurred on canals located in M-MH-H soils.  Approximately 26% of the canal lining has 
occurred in canals located in Low permeability soils. 
 
The percent of lined canal in each category provides an indication of how effective the 
PCWA canal lining has been at targeting reaches with higher seepage coefficients.  To 
determine how much of each category has been lined, the lined and unlined percentages 
of each category were calculated.  The results are shown in Figure 10.  

2. Historical Canal Lining Effectiveness 
The annual water savings achieved by the PCWA canal lining program was calculated 
based on difference between the seepage coefficients established for the permeability 
categories that contained the lined canals and the seepage coefficient established for lined 
canals.    
 
The seepage rate for the disturbed soils category was not established by ponding tests.  
The disturbed soils category consists of different types of soil with different permeability 
rates that have been grouped into one category because the soil horizons have been 
disrupted due to construction or mining activities.  The seepage coefficient of the reaches 
is inconsistent due to variations in the soil types.  To assess seepage reduction 
opportunities from lining canals in these soils a ponding test must be performed on the 
reach to be lined.   
 
The analysis of water savings from lining activities provided in this report is a 
conservative estimate of water savings.  Actual water savings achieved through lining are 
most likely greater than the estimate provided in this report because most of the lining 
activities have focused on canals with noticeable localized seepage.   
 
The Low permeability category had a seepage rate that was less than the seepage through 
lined canals.  In this case, the water conserved through lining was considered to be zero.  
Although lining of these reaches is assumed to have provided minimal water savings, 
localized areas of high seepage may have been significantly reduced due to lining 
activities.  Water savings from lining the canals along with estimated costs are provided 
in Table 4. 
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Figure 9.  Lengths of Lined Canals by Seepage Category
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Figure 10. Length of Lined and Unlined Canals by Seepage Category 
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Table 4.  Canal Lining Cost Effectiveness 

Length 
Lined 

Soil 
Seepage 

Coefficient

Lined 
Canal 

Seepage 
Coefficient

Seepage 
Savings 

Water 
Savings 

Estimated 
Capital 
Cost of 
Water 

Savings 

Permeability 
Category 

(ft) 
(ft3/ft2-

day) 
(ft3/ft2-

day) (ft3/ft2-day) (af/yr) 

Estimated 
Cost of 
Lining 

  ($/af) 

Disturbed 16,325 
Not 

Available 0.043         
Low 63,179 0.014 0.043 0 0 $3,790,740   
Moderately 
Low 19,126 0.16 0.043 0.12 131 $1,147,560 $8,743.04
M-MH-H 148,309 0.50 0.043 0.46 3,975 $8,898,540 $2,238.37
   Total Savings 4,107 Average $3,369.33

 
The approximate cost for canal lining as provided by PCWA is $6 per square ft.  This 
typical cost of lining was assessed over all of the lined reaches.  The actual cost of lining 
individual reaches will vary depending upon the thickness of gunite applied and the area 
surfaced.  The extensive length of canals analyzed in this investigation allows the use of 
the average to accurately assess the cost of lining.   
 

C. Future Canal Lining Efforts 

1. Potential Water Savings from Future Canal Lining 
PCWA can continue to reduce seepage losses by continuing their canal lining program.  
Approximately 8,900 af of additional water savings can be achieved by lining all canals 
located in the M-MH-H and Moderately Low categories.  The potential water savings are 
presented in Table 5. 
 
Table 5.  Water Savings Potential 

Length 
Remaining 

Unlined 

Soil 
Seepage 

Coefficient 

Lined 
Canal 

Seepage 
Coefficient 

Seepage 
Savings 

Water 
Savings 

Estimated 
Cost of 
Lining 

Estimated 
Capital 
Cost of 
Water 

Savings 

Permeability 
Category 

(ft) 
(ft3/ft2-

day) 
(ft3/ft2-

day) (ft3/ft2-day) (af/yr)   ($/af) 

Disturbed   
Not 

Available 0.043         
Low 144,669 0.014 0.043 0 0 $8,680,140   
Moderately 
Low 101,083 0.16 0.043 0.12 694 $6,064,980 $8,743.04
M-MH-H 306,672 0.50 0.043 0.46 8,220 $18,400,320 $2,238.37
   Total Savings 8,914 Average $3,718.32
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2. Selection of Candidate Reaches 
This report provides a framework PCWA can use in determining which canal reaches 
should be targeted for lining.  The water savings resulting from canal lining will depend 
on the following factors: 
 

• Soil Permeability – Canals located in areas with high permeability soil should be 
considered prime candidates for canal lining.  Canals in the M-MH-H 
Permeability Category that should be given priority for canal lining activities are 
shown in Figure 11. 

• Opportunity Time – Because seepage occurs over time, the amount of time that 
water is in the canal should also be taken into consideration. 

• Soil-Water Interface – Seepage is directly affected by the area of soil that the 
water is in contact with.  Therefore the area of the soil-water interface should be 
taken into consideration when determining candidate reaches for canal lining. 

 
The most accurate way to estimate the water savings achieved from lining a canal reach 
is to perform a ponding test on the candidate reach.  However, this is not always possible.  
A less accurate, but still viable method of determining the water savings is to use the 
following formula: 
 
Equation 3 
 

TAKV **=  
 
Where V is the annual seepage calculated using the following factors.  The wetted area 
(A) can be found by calculating the weighted average of wetted perimeter measurements 
taken along the canal reach and multiplying by the length of the canal.  The annual 
opportunity time (T) is number of days per year that the canal is filled with water.  The 
seepage coefficient (k) is the rate of seepage associated with the soil permeability 
category. 
 
Once the annual seepage estimate is determined, the cost of lining the reach should be 
considered.  Reaches should be selected for lining projects by calculating the cost per 
volume of water conserved.  This can be calculated using the following formula: 
 
Equation 4 
 

VachfLiningRTotalCostoVCost /e/ =  
 
Reaches with the lowest cost to water savings ratio should be selected for lining. 
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V. Recommendations 
Due to weather and timing constraints, a limited number of seepage tests were performed.  
More ponding tests should be performed to increase the accuracy of the seepage 
coefficients for the canal categories.   
 
By comparing the seepage category map with future ponding tests, the information on the 
typical seepage rates for the various categories can be improved.  This will help the 
agency in applying for future funding. 
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Appendix  B-‐4  Water  Shortage  Contingency  Plan  

Western  Water  System  

Through  its  Western  Water  System  PCWA  currently  provides  approximately  123,000  
acre-‐feet  of  water  annually,  either  directly  or  indirectly,  to  over  62,000  individual  
homes,  businesses  and  irrigation  customers,  serving  a  total  population  of  over  150,000.      

The  area  served  by  the  Western  Water  System  extends  from  the  community  of  Alta  on  
the  east,  down  the  interstate  80  corridor,  to  the  Sutter  and  Sacramento  county  lines  on  
the  west  and  south.  The  service  area  includes  treated  water  deliveries  to  the  
communities  of  Alta,  Monte  Vista,  Applegate,  Colfax,  Auburn,  Loomis,  Rocklin  and  
Lincoln  and  much  of  the  surrounding  unincorporated  areas.  In  addition  to  treated  water  
service,  PCWA  provides  irrigation  water  through  its  extensive  canal  system  to  individual  
customers,  and  untreated  water  for  treatment  and  resale  by  other  retail  water  
purveyors.    

The  Western  Water  System  has  three  primary  sources  of  surface  water:  (1)  PG&E  
contract  supplies  from  the  Yuba  and  Bear  Rivers  delivered  through     Drum-‐
Spaulding  hydroelectric  system  into  a  network  of  distribution  canals  at  various  locations  
that  are  owned  and  operated  by  PCWA,  (2)  
that  can  be  delivered  through  a  pump  station  on  the  American  River  near  Auburn  into  
the  Auburn  Ravine  Tunnel,  and  (3)  water  rights  on  Canyon  Creek.  PCWA  also  has  limited  
access  to  groundwater  in  the  farthest  western  portions  of  its  service  area  and  it  has  a  
number  of  emergency  intertie  connections  with  other  purveyors.    

In  2009  the  total  delivery  from  the  PG&E  Yuba-‐Bear  River  source  was  about  105,000  
acre-‐feet,  an  additional  11,000  acre-‐feet  was  delivered  from  the  American  River,  3,000  
acre-‐feet  was  delivered  from  Canyon  Creek,  and  2,000  acre-‐feet  was  transferred  from  
Nevada  Irrigation  District.    

delivery  from  PG&E  at  various  locations,  and  delivering  water  to  PCWA  treatment  
plants,  the  treatment  plants  of  several  other  public  and  private  water  purveyors  and  
delivering  irrigation  water  to  approximately  3,900  customers.  

The  American  River  supply  has  only  recently  been  developed  as  a  reliable  source;  the  
infrastructure  was  constructed  to  facilitate  continued  planned  urban  developments  as  
the  Agency  has  reached  its  maximum  allowed  delivery  rate  under  its  PG&E  Zone  1  water  
supply  contract.    The  design  delivery  rate  from  the  American  River  is  about  100  cfs,  
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which  is  intended  to  provide  about  35,500  acre-‐feet  annually  into  the  Western  Water  
System.  

In  2009  approximately  82,000  acre-‐feet  (68%)  was  used  for  irrigation  purposes  serving  
approximately  3,900  customers    and  39,000  acre-‐feet  (32%)  was  delivered  as  treated  
water  for  municipal  and  industrial  purposes  serving  a  population  in  excess  of  150,000.      

Dry  Year  Supply  Reliability  

A  review  of  historic  PG&E  delivery  records,  including  the  1977  drought,  and  modeling  
studies  done  on  the  Middle  Fork  Project  indicate  that  the  worst  case  dry  year  scenario,  
at  current  levels  of  development,  should  assume  only  a  50%  supply  from  PG&E  and  
other  watershed  supplies,  but  a  full  supply  from  the  Middle  Fork  Project  on  the  
American  River.    

Water  Shortage  Actions  -‐  General  

A  50%  cutback  in  PG&E  and  other  non-‐American  River  deliveries  means  the  loss  of  
about  55,000  acre-‐feet  based  on  2009  deliveries.    

One  of  the  keys  to  understanding  how  to  respond  to  the  loss  of  such  a  significant  
amount  of  water  is  to  first  understand  what  is  possible  in  terms  of  the  use  of  other  
resources,  such  as  Middle  Fork  Project  water.    

Middle  Fork  Project  water  can  be  double  pumped,  from  the  American  River  into  the  
Auburn  Ravine  Tunnel,  and  from  the  tunnel  up  to  the  ground  surface  near  Ophir,  from  

.  At  peak  demand  on  
the  treated  water  system,  Middle  Fork  Project  water  would  be  able  to  supply  the  
Foothill  Water  Treatment  Plant  with  enough  water  to  meet  lower  Zone  1  treated  water  
demands  of  about  32,000  acre-‐feet.  But  the  American  River  supply  facilities  have  little  
to  no  additional  capacity  to  supply  water  for  PCWA  irrigation  customers.  

During  a  50%  cutback,  the  estimated  55,000  acre-‐feet  of  available  supply  would  need  to  
be  distributed  to  treated  water  customers  from  Alta  down  through  Auburn  and  to  
irrigation  customers  throughout  the  Western  Water  System.  With  the  Lower  Zone  1  
treated  water  customers  moved  off  the  PG&E  supply,  the  remaining  normal  demand  for  
treated  water  and  irrigation  water  is  about  7,000  acre-‐feet  (8%)  for  treated  water  and  
82,000  acre-‐feet  (92%)  for  irrigation.    

Based  upon  these  physical  delivery  characteristics  and  the  large  difference  between  
treated  and  irrigation  demands  dependent  upon  the  reduced  PG&E  supply,  more  severe  
cuts  in  delivery  must  be  implemented  in  irrigation  canals  than  in  the  treated  water  
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systems.    Additionally,  state  law  and  practical  necessity  dictate  that  public  health  and  
safety  needs  be  prioritized,  which  rely  on  the  treated  water  systems,  and  include  fire  
protection,  sanitation,  hospitals,  schools,  and  other  critical  needs.  It  should  be  noted  
that  actions  taken  to  reduce  treated  water  demands  are  different  than  those  taken  in  
the  canal  system.    Actions  taken  in  the  treated  water  system  are  generally  requests  
upon  the  customers,  whereas,  actions  taken  in  the  canal  system  are  operational  
changes  made  by  the  Agency.  

Water  Shortage  Actions     Irrigation  Canal  Systems  

With  only  a  50%  supply,  about  55,000  acre-‐feet,  available  from  PG&E  and  other  non-‐
American  River  supplies,  Lower  Zone  1  treated  water  demands,  approximately  32,000  
acre-‐feet,  would  be  supplied  from  the  American  River,  and  the  other  7,000  acre-‐feet  of  
treated  water  demands  would  be  supplied  from  the  remaining  55,000  acre-‐feet,  which  
would  leave  48,000  acre-‐feet  of  water  to  meet  about  82,000  acre-‐feet  of  irrigation  
demands  within  the  Western  Water  System.    

The  above  scenario  assumes  full  delivery  to  meet  normal  treated  water  demands  with  
the  remaining  water  available  to  meet  irrigation  demands.  A  water  supply  shortage  that  
would  result  in  a  50%  reduction  in  water  deliveries  would  be  a  regional  water  supply  
crisis,  and  probably  a  statewide  crisis  as  well,  with  major  news  coverage.  Treated  water  
customers  would  be  asked  by  the  Agency  to  significantly  reduce  their  water  
consumption  and  would  no  doubt  respond  favorably.    However,  even  a  25%  reduction  in  
treated  water  consumption,  which  would  be  substantial  given  that  it  would  be  on  top  of  

r  water  conservation  program,  yields  a  
relatively  small  amount  of  water  (9,800  acre-‐feet)  compared  to  a  normal  year  irrigation  
demand  of  82,000  acre-‐feet.  Planning  for  the  worst  case  in  the  irrigation  system  and  
then  adaptively  managing  any  cutbacks  in  treated  water  use  to  supplement  irrigation  
deliveries  is  the  recommended  approach.  

The  actions  required  to  reduce  irrigation  deliveries  by  34,000  acre-‐feet  (41%)  shall  
include,  but  are  not  limited  to,  suspending  deliveries  to  Zone  5  customers,  changing  the  
sizes  of  the  orifices  through  which  water  is  delivered  to  customers  and  instituting  

    A  variance  procedure  shall  be  established  to  
excuse  some  customers  from  these  actions  based  upon  undue  hardship.    Such  variances  
shall  not  prevent  the  Agency  from  meeting  public  health  and  safety  needs.  
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Water  Shortage  Actions     Treated  Water  Systems  

Actions  intended  to  meet  target  demand  reductions  are  detailed  below  for  each  of  the  
stages.    These  actions  shall  be  used  as  a  starting  point  to  meet  targets  and  shall  be  
monitored,  as  described  later  in  this  plan,  for  performance.    The  specific  actions  are  not  
limited  to  the  stages  under  which  they  are  described  and  may  be  implemented  in  earlier  
or  later  stages  as  needed  to  meet  targets.  

-‐  In  addition  to  all  the  above,  the  Agency  
shall:  

Strongly  encourage  the  following  treated  water  actions:  

1. Use  a  broom  or  rake  to  clean  streets,  sidewalks,  parking  lots  or  driveways;  do  not  
use  water  for  outdoor  cleaning.  

2. To  the  extent  possible,  do  not  add  water  to  decorative  fountains,  pools,  ponds  
and  decorative  waterways  and  do  not  refill  them  until  the  water  shortage  
emergency  is  over.    Use  water  recirculation  system  in  all  decorative  water  
features.  

3. Run  dishwashers  and  washing  machines  only  when  there  is  a  full  load.  

4. Repair  toilet  leaks  and  dripping  faucets.  

5. If  drained,  swimming  pools  should  not  be  refilled.  

6. Do  not  run  water  needlessly  such  as  when  brushing  teeth,  washing  dishes  by  
hand  or  shaving.  

7. Limit  shower  time  to  five  minutes  and  install  low-‐flow  shower  heads  and  faucet  
aerators.    

8. Never  put  water  down  the  drain  when  you  can  use  it  for  purposes  such  as  
watering  plants,  garden,  or  cleaning.    

9. Avoid  flushing  the  toilet  unnecessarily.  Dispose  of  facial  tissues  and  other  such  
waste  in  the  trash  rather  than  the  toilet.  

10. Serve  water  to  commercial  patrons  only  if  expressly  requested.  

  In  addition  to  all  the  above,  the  
Agency  shall:    

Request  all  residential,  commercial,  and  wholesale  customers  of  treated  water  to  

reduce  their  water  consumption  by  25%  or  more  by  implementing  at  least  the  following  

actions:  
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1. Customers  with  an  even-‐numbered  street  address  should  use  water  outdoors  

only  on  Tuesday,  Thursday  and  Saturday.    

2. Customers  with  an  odd-‐numbered  street  address  should  use  water  outdoors  

only  on  Wednesday,  Friday  and  Sunday.  

3. Do  not  use  water  outdoors  on  Mondays.  

4. Water  only  during  early  morning  or  after  sunset  and  avoid  watering  during  

daylight  hours.      

5. Reset  water  timers  to  reduce  by  25%  the  minutes  a  valve  station  is  operating,  to  

reduce  outdoor  irrigation  to  the  extent  practicable.  Inspect  your  landscape  

irrigation  systems  for  leaks,  adjust  spray  heads  to  minimize  overspray  and  

prevent  runoff.  

6. Prohibit  the  use  of  treated  water  for  non-‐essential  flushing  of  mains  and  fire  

hydrants.  

7. Applications  for  use  of  water  from  public  hydrants  will  be  granted  subject  to  

limitations  of  hydrant  location  and  such  other  conditions  as  are  reasonably  

necessary  to  prevent  depletion  of  supplies  needed  for  public  health  and  safety  

purposes.  

8. Contact  all  resale  water  suppliers  to  which  the  Agency  provides  water  and  urge  

that  each  request  its  customers  to  conserve  water  and  reduce  water  use  by  25%  

by  adhering  to  the  indoor,  outdoor,  commercial  and  hydrant  water  use  practices  

set  forth  herein  and  as  implemented  by  PCWA.  

     In  addition  to  all  the  above,  the  Agency  shall:      

Request  all  residential,  commercial,  and  wholesale  customers  of  treated  water  to  

reduce  their  water  consumption  by  35%  or  more  by  implementing  at  least  the  following  

actions:  

1. Customers  with  an  even-‐numbered  street  address  should  use  water  outdoors  

only  two  days  a  week,  Wednesday  and  Saturday.    

2. Customers  with  an  odd-‐numbered  street  address  should  use  water  outdoors  

only  two  days  a  week,  Thursday  and  Sunday.  
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3. No  watering  on  Monday,  Tuesday  and  Friday.  

4. Water  only  during  early  morning  or  after  sunset  and  avoid  watering  during  

daylight  hours.      

5. Reset  water  timers  to  reduce  by  35%  the  minutes  a  valve  station  is  operating,  to  

reduce  outdoor  irrigation  to  the  extent  practicable.  Inspect  your  landscape  

irrigation  systems  for  leaks,  adjust  spray  heads  to  minimize  overspray  and  

prevent  runoff.      

6. Implement  conservation  pricing  on  treated  water.  

7. Public  facilities  should  reduce  their  outdoor  water  usage  by  at  least  35%  from  

water  they  purchased  under  normal  conditions.  

8. Require  the  use  of  reclaimed  water  for  dust  control,  earthwork,  or  road  

construction.  

9. egulations  regarding  

waste.  

Under  stage  4  conditions,  In  
addition  to  all  the  above,  the  Agency  Shall:    

Request  all  residential,  commercial,  and  wholesale  customers  of  treated  water  to  
reduce  their  water  consumption  by  50%  or  more  by  implementing  at  least  the  following  
actions:  

1. Require  that  all  treated  water  customers  reduce  their  water  usage  by  50%  of  
normal  usage.    

2. Suspend  all  new  treated  water  connections.  

3. Prohibit  all  residential  lawn,  garden,  and  landscape  irrigation  except  for  those  
customers  who  utilize  water  efficient  irrigation  systems.  

Eastern  Water  System  

Through  its  Eastern  Water  System  PCWA  currently  provides  approximately  150  acre-‐feet  
of  water  annually  to  residential  and  commercial  customers  located  in  Martis  Valley  just  

other  water  system  infrastructure.    Zone  4  is  neighbored  by  Northstar  Community  
Services  District  (CSD)  to  the  south  and  Truckee  Donner  Public  Utility  District  (PUD)  to  
the  north.    Currently,  a  single  intertie  exists  with  Northstar  CSD.      
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The  Eastern  Water  System  is  served  entirely  by  groundwater  from  the  Martis  Valley  
Groundwater  Basin  located  directly  beneath  the  service  area.    The  groundwater  basin  
has  a  storage  volume  that  far  exceeds  current  annual  withdrawals.    The  estimated  
annual  safe-‐yield  is  24,000  acre-‐feet,  whereas,  the  current  annual  withdrawals  are  
approximately  7,000  acre-‐feet.    Based  on  the  more  than  adequate  storage  and  safe-‐
yield  of  the  basin,  the  likely  cause  of  a  water  shortage  in  the  Eastern  Water  System  is  
infrastructure  failure.      

The  repair  time  for  an  infrastructure  failure  in  the  Eastern  Water  System  would  
generally  be  on  the  order  of  days  for  pipelines  and  weeks  for  major  infrastructure,  such  
as  tanks  and  wells.    However,  the  system  is  designed  with  significant  redundancy,  such  
that  risk  of  a  water  shortage  resulting  from  infrastructure  failure  is  greatly  reduced  and  
generally  includes  only  dead-‐end  water  mains.    

In  the  case  of  a  water  shortage  in  the  Eastern  Water  System,  the  water  shortage  actions  
detailed  above  for  treated  water  systems  shall  be  used.  

Stage  Implementation  and  Monitoring  Procedures  

The  Agency  maintains  a  draft  water  shortage  contingency  resolution  that  is  adopted  
during  water  shortages.    Resolution  11-‐17  resulting  from  the  April  19,  2011  failure  of  

  Bear  River  Canal  is  provided  as  an  example  as  referenced  in  the  next  section  of  
this  plan.    Legal  requirements,  including  public  notices  and  hearings,  shall  be  followed  in  
adopting  any  resolution.    However,  Agency  staff  may  implement  operational  changes  in  
the  canal  systems  and  request  voluntary  actions  by  treated  water  customers  on  an  
interim  basis  to  meet  public  health  and  safety  needs  as  detailed  above  until  such  a  
resolution  can  be  adopted.  

In  a  water  shortage,  and  particularly  that  resulting  from  failure  of  infrastructure,  critical  
roles  shall  be  established  and  appointed  by  the  General  Manager.    These  roles  may  
include,  but  are  not  limited  to  Incident  Commander,  Operations  Manager,  and  Public  
Information  Officer.    Other  supporting  roles  that  should  be  considered  are  engineering,  
mapping,  customer  service,  information  service,  and  public  outreach.    Other  more  
detailed  instructions  may  be  found  in     

Under  normal  water  supply  conditions,  water  production  figures  are  recorded  daily  by  
Field  Services  and  Technical  Services  operations  staff.      Totals  are  reported  monthly  and  
incorporated  into  a  water  supply  report.  

During  a  Stage  1  water  shortage,  weekly  production  figures  are  reported  to  the  Director  
of  Technical  Services,  or  his  or  her  designee.  Monthly  production  is  compared  to  the  
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target  production  to  verify  that  the  reduction  goal  is  being  met.    Appropriate  monthly  
reports  are  forwarded  to  the  department  heads  and  General  M
Appropriate  monthly  reports  are  also  sent  to  the  General  Manager  and  are  included  in  
the  Board  of  Directors  meeting  materials.  

During  a  Stage  2,  3,  and  4  water  shortages,  daily  production  figures  are  reported  to  the  
Director  of  Technical  Services,  or  his  or  her  designee.  Weekly  production  is  compared  to  
the  target  weekly  production  to  verify  that  the  reduction  goal  is  being  met.    Appropriate  
weekly  reports  are  forwarded  to  the  department  heads  and  General  M
Appropriate  monthly  reports  are  sent  to  the  General  Manager  and  are  included  in  the  
Board  of  Directors  meeting  materials.          

In  all  stages,  if  targets  are  not  met,  Agency  staff  may  implement  further  actions  as  long  
as  they  fall  within  the  limits  set  by  the  resolution  adopted  by  the  Board  of  Directors  in  
response  to  the  shortage.    Actions  needed  in  excess  of  these  limits,  or  reductions  in  
actions,  must  be  approved  by  the  Board  of  Directors.      

Case  Study        

completely  failed  due  to  landslide  on  April  19,  2011  about  1.5  miles  downstream  of  
Rollins  Reservoir,  near  the  City  of  Colfax.    Repairs  were  completed  and  normal  water  
service  from  PG&E  to  PCWA  was  restored  48  days  later,  on  June  5,  2011.  For  those  48  
days  PCWA  operated  under  severe  water  shortage  conditions.  Initially  the  only  water  
available  from  PG&E  to  the  Western  Water  System  was  water  that  could  be  delivered  

time  of  year,  this  amounted  to  a  90%  reduction  in  normal  deliveries  from  PG&E.  In  this  
case  the  cause  was  infrastructure  failure  and  not  a  drought,  but  the  impact  to  PCWA  

providing  the  record  of  this  experience  herein  may  provide  useful  information  in  a  
future  water  shortage  situation.  

Catastrophic  Supply  Interruption  

catastrophic  events.    In  particular,  fire,  landslides,  major  pipeline  failures,  power  
outages,  and  earthquakes  are  risks  to  PCWA  water  supply  infrastructure.      

Water  supplied  by  PG&E  is  delivered  through  a  canal  system  that  traverses  hillsides  and  
crosses  valleys  using  raised  flumes  and  pipelines.    The  Agency  has  established  a  Renewal  
and  Replacement  Program  to  replace  aging  infrastructure  along  the  canal  system;  
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however,  this  program  is  phased  over  a  long  period  of  time.    The  remaining  supplies  are  
delivered  through  pumping  stations  that  have  back-‐up  power,  with  the  exception  of  the  
American  River  and  Ophir  Road  Pump  Stations.    

The  Agency  has  prepared  a  Security  Vulnerability  Assessment  and  maintains  an  
Emergency  Response  Plan.    The  Emergency  Response  Plan  provides  general  procedures  
for  responding  to  catastrophic  supply  interruption  (i.e.  infrastructure  failure).  

Analysis  of  Expenditures  and  Revenue  during  Shortages  

There  are  two  primary  objectives  during  a  water  shortage,  reduce  water  use  and  

revenues  are  derived  from  volumetric  based  water  sales,  hence,  during  a  water  shortage  
  revenues  would  decrease.    Depending  on  the  root  cause  of  a  water  

shortage,  additional  unbudgeted  expenses  would  most  likely  be  incurred  and  can  vary  
substantially.    A  drought  induced  water  shortage  would  result  in  additional  expenses  for  
public  outreach,  conservation  enforcement  and  various  other  associated  costs.    A  
infrastructure  failure  induced  water  shortage  would  incur  similar  costs  as  a  drought  
situation,  plus  other  costs  such  as  construction  of  alternate  source  facilities  or  
alternative  supply  transmission  costs,  such  as  pumping  which  can  be  very  expensive.    

For  example,  if  there  is  water  available,  the  Agency  has  the  ability  to  access  water  in  the  
American  River  through  double  lift  pumping,  which  based  on  the  current  energy  prices  
are  estimated  at  $1  million  per  month  and  would  pump  an  amount  equal  to  
approximately  90%  of  peak  demand  in  a  certain  service  area.    However,  these  costs  can  
vary  significantly  depending  on  demand.    In  an  water  shortage  caused  by  an  
infrastructure  failure,  pumping  costs  would  most  likely  be  the  most  significant  expense.    
Other  non-‐capital  expenses  can  vary  substantially  from  $0  to  $50,000  or  more  per  
month  depending  on  the  nature,  magnitude,  and  duration  of  the  water  shortage.      

The  Agency  formally  adopted  a  Net  Asset  Reserve  and  Designation  Policy  that  provides  
for  the  setting  aside  of  funding  for,  among  other  matters,  unforeseen  needs.  This  policy  
is  designed  to  ensure  reasonable  and  adequate  funding  of  Agency  reserves  and  
designations.    The  policy  establishes  distinct  purposes,  funding  and  use  for  designated  
amounts,  as  well  as,  setting  target-‐funding  levels,  both  minimums  and  maximums.  The  
policy  identifies  events  or  conditions,  which  would  prompt  the  use  of  these  funds.    The  
Agency  has  established  several  Operational  Designations  as  follows:  contingencies,  
operations,  catastrophic  event  and  revenue  volatility.    Each  of  these  designations  has  
varying  levels  of  amounts  from  zero  to  $2.9  million.  
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The  2010  budget  for  the  Western  Water  Division  and  Eastern  Water  Division  were  $35.5  
million  and  $0.55  million,  respectively.    The  Operational  Designation  for  these  two  
Divisions  total  $6  million  and  $5,000,  respectively.    In  the  event  of  a  water  shortage,  to  

s  could  
consider  the  use  of  designations  or  a  water  rate  adjustment.    The  use  of  designations  
requires  Board  approval.    Currently,  the  Agency  does  not  have  an  established  drought  or  
water  shortage  pricing  schedule,  thus,  any  rate  adjustment  would  be  required  to  follow  
the  Proposition  218  notification  process  and  other  rate  adjustment  regulations.    

Prohibitions  and  Penalties  

The  Agency  prohibits  water  waste  in  its  Rules  and  Regulations  and  has  established  a  
water  waste  charge  to  recover  costs  of  Agency  staff  time  to  respond  to  the  water  waste.    
Additionally,  the  Rules  and  Regulations  provide  for  use  of  flow  restrictors  and  
discontinuance  of  service  as  enforcement  during  water  shortages.  
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FOR IMMEDIATE RELEASE: 

April 19, 2011 
Contact:  David A. Breninger, (530) 823-4860 
or:  Dave Carter, (530) 265-NEWS 
 

Foothill Water Agencies Hustle to Keep 
Supplies Flowing After Canal Break  
 

 AUBURN -- The Placer County Water Agency is striving to keep customers 

supplied with water after a major break on the Pacific Gas and Electric Company Bear 

River Canal cut water flows to the Agency and its customers. 

 PG&E spokesman Paul Moreno said the incident was reported about 5 a.m. 

Tuesday (Apr. 19) at a remote location near Colfax, below Rollins Reservoir.  He said 

the canal was flowing at a rate of about 400 cubic feet per second when the break 

occurred and that flows into the canal were stopped directly following the report. 

 Moreno said the company is still assessing damages but it appears a section of 

the large canal ruptured after a supporting earthen berm collapsed.  Water from the 

canal ran about 100 feet down the steep canyon wall into the Bear River. 

 “The canal system was inspected by foot patrol on Apr. 1,” Moreno said.  “No 

potential issues were identified at that time.  It is not known at this time if heavy recent 

rains may have contributed to the earthen berm failure.” 

 Meanwhile, PCWA, which receives most of its water supply through the PG&E 

canal system, was working under emergency procedures to re-route water supplies to 

the Agency’s network of canals and to water quality plants in order to serve its treated 

water customers. 

-more- 
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Canal Break, page two 

 

 PCWA immediately took proactive steps to open interties with Nevada Irrigation 

District (NID) and City of Roseville and began pumping water from the American River 

to make up for some of the water shortages.   

Even so, PCWA Director of Field Services Mike Nichol said irrigation water 

customers would be impacted the most and that there will be shortages and rolling 24-

hour outages until PG&E supplies to raw water customers are fully restored. 

 PCWA General Manager David Breninger said, “The agency is focused on how 

to best serve our customers.  Treated water customers will be impacted to a lesser 

extent; but shortages and rolling 24-hour outages are expected, unfortunately, to impact 

up to 4,000 customers who use raw water from the PCWA canal system until repairs 

can be made by PG&E to their canal and flows are fully restored to PCWA.” 

 Breninger said, “PCWA is urging all water customers, those using treated, 

metered water, as well as those using canal water, to please conserve water and to use 

it efficiently and wisely during the emergency.” 

 Also, NID, which receives water through the same PG&E Bear River Canal for 

service to irrigation water users in the rural Auburn to Lincoln area, was working with 

PCWA and making arrangements for alternate water supplies to its Placer County 

service areas. 

Nichols said, “PG&E has advised PCWA that it was unknown at this time how 

long it will take to repair the PG&E canal and how long the water shortage would last.” 

 A similar incident occurred Apr. 10, 1996 when the Bear River Canal ruptured 

near the Bear River Campground.  The water supply emergency lasted several weeks 

as PG&E worked its way through a lengthy permitting and repair process. 

 More information on the water emergency and the areas affected is being made 

available on the PCWA website at www.pcwa.net. 

 The agency’s Customer Service representatives may be reached at (530) 823-

4850. 

 
-30- 
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FOR IMMEDIATE RELEASE: 

April 22, 2011 
Contact:  David A. Breninger, (530) 823-4860 
or:  Dave Carter, (530) 265-NEWS 
 
 

PCWA Response in Wake of  
Canal Failure:  Conservation 
 

 AUBURN -- Water supplies to the Placer County Water Agency and its 

customers remain limited following a major break to a Pacific Gas & Electric Company 

water supply canal.  A comprehensive report of the emergency was given to the PCWA 

Board of Directors at Thursday’s (Apr. 21) board meeting. 

 “The message to all PCWA customers at this time is water conservation,” said 

PCWA Director of Field Services Mike Nichol, who termed the incident the most serious 

outage he’s seen in 22 years with the water agency. 

 PCWA staff and officials of the Pacific Gas and Electric Company briefed the 

board on their respective responses to the Apr. 19 failure of a portion of PG&E’s Bear 

River Canal.   

The canal is critically important for conveying water to PCWA and its customers.  

The PG&E canal was nearly full when a 40-foot section of it ruptured when ground 

beneath it slid down the hillside.  The canal is located in rugged terrain along the Bear 

River canyon near Colfax. 

 PG&E Director of Power Generation Alvin Thoma who traveled from San 

Francisco and Bill Williams, PG&E Hydro Superintendent of PG&E’s regional office, 

briefed the Board about the canal’s failure.   

-more 
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PCWA Response in Wake of Canal Failure: Conservation 
Page two 
 
 Thoma said inspectors, engineers, surveyors, foresters and construction workers 

were at the scene assessing damages, planning repairs, working with property owners 

and creating access to the remote site.   

  He said PG&E is studying all options for a permanent reconstruction of the canal 

and restoration of water supplies to the agency. 

 Thoma said PG&E had inspected the canal earlier this month and it showed no 

apparent signs of stress.  He said the incident does not appear to be seismic related 

and is most likely due to saturated ground from this year’s heavy rains. 

 PCWA staff described the agency’s rapid response to the emergency and 

outlined a variety of strategies being pursued to both cope with and to keep water 

flowing to agency customers with limited supplies.   

Agency General Manager David Breninger said, “The water agency is 

coordinating with the Nevada Irrigation District, City of Roseville, City of Lincoln and 

others, as well as pumping water from the agency’s American River supplies to 

supplement flows to the PCWA water system.  However, these sources will not make up 

for all of the shortage caused by the canal’s failure.”  

“The agency is asking all water customers to voluntarily conserve, reduce water 

usage and to use water efficiently and wisely during the emergency,” said Breninger.  

 In responding to the emergency and in striving to spread as much water as 

possible to customers across the agency’s expansive Zone 1 irrigation canal system, 

PCWA had to immediately implement rolling canal system “water outages.”   

“Rotation of canal water availability is necessary so that we can equitably spread 

as much water and as often as possible to as many Zone 1 irrigation canal customers 

with our limited supplies.  Rolling water outages will continue and may have to extend 

beyond 24-hour durations until PG&E completes canal repairs and full water supply 

flows are returned to PCWA,” said Breninger. 

He added, “Our agricultural growers in far western Placer County, Zone 5 will 

also receive limited water deliveries through the Auburn Ravine conveyance system.” 

-more- 
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PCWA Response in Wake of Canal Failure: Conservation 
Page three 
 

 

Breninger urged irrigation canal customers “to implement their own contingency 

plans for storage, watering animals, livestock and crops while the agency is faced with 

diminished supplies.” 

 To alert irrigation canal water users to the seriousness of the situation, the 

agency staff activated its emergency alert telephone notification system, posted 

information on its website and sent letters to irrigation canal customers.  

“Adjustments have also been made to the agency’s extensive treated water 

system to reduce usage system-wide,” said Breninger.  He emphasized the need for 

“voluntary water conservation actions by every treated water customer during this 

emergency.” 

He concluded, “At the moment, the recent cool and damp weather is working in 

everyone’s favor, but conditions will change as seasonal warming and demands for 

water pick up.  As this occurs, it will become difficult for PCWA to meet every 

customer’s expectations for water until full supplies from PG&E to PCWA returns to 

normal conditions.” 

 The board thanked the PG&E representatives for their presence and the 

company’s response to the emergency.  The board complemented PCWA staff for their 

swift actions in wake of the emergency.   

 Status reports about the emergency will be made at each board meeting.  The 

next regular meeting is Thursday, May 5, 2:00 p.m., at the PCWA Business Center, 144 

Ferguson Road, Auburn. 

 Information about the emergency is posted on the agency’s website at 

www.pcwa.net or by calling weekdays the PCWA Customer Services Center at (530) 

823-4850 or toll-free (800) 464-0030 or by e-mail at customerservices@pcwa.net 

 
-30- 

Page 54 of 534CABY Headwaters and Adaptability Program - March 2013 
Attachment 7 - Water Efficiency Project References

Page 78



April 29, 2011 
Contact:  David A. Breninger, (530) 823-4860 
or:  Dave Carter, (530) 265-NEWS 
 

FOR IMMEDIATE RELEASE: 
 

Conservation Urged 

Water Shortage Emergency 
Considered in Placer County 
 

 AUBURN – The Placer County Water Agency is preparing to declare a water 

shortage emergency because its main water supply was severed when a Pacific Gas 

and Electric Company (PG&E) canal failed.  General Manager David A. Breninger 

called this "a dire, catastrophic situation." 

  He said, “Staff is doing everything we can to strive to keep water flowing to our 

tens of thousands of customers with the very limited supplies available to us since Apr. 

19 when the PG&E’s Bear River Canal failed.”  The canal is the main water supply to 

PCWA and its customers. 

 Breninger said, “I’m extremely disappointed that more than 10 days after the 

incident PG&E has not been able to provide a realistic timetable for an emergency 

water bypass or a permanent repair to assure the prompt return of water supplies to 

PCWA for our customers.” 

 Meeting in special session late Thursday afternoon (Apr. 28), the PCWA Board of 

Directors set a public hearing for Tuesday, May 10, to further review the situation and to 

consider an emergency water shortage declaration.  The public hearing is set for 5:30 

p.m. at the Holiday Inn conference room, 120 Grass Valley Highway, in Auburn. 

 

-more- 
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PCWA, Water Shortage Emergency 
Page two 
 

 PG&E representatives said, at the April 28 Board meeting, that the repair is a top 

priority but the site remains unstable and unsafe for workers.  “It’s very difficult,” said 

PG&E partnership coordinator Kevin Goishi.  “We’re talking about a very substantial 

structure on a landslide.  The subsurface conditions are unknown.” 

 PG&E has reviewed the site and is studying all options for a temporary bypass 

and permanent solution.  Goishi said he is hopeful PG&E will be able to provide more 

information in coming days. 

 The slide that severed the canal is in a remote, rugged area near Colfax.  At the 

time of the break, the canal was flowing at about 400 cubic feet of water per second 

(cfs).  The supply is normally shared between PCWA and Nevada Irrigation District for 

their customers in Placer County.     

“Normally up to 244 cfs of water would be flowing to PCWA, but now there is 

absolutely none,” said Breninger.   

 Adjoining water utilities immediately responded to PCWA’s call for help on April 

19 by providing what they can of limited supplemental supplies to the Agency.  “But this 

won’t be enough water as the weather heats up and the demand for water increases,” 

Breninger said. “All PCWA irrigation and treated water customers are asked to conserve 

now what limited water is available.” Breninger expects in the weeks ahead the agency 

to face “extremely serious shortages and probably won’t be able to meet many 

customers’ water needs.” 

“Basically without a massive infusion of water very soon from PG&E to PCWA 

thousands of our customers face a stark reality of little to no water in certain regions of 

our vast service area,” added Breninger.  

 Serious impacts are anticipated to irrigation water customers who use canal 

water along the Interstate-80 corridor from Christian Valley, Bowman, north Auburn, City 

of Auburn, Shirland Tract, Ophir and Newcastle.  The agency supplies nearly 4000 

canal water customers.  Rolling canal outages began in many areas at the first reports 

of the PG&E canal’s failure that severed all supplies to PCWA. 

-more- 
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PCWA, Water Shortage Emergency 
Page three 
 

 Agency officials expressed extremely serious concern for all of their customers.  

 PCWA directors noticed the irony of the situation, an inability to provide enough 

water following one of the wettest winters on record.  “There’s water everywhere but we 

can’t get to it,” said District 2 Director Alex Ferreira.  “We’re in a terrible position.” 

 Information about the emergency is posted on the agency’s website at 

www.pcwa.net or by calling weekdays the PCWA Customer Services Center at (530) 

823-4850 or toll-free (800) 464-0030 or by e-mail at customerservices@pcwa.net. 

-30- 
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May 4, 2011 
Contact:  David A. Breninger, (530) 823-4860 
or:  Dave Carter, (530) 265-NEWS 
 

 

FOR IMMEDIATE RELEASE: 
 
 
Conservation Urged 
 
PCWA Faces Emergency; 
Pushes PG&E for Canal Repair 
 

 AUBURN – “Crisis management is in full swing at the Placer County Water 

Agency, where the agency’s primary supply of water remains severed two weeks after 

an Apr. 19 failure of the Pacific Gas and Electric Company’s Bear River Canal,” said 

PCWA Chairman Lowell Jarvis. 

The canal conveys water to PCWA Zone 1 customers.  The supply serves a 

huge area including Auburn, Newcastle, Loomis Basin, Rocklin, Lincoln and other 

communities and farms.  The PCWA Board of Directors met in special session Tuesday 

afternoon (May 3) for another briefing on the situation. 

The agency will host a public outreach and informational meeting on the water 

crisis at 5:30 p.m. today (May 4) and again Thursday (May 5) at 5:30 p.m. (which 

follows a regularly scheduled 2 p.m. Thursday board meeting).  The May 4 and 5 

informational meetings will be held at the PCWA Business Center located at 144 

Ferguson Road in Auburn. 

 

-more- 
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PCWA Faces Emergency, Page two 

 

 A water emergency declaration is under consideration for a public hearing at 5:30 

p.m. on May 10 at the Gold Country Fairgrounds, Auburn.  (In anticipation of a large 

crowd and parking, the meeting was moved from the Auburn Holiday Inn.)  The public 

hearing on May 10 at the Auburn Fairgrounds will include a public informational session 

starting at 5:30 p.m. with the Board meeting and hearing to commence at 6:00 p.m. 

 PCWA General Manager David A. Breninger said, “Currently, the area most 

impacted is Upper Zone 1 where 50 percent or less of normal supplies are available for 

our customers.”  He said, “The situation, unfortunately, will only grow worse as the 

weather warms and water demands rise.” 

 In a May 2 letter to PG&E’s corporate office in San Francisco, Jarvis wrote, 

“Unless PG&E can provide at least significant amounts of temporary water supplies 

within days, the damage to PCWA’s 150,000 water users, their property, their 

livelihoods, their businesses and their livestock will be dire if not catastrophic.” 

 An estimated 40-foot section of the Bear River Canal was ruptured when the land 

beneath it slid down a canyon wall above the Bear River, about 1.5 miles downstream 

from Rollins Reservoir.  At the time, the canal was carrying about 400 cubic feet of 

water per second (cfs).  PCWA is entitled to as much as 244 cfs of the total.  “Currently 

no water is flowing to PCWA from the breached canal which is the cause of the water 

supply crisis,” said Breninger. 

 Attending the PCWA board meeting was Alvin Thoma, PG&E’s director of power 

generation, who said the company recognizes the urgency of the situation and a rapid 

repair is a top priority at every level of PG&E management.  He said PG&E is mobilized 

at the site, studying best options for temporary and permanent repairs, and should be 

able to announce a plan “in a matter of days.” 

 Thoma said a temporary bypass could carry from 150-200 cfs of water.  PCWA 

Director of Strategic Affairs Einar Maisch added that the agency, at minimum, definitely 

needs at least 80 cfs to get through the coming weeks. 

 

-more- 
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PCWA Faces Emergency, Page three 

 

 In reports to the board, Breninger and members of his management team 

reported on system adjustments, rerouting of water supplies, rotating water outages for 

irrigation water customers, and cooperative efforts with surrounding water suppliers. 

 Rui Cunha, assistant director for emergency services for Placer County, said the 

incident could be included in a county emergency declaration.  Brad Harris, division 

chief for CALFIRE, said firefighters are concerned about wildland and residential fires 

that could occur during a water shortage.  A preliminary estimate given at the meeting 

indicated initial Placer County agriculture could face $10 million in losses due to an 

extended water shortage. 

 Short of a rapid solution, PCWA customers may face voluntary to mandatory 

water restrictions.  Rotating outages already have been implemented on the most 

seriously impacted irrigation customers, those on canals in the greater Auburn to 

Newcastle areas. 

 “PCWA is asking all customers to conserve water now,” said Breninger. 

 “We’re asking our customers for their continued support, understanding and 

conservation during this time of crisis,” said Jarvis. 

 The PCWA website (www.pcwa.net) is being updated daily on the water shortage 

emergency and includes outage information and maps of affected areas.  Customers 

may also call the PCWA Customer Services Center at (530) 823-4850 or toll-free (800) 

464-0030. 

-30- 
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May 6, 2011 
Contact:  David A. Breninger, (530) 823-4850 
or:  Dave Carter, (530) 265-NEWS 
 
 
FOR IMMEDIATE RELEASE: 
 
 

 AUBURN -- Financial assistance program funds were approved as grants to four 

community water purveyors in Placer County Thursday (May 5) by the Placer County 

Water Agency Board of Directors. 

 This year fifteen applications were received from nine public water entities for 

projects totaling $336,100.  The program has eligibility criteria and a screening 

committee which reviews and makes recommendations to the board.  The program has 

funds for 2011 of $35,000. 

 The 2011 grants include: 

 • $10,000 to the Christian Valley Community Services District to complete a site 

study for a new water storage tank. 

 • $5,000 to the Foresthill Public Utility District for a water rights investigation and 

analysis. 

 • $10,000 to the Heather Glen Community Services District for a water storage 

tank site study. 

 • $10,000 to the Squaw Valley Public Service District to provide emergency 

backup power during electrical outages at the district’s East Pump Station. 

 Since 1993, PCWA has approved more than $1.5 million in funding to local public 

water entities in Placer County under the program. 

 

 

-more- 
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PCWA – May 6, 2011 
Page two 

 In other business, PCWA directors: 

 •  extended for one year a pilot program that allows housing developers to use a 

payment plan to pay the Water Connection Charge (WCC) for new water services.   

 • approved a cost sharing agreement with the Nevada Irrigation District to jointly 

fund an update of a watershed sanitary survey for the Yuba and Bear river watersheds.  

The agencies are required by state law to update their surveys every five years.  PCWA 

has budgeted $50,000 to the effort. 

 • Congratulated the agency’s new Director of Customer Services Matt Young, 

whose promotion was announced by General Manager David A. Breninger.  Young 

succeeds former director John Kingsbury who left the agency earlier this year when he 

was selected as executive director of the Mountain Counties Water Resources Assoc.  

Young joined PCWA a year ago as Deputy Director of Customer Services after serving 

as assistant customer services manager for the City of Provo, Utah.  He holds BS and 

MPA degrees from Brigham Young University (BYU).  

“Matt has distinguished himself during his tenure with the agency and he stood 

out among the 135 candidates who applied for the position. I’m pleased to have him 

lead our Customer Services department,” said Breninger. 

 The PCWA board will next meet in a Special Meeting to conduct a public hearing 

on the current water shortage emergency crisis facing the agency and its customers.  

The meeting will be held in Placer Hall at the Gold Country Fairgrounds, 1273 High 

Street, in Auburn.  It opens at 5:30 p.m. with public information with agency staff; the 

board convenes at 6 p.m. with public hearing to follow.  The public is invited and 

encouraged to attend. 

 The next regular meeting of the PCWA Board of Directors will be held at 2 p.m. 

on Thursday, May 19, at the PCWA Business Center, 144 Ferguson Road, in Auburn. 

 Information on PCWA board meetings may be obtained through the Clerk to the 

Board at (530) 823-4850 or (800) 464-0030. 
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May 6, 2011  
Contact:    David A. Breninger, (530) 823-4850 
or:   Dave Carter, (530) 265-NEWS 
 
 
FOR IMMEDIATE RELEASE: 
 
Conservation Urged 
 
PCWA Declares Water Emergency 
 

 AUBURN --   A water shortage emergency was declared by the Directors of the 

Placer County Water Agency on Thursday (May 5) due to the Apr. 19 failure of the 

Pacific Gas and Electric Company’s Bear River Canal that severed water supplies to 

PCWA for its customers. 

 “A water supply crisis exists for all PCWA water customers across western 

Placer County.  I ask that everyone reduce, conserve and use as little water as possible 

and to use it wisely as every drop counts until this crisis ends,” said Lowell Jarvis, board 

Chairman.   

 The emergency declaration followed agency and PG&E staff reports on the 

status of conditions, the severity of impacts upon all PCWA customers and PG&E’s 

needs to pursue emergency canal repairs.  Also, Thursday, PG&E officials asked the 

agency’s board for the declaration to support expediting permitting and other approvals 

needed for rapid repairs by PG&E. 

 “Since the PG&E canal failure,” said David A. Breninger, General Manager, “the 

agency has focused upon keeping together a ‘patch quilt’ pattern of very limited 

emergency water supplies to try to service as many of our customers as long as 

possible with some water.  We’ve had to reroute supplies and collaborate in innovative  
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ways with nearby water districts and cities for help.” 

 “Now we need a strong spirit of individual cooperation and community support by 

all PCWA water customers to immediately and drastically reduce water use,” said 

Breninger. 

 The impacts of the shortage are significant and remain acute for irrigation 

customers served along the agency’s 165 mile canal system serving 4,000 accounts.  

Irrigation customers along many canals are now or will be facing rolling water outages 

and delivery restrictions until the crisis passes. 

 “The many canals serving the greater Auburn to Newcastle areas and along 

Auburn-Folsom Road are currently the most severely impacted.  PCWA has only one 

third supplies to meet these needs,” said Breninger.   

And, in far western Placer County, no water is available at all from PCWA for 

farmers located west of Lincoln. 

 Treated water customers, numbering 32,500 accounts serving 150,000 people 

are asked to immediately use the absolute least amount of water possible indoors and 

out. 

 “Outdoor residential watering is the largest use of treated water and I ask 

everyone to dramatically curtail that use now,” said Breninger.   

Specific actions needed during the water crisis: 

 Only water outdoor landscaping, grass and yards three (3) days a week and 

reduce watering times. 

 Water outside only between sunset and sunrise.  No daytime watering. 

 Addresses ending in an odd digit:  water only outside on Wednesday, Friday and 

Sunday nights to sunrise. 

 Addresses ending in an even digit:  water only outside on Tuesday, Thursday 

and Saturday nights to sunrise.  

 Do not wash down driveways, sidewalks or parking lots at any time. 
 

 PCWA will hold a special board meeting with public hearing at 6:00 p.m. on  

Tuesday (May 10) at the Gold Country Fairgrounds, Maurine Dobbas Placer Hall, 1273  
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High Street, Auburn.   The session begins at 5:30 p.m. with agency staff available with 

information to respond to questions.  The Board will convene in special session and 

public hearing at 6:00 p.m.  The agency invites the public to attend.  Following the 

hearing, the board will consider adopting regulations and restrictions on the delivery and 

use of water. 

The PCWA website is updated daily with the latest on the water crisis, water 

conservation, and other information.  Customers may go to www.pcwa.net or call the 

PCWA Customer Services Center at (530) 823-4850 or toll-free (800) 464-0030. 
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May 11, 2011 
Contact:  David A. Breninger, (530) 823-4860 
or:  Dave Carter, (530) 265-NEWS 
 

FOR IMMEDIATE RELEASE: 
 
Conservation Urged 
PCWA Declares Water Emergency 
Water Users:  Reduce Usage by 25 Percent or More 
 
 AUBURN -- Directors of the Placer County Water Agency on Tuesday (May 10) 

declared a water shortage emergency and asked that all water users reduce their water use 

by 25 percent or more until the emergency ends. 

 It is expected to be in mid-June (or later) until normal flows of water return to PCWA 

for its customers.  Both irrigation canal customers and treated water customers are asked 

immediately to significantly reduce their water use. “With community support of a 25-percent 

or more reduction in water use, I think we’ll be able to get through this,” said PCWA General 

Manager David Breninger.  

The Board’s action followed a public hearing that attracted about 170 people to 

Placer Hall at the Gold Country Fairgrounds.  PCWA had moved the meeting to the 

fairgrounds to accommodate a large crowd. 

 The agency’s response and public concern are a result of the April 19th failure of the 

Pacific Gas and Electric Company’s Bear River Canal.  A section of the canal slid down a 

steep canyon wall above the Bear River when the earth beneath the canal gave way. 

 The incident cut off the main source of water to 150,000 water users of PCWA in 

areas from Auburn to Loomis, Rocklin and Lincoln.  

 PG&E, which has mounted a massive restoration effort at the site, is now estimating  
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Page two 

 

that full water delivery may be available by mid-June.  Until Tuesday, the company had 

been estimating a late June completion.   

 Mike Jones, PG&E’s acting vice president for power generation, said the schedule 

has been moved up because of the good progress made on the repairs.  Crews have been 

working around the clock.  He offered special thanks to nearby property owners and the City 

of Colfax for putting up with the “24/7 construction schedule.” 

 Jones also announced that PG&E had offered up to $1.8 million to PCWA and the 

Nevada Irrigation District to help compensate for the electrical energy they have consumed 

in pumping alternate water supplies to customers. 

 Fourteen members of the public, mostly agricultural water users, addressed the 

Board during the public hearing portion of the meeting.  Concerns included potential losses 

of income, crops and pasture.  Several speakers said they could endure rotating outages, 

but low levels in some canals, especially near the ends of canals, have not delivered 

enough water. 

 Board Chairman Lowell Jarvis encouraged everyone in the audience to do his or her 

part.  “We can conserve, and we’ll get through this together,” he said. 

 PCWA directors will review the emergency situation at each of their meetings until 

the water shortage is over and the water shortage emergency declaration can be rescinded. 

 
Conservation Measures to Follow 
How You Can Help Save Water 
 
 PCWA is conducting a wide public outreach effort that includes letters this week to 

its 37,000 customer accounts. 

 All customers using piped and treated drinking water and those using irrigation water 

from the canal system are urged to conserve water by 25 percent or more. 

 These are some of the primary conservation measures called for in the PCWA water 

shortage declaration: 
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Treated Water 

 Customers are requested to reduce use by 25 percent 

 Outdoor irrigation only on Tuesdays, Thursdays and Saturdays for those with even-

numbered (last digit) street addresses 

 Outdoor irrigation only on Wednesdays, Fridays and Saturdays for those with odd-

numbered addresses 

 No outdoor irrigation on Mondays 

 Numerous other conservation methods (see www.pcwa.net) 

 
Canal Water 

 PCWA will reduce the size of orifices in canal water boxes in Zones 1 and 3, placing 

priority for public health and safety reasons on preserving adequate flows in canals 

that supply water treatment plants.  Reductions will allow 50-75 percent of normal 

summer deliveries or 1/2 miners’ inch, whichever is larger. 

 Rotating outages on canals will continue as needed 

 PCWA canal operators will closely monitor canal flows and maintain communication 

with Customer Services personnel responsible for providing canal flow information to 

customers. 

 Canal water customers who inform the agency they wish to forego this year’s water 

purchase for the duration of the water shortage emergency will not lose entitlements 

or face charges for turning service off and on. 

 

The PCWA website is being updated daily with outage information, maps of affected 

areas and helpful hints for saving water.  Customers are encouraged to stay up to date 

at www.pcwa.net.   The PCWA Customer Services Center may be reached at (530) 823-

4850 or toll-free (800) 464-0030. 
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May 20, 2011 
Contact:  David A. Breninger, (530) 823-4860 
or:  Dave Carter, (530) 265-NEWS 
 

 

FOR IMMEDIATE RELEASE: 
 
Conservation Urged 
Water Emergency Continues in Placer 
PCWA Customers Asked to Reduce Usage by 25 Percent 
 

 AUBURN -- The PCWA water shortage emergency in western Placer County is 

expected to continue until mid-June, it was reported at Thursday’s (May 19) meeting of 

the Placer County Water Agency Board of Directors. 

 The water agency has been proactively managing the water shortage emergency 

in wake of the Apr. 19 sudden failure of the Pacific Gas and Electric Company’s Bear 

River Canal.  A landslide took out a section of the canal (which is located above the 

Bear River canyon about a mile south of Rollins Reservoir and a mile west of Colfax.)  

When this occurred, water supplies ceased flowing to PCWA.  The Agency and 

its customers are heavily dependent upon this supply as are approximately 150,000 

people.  PCWA had to immediately devise and implement numerous alternatives for 

securing temporary water supplies and enact bold water conservation reduction actions. 

 PG&E spokesman Brian Jensen said, at the board meeting, the company is 

making very good progress in repairing the canal and expects to have normal deliveries 

restored by mid-June to PCWA. 

 Meanwhile, he said, the company has begun pumping a small amount of water 

from the Bear River into the PG&E canal (downstream from the break) for PCWA’s use. 
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The company also has plans, he said, for a second temporary water supply that may be 

flowing by the first of June to PCWA. 

 In the meantime PG&E has also been trucking water to PCWA’s Lake Arthur and 

to other locations to supplement agency supplies.  (PG&E has initiated a livestock 

watering program coordinated with Placer County Resource Conservation District.)  The 

trucks have delivered more than 3.1 million gallons of water to date, Jensen said. 

 The agency is also relying on many other alternate sources of water from 

neighboring water entities.  PCWA is also pumping water from the American River to 

supplement supplies for the duration of the emergency. 

 PCWA has instituted a wide range of water shortage emergency management 

actions since April 19.  Staff also enacted an aggressive customer outreach program 

since the day of the emergency.  These include direct mail to all customers, telephone 

and e-mail communications, news media coverage, advertising campaigns and 

presentations at governmental, civic and community meetings. 

 Rocklin Fire Chief Bill Mikesell attended the agency board meeting and said 

PCWA has done an “outstanding job” in communicating with his department and 

keeping water available for fire protection purposes. 

 PCWA General Manager David Breninger said, “With public understanding, a 

‘patch quilt’ pattern of many temporary water supplies that have been pieced together 

like dominos and aggressive water conservation reduction actions by our customers, I’m 

hopeful that adequate flows of water can be sustained to serve our customers 

throughout our vast distribution system until this emergency ends.” 

 PCWA directors will continue to review the status of the situation at each 

meeting. The board’s next regular meeting is scheduled at 2 p.m. on June 2 at the 

PCWA Business Center, 144 Ferguson Road, in Auburn.  Information about PCWA 

board meetings is available from the Clerk to the Board at (530) 823-4850 or (800) 464-

0030. 
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 The PCWA website is updated daily on the water emergency and actions to be 

taken to reduce water usage.  Customers can stay up to date at www.pcwa.net.   The 

PCWA Customer Services Center may be reached by e-mail at 

customerservices@pcwa.net or by calling (530) 823-4850 or toll-free (800) 464-0030. 
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June 3, 2011  

Contact:      David A. Breninger 
  (530) 823-4850 
  Or:  Dave Carter 
  (530) 265-NEWS 
 
FOR IMMEDIATE RELEASE: 
 
Bear River Canal Flowing Soon 
PCWA Board Meets Monday to Declare End of Water Emergency Condition 
 
 AUBURN --   At Thursday’s (June 2) meeting of the Placer County Water Agency 

Board of Directors, a PG&E official reported the Bear River Canal is in the final stages of 

repair and staged re-watering should commence within the next few days. This is six weeks 

after a massive landslide wiped out a section of the PG&E canal near Colfax that serves as 

the primary water supply to PCWA. 

 Alvin Thoma, director of power generation for PG&E, told the board that PG&E is 

performing a final check on the Bear River Canal and water flow will be restored in the next 

several days with flows ramping up to normal levels during the week of June 6. 

 Meanwhile, he said, PG&E crews would be at the site for another week or so, 

completing cleanup and land restoration work following the emergency repair.  “We’ve been 

working 24/7 and it’s taken us six and a half weeks,” he said.  “It would take three to four 

months on a normal construction schedule.” 

 PCWA officials expressed relief that the water shortage emergency was not as bad 

as it might have been.  Cool and wet weather over the past several weeks reduced 

demand, coupled with customers’ water conservation efforts, allowed PCWA to spread 

alternate water supplies to its various service areas. 

PCWA directors will meet in adjourned session at 2 p.m. Monday (June 6) to hear a 

canal break status report and, barring any unforeseen developments, may plan to officially 

call an end to the water shortage emergency condition.  

-more- 

Page 72 of 534CABY Headwaters and Adaptability Program - March 2013 
Attachment 7 - Water Efficiency Project References

Page 96



PCWA Board Meets June 6 
Page two 

 
 

 PG&E has taken steps to ease the financial burdens of the water shortage on PCWA 

and the neighboring Nevada Irrigation District, which also has been impacted.  PG&E has 

voluntarily set aside up to $1.8 million to offset additional pumping costs and to reimburse 

the agency for lost revenue from its billing adjustments to irrigation canal customers who did 

not receive water during the canal outage. 

 Members of the board complimented PG&E for its rapid canal restoration efforts and 

for PG&E’s outreach and coordination with PCWA. 

 District 4 Director Mike Lee said he has seen a bright side of the unfortunate 

situation.  “I think it has increased public awareness and appreciation,” he said.  “People 

realize what a valuable resource we have here.” 

 District 2 Director Alex Ferreira said the water is arriving too late for some rice 

growers in Zone 5 west of Lincoln who have not planted their crop, but that others who have 

planted and are using groundwater will welcome the more affordable supply. 

 General Manager David Breninger thanked the agency staff for many long hours 

spent dealing with the water emergency and PCWA customers who saved water and 

helped a reduced supply go further.  

 In a related matter, Breninger said the agency’s emergency management during the 

six-week outage has been documented and will be used as a case study in the current 

update of its Urban Water Management Plan. 

 In other business, directors received and filed the 2010 audit of the water agency’s 

financial statements performed by Maze & Associates Accountancy Corp. of Pleasant Hill.   

 PCWA directors will next meet in adjourned session at 2 p.m. Monday, June 6, at the 

PCWA Business Center, 144 Ferguson Road, in Auburn.  The next regular meeting of the 

board is scheduled for 2 p.m. on June 16. 

 Information on PCWA board meetings may be obtained through the Clerk to the 

Board at (530) 823-4850 or (800) 464-0030.   

Information about the Agency is available on the web at www.pcwa.net. 
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June 7, 2011 
  
 
Contact:  David A. Breninger, (530) 823-4860 

or:  Dave Carter, (530) 265-NEWS 
 

 
FOR IMMEDIATE RELEASE: 
 
Water Shortage is Over 
PCWA Board Declares End of Water Shortage Emergency 
 
 AUBURN -- With the recently repaired PG&E Bear River Canal returning to 

normal operation, the Placer County Water Agency Board of Directors on Monday (June 

6) terminated the water shortage emergency. 

 The board had declared the emergency on May 5 following the April 19 collapse 

of a section of PG&E’s Bear River Canal.  The canal failure, caused by a landslide in a 

steep river canyon near Colfax, cut a primary water supply to PCWA. 

 PCWA Director of Field Services Mike Nichol said Monday the agency is again 

receiving deliveries of water from PG&E and water flows are ramping-up in canals 

throughout PCWA’s Western Water System. 

 Impacts of the water shortage were most apparent for the 3,800 PCWA irrigation 

canal water customers as reduced deliveries or rolling outages were implemented to 

equitably spread water throughout the western water system.   The water agency, with 

assistance from other area water suppliers and voluntary customer conservation, was 

able to maintain uninterrupted water for the treated water customers and fire flows.  

Placer County Agricultural Commissioner Josh Huntsinger and Placer County Resource 

Conservation District Manager Rick Gruen attended Monday’s adjourned meeting of the 

board and thanked PCWA for the work it did to limit the impacts on local agriculture. 
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 Huntsinger said some rice farmers in far western Placer County did not plant this 

year, beyond that, he had not heard of any serious local crop damage.  “The cool, wet 

weather has been a real godsend,” he said.  Gruen said the RCD mobilized a livestock 

water delivery program but did not have to make deliveries. 

 In declaring the end to the emergency, PCWA directors said no reconnection 

charges would be imposed for those who voluntarily gave up water supplies, and that 

7,000 acre-feet of supplemental water would be available to agricultural growers in 

Zone 5.  The board’s resolution also commends PG&E for its rapid repair of the canal. 

 Directors also voted to accept PG&E’s offer to offset PCWA’s pumping costs and 

to reimburse PCWA for lost revenue resulting from customer billings being adjusted for 

water they did not receive as a result of the Bear River Canal outage.  PG&E voluntarily 

set-aside $1.8 million to reimburse the agency and the Nevada Irrigation District for 

emergency pumping and other associated costs resulting from the canal outage.  

Directors then approved a motion to direct staff to adjust charges on irrigation 

canal customers’ bills for the days that water was not delivered.  

 PCWA Director of Financial Services Joseph Parker said the agency is working 

on a canal by canal formula through which irrigation canal customers would be billed 

only for the days and amounts of water they received during the emergency water 

shortage. 

 District 2 Director Alex Ferreira said Mother Nature caused the canal failure and 

it was Mother Nature that helped minimize the impact to our customers (with the 

unseasonable cool, wet weather). 

 Board Chairman Lowell Jarvis said the emergency situation was not nearly as 

serious as it could have been due in large part to the unusually wet weather over the 

past month.  He commended PG&E, PCWA staff, neighboring water suppliers and 

customers who pitched in and reduced their water use. 
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 Monday’s meeting of the PCWA board was a special adjourned session.  The 

next regular meeting of the board will be held at 2 p.m. on June 16 at the PCWA 

Business Center, 144 Ferguson Road, in Auburn. 

 Information on PCWA board meetings may be obtained through the Clerk to the 

Board at (530) 823-4850 or (800) 464-0030.  More information is available at 

www.pcwa.net. 
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