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G E O R G E T O W N  D I V I D E  P U B L I C  U T I L I T Y  D I S T R I C T   
D R O U G H T  P L A N  

D R O U G H T  A C T I O N  P L A N  

Georgetown Divide Public Utility District (GDPUD) drought stage water supply conditions, objectives, and 
response actions including water use reduction targets, are summarized in Table 1.  The Drought Plan 
involves an introductory Stage 1 drought response during which all customers are informed of drought.  In 
Stage 1 total potable water customer demand reduction is targeted for 15 percent; raw water deliveries are 
managed at 50 percent.  At Stage 2 water use decisions continue to be entrusted to the customer as long as 
the overall rationing goal for potable water customers of 30 percent is met; this is a voluntary/honor system 
approach.  In Stage 2 raw water customers are curtailed up to 50 percent.  If Stage 2 fails, then a strict 
allotment approach is implemented with a stiff penalty rate in Stage 3 with a total demand reduction goal of 
up to 50 percent for potable water customers and up to 100% for raw water customers.   

 
Table 1.  Drought Plan Summary 

Water supply conditions Drought stage Objective Response actions 

Normal 
0% Total Supply Reduction 

None - Ongoing conservation 
measures; water waste 
ordinance in effect. 

Public awareness Normal actions 

Slightly Restricted Water 
Supplies (below normal) 
Up to 15% Total Supply 
Reduction 

Drought Stage 1 - Voluntary 
reductions in use. Managed 
raw water supplies. 

Initiate public awareness of 
predicted water shortage and 
encourage conservation.  
Reduce raw water deliveries 

Encourage voluntary measures 
to decrease “normal” demand 
up to 15%.  Raw water 
deliveries curtailed up to 50% 

Moderately Restricted 
Water Supplies 
Up to 30% Total Supply 
Reduction 

Drought Stage 2 – Voluntary 
reductions on use.  Managed 
raw water supplies.  

Increase public understanding 
of worsening water supply 
conditions, encourage 
voluntary conservation 
measures.  Reduce raw water 
deliveries 

Encourage some voluntary 
measures to decrease “normal” 
treated water demand up to 
30%.  Raw water deliveries 
curtailed up to 50% 
 
Surcharge enacted 

Severely Restricted Water 
Supplies 
Up to 50% Total Supply 
Reduction 

Drought Stage 3 –  Mandatory 
restrictions (severe 
prohibitions) on use 

Ensure that water use is 
limited to health and safety 
purposes 

Enforce extensive restrictions 
on water use and implement 
water rationing to decrease 
potable water demand up to 
50% and raw water deliveries 
up to 100% 
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Ongoing Drought Plan Implementation Actions 
 
Ongoing Drought Plan implementation actions will be completed both during periods of non-drought and 
drought periods.  These activities can be characterized as proactive actions that prepare for drought through 
monitoring, public outreach, and resource management practices.  
Policy and regulation 
1. Review and update Drought Plan every 5 years or as needed based on new supply, operational changes, 

or change in expected water demand.   
2. Enforce water waste ordinance. 
3. Continue conservation policies and promote water-efficient plumbing codes. 
4. Continue and advance Irrigation Management System (IMS) program. 
5. Continue to evaluate new requests for agricultural service annually based on available supply.  Permits not 

granted unless sufficient capacity to meet the service requested. 
6. Review and refine rate stabilization policy relating to drought impacts every 5 years. 
7. Understand and comply with legal and regulatory requirements for drought management.  
Monitoring 
1. Assess drought indicators and triggers quarterly. 

Table 2.  GDPUD Trigger Plan  
Response actions 

Drought 
Stage 

Stumpy Meadows 
Reservoir Level on 

2nd Wed. in April 
Potable water 

customer cutbacks 
Raw water managed 

supply cutbacks 

1 17,000 ac-ft Up to 15% Up to 50% 

2 15,000 ac-ft Up to 30% Up to 50% 
3 13,000 ac-ft Up to 50% Up to 100% 

2. Monitor system demands. 
Public outreach 
1. Develop and maintain drought awareness and public education materials, tools, and protocol. 
2. Continue water efficiency programs including limiting sidewalk washing, car washing without a shutoff 

nozzle, and fixing leaks within 72 hours.   
3. Develop website link for “Drought Stage” information. 
Resource management 
1. Maintain interagency coordination annually as shown in Figure 1.  Figure 1 depicts the type and 

frequency of interagency coordination activities that will be pursued by the Drought Interagency 
Coordination Committee (DICC). 

2. Confirm and maintain commitment of Drought Advisory Committee (DAC) members as shown in 
Figure 2.  Figure 2 depicts the suggested interagency organizational structure. 

3. Pursue development of potential drought impact avoidance projects.
• Rubicon Supply Alternative 1A  
• Rubicon Supply Alternative 1B & PL101-514 

supply 
• Additional water conservation 

• Canyon Creek Reservoir  
• Ditch lining 

4. Consider establishing trucking contracts for water hauling. 

Krystle
Highlight
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5. Consider constructing tap manifolds for emergency water distribution through hydrants.  
6. Establish procedure by which residents on wells within GDPUD service area apply for emergency relief. 

 
Figure 1.   Drought Interagency Coordination Committee Activities  

 
Figure 2.   Drought Interagency Organization Structure 
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Drought Stage 1 Actions 
Drought Stage 1 actions are intended to initiate public awareness of water shortages and encourage 
conservation.  Stage 1 actions target a 15 percent demand reduction in potable water use through 
implementation of voluntary measures.  Raw water deliveries are curtailed by up to 50 percent. 

 
Policy and regulation 
 
1. Implement Stage 1 water shortage response measures. Potable water customers are suggested to:  

• Apply irrigation water only during the evening and early morning hours (8 PM to 6 AM) to reduce 
evaporation losses. 

• Inspect all irrigation systems, repair leaks, and adjust spray heads to provide optimum coverage and 
eliminate avoidable over-spray. 

• Change the minutes of run-time for irrigation valves consistent with fluctuations in weather as 
determined by evapotranspiration data obtained from GDPUD or El Dorado County Water Agency 
(EDCWA). 

• Reduce minutes of run-time for each irrigation valve if water run-off (gutter flooding) is occurring.  
• Utilize water conservation incentive, rebate, and giveaway programs to replace high water-using 

plumbing fixtures and appliances with water efficient models. 
• Take advantage of the free information available from GDPUD on how to use water efficiently, read a 

water meter, repair leaks, and irrigate efficiently. 
• Do not refill a swimming pool that had been drained. 
• Fix leaks. 
• Wash vehicles from a bucket.  Use a hose equipped with a shutoff nozzle for a quick rinse (commercial 

car washes exempted).  
Affects on raw water customers are as follows: 

• GDPUD Board has the discretion to limit new agricultural customers at any time if necessary.  New 
requests for agricultural service are evaluated annually based on available supply and will not be 
permitted unless there is sufficient capacity to meet the service requested.   

• Raw water deliveries curtailed up to 50 percent.   
• Alternating days of managed raw water supply deliveries. 
• The irrigation season, generally from May 1 to October 1, may be delayed.  

2. Drought Team Leader provides monthly updates on drought status to GDPUD management. 
3. GDPUD management provides monthly updates to Board. 
 
Monitoring 
 
1. Assess current drought stage monthly with current demand and supply information. 
2. Consider potential future hydrologic conditions. 
3. Monitor water demand monthly to assess water savings accomplished. 
 

Krystle
Highlight
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Public outreach 
 
1. Initiate community-oriented drought awareness with focus on community water use reduction goals and 

range of voluntary steps to accomplish savings.  
2. Reacquaint customers with GDPUD’s Water Waste Prohibitions and introduce Stage 1 recommended 

water shortage response measures. 
3. Inform agricultural customers of managed supply curtailment 
4. Provide monthly updates to public on current drought stage. 
5. Provide monthly updates to public on community demand response status. 
6. Implement procedure for customer reporting of water waste. 
 
Resource management 
 
1. Monthly Drought Interagency Coordination Committee (DICC) meetings. 
2. Confirm commitment by Drought Advisory Committee (DAC) members.  
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Drought Stage 2 Actions 
 
Drought Stage 2 action items are intended to increase public understanding of worsening water supply 
conditions and encourage voluntary conservation measures by potable water customers to decrease “normal” 
demand up to 30 percent.  In Stage 2, raw water deliveries continue to be curtailed by up to 50 percent.  Stage 
2 activities include a continuation of activities described previously under the Stage 1 actions and ongoing 
actions.   
 
Policy and regulation 
 
1. Implement Stage 2 water shortage response measures, including a continuation of Stage 1 activities.  The 

following are recommendations to potable water customers:  
• Limit water use up to 30 percent of “normal” amount used.  
• No watering of any existing turf grass, ornamental plant, garden, landscaped area, tree, shrub or other 

plant except from a hand held hose or container or drip irrigation system.  
• No watering of new turf grass or replacement turf grass.  
• No initial filling of any swimming pool. 
• No automatic serving of drinking water at dining establishments except with patron request.  
• No new domestic accounts accepted unless the parcel has been assessed for improvements through a 

legal process.   
• Curtailment of any use of water from a fire hydrant, except for fighting fires, human consumption 

(hauling allowed to persons whose wells have gone dry), stock water, essential water quality flushing, 
and toxic clean-up purposes.   

Affects on raw water customers are as follows: 
• GDPUD Board has the discretion to limit new agricultural customers at any time if necessary  
• Raw water deliveries curtailed up to 50 percent.   
• Managed supply of alternating days with preference given to IMS program members. 
• The irrigation season, generally from May 1 to October 1, may be delayed or shortened. 

2. Drought Team Leader provides weekly updates on drought status to GDPUD management. 
3. GDPUD management provides at least monthly updates to Board. 
4. GDPUD management provides the Board of Directors with an assessment of the need to enact a 

drought surcharge.  
 

Monitoring 
 
1. Assess current drought stage every two weeks with current demand and supply information. 
2. Consider potential future hydrologic conditions. 
3. Monitor water demand weekly to assess water savings accomplished. 
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Public outreach 
 
1. Accelerate community-oriented drought awareness with focus on community water use reduction goal 

and range of voluntary steps to accomplish savings.  
2. Inform agricultural customers of managed supply of up to 50 percent curtailment. 
3. Reinforce with customers the GDPUD Water Waste Prohibitions and Stage 2 voluntary recommended 

water shortage response measures. 
4. Customers are informed that individual meter records will not be audited or fees levied if overall water 

use reduction goal is achieved.   
5. Customers who can conserve more are strongly encouraged to help customers who would incur 

economic hardship if they met the reduction levels cited.   
6. Provide weekly updates to public on current drought stage. 
7. Provide weekly updates to public on community demand response status. 
 
Resource management 
 
1. Weekly DICC meetings to coordinate on monitoring, public outreach, current status, and opportunities 

for resource sharing. 
2. Enact participation by DAC members.  
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Drought Stage 3 Actions 
The objective of Drought Stage 3, actions are to reduce potable water demand up to 50 percent through 
effective and consistent public outreach, the enforcement of extensive restrictions on water use, and 
implementation of water rationing.  In Stage 3 raw water deliveries are curtailed by up to 100 percent.  
Protection of water supply for public health and safety purposes is the primary objective during Stage 3 
drought conditions.   
 
Policy and regulation 
1. Implement Stage 3 water shortage response measures which includes enforcing Stage 1 and Stage 2 water 

shortage response measures.  
• Residential meters serving single family detached homes are granted a 68 gallons per day per person 

allotment.  
• Residential meters serving multiple units are granted up to 50 percent of the amount used by the 

customer during the corresponding billing period in the base year. 
• Meters serving any non-residential use are granted 60 percent of the amount used by the customer 

during the corresponding billing period in the base year.  (Note: Vital healthcare and public safety use 
is set at 65 percent). 

• No new domestic accounts are accepted. 
Raw water customers are affected as follows: 
• GDPUD Board has the discretion to limit new agricultural customers at any time if necessary  
• Raw water deliveries curtailed up to 100 percent.   
• Alternating managed water supplies with preference given to IMS customers.  
• The irrigation season, generally from May 1 to October 1, may be delayed and/or shortened. 

2. Drought Team Leader provides weekly updates on drought status to GDPUD management. 
3. GDPUD management provides the Board of Directors with an assessment of the need to enact a 

drought surcharge.  
4. GDPUD management to provide recommendation to the Board of Directors on increasing the 

frequency on residential meter reading to monthly for accelerated assessment of demand reduction.  
 
Monitoring 
1. Assess current drought stage every two weeks with current demand and supply information. 
2. Consider potential future hydrologic conditions.  
3. Monitor water demand weekly to assess water savings accomplished. 
 
Public outreach 
1. Accelerate community-oriented drought awareness with focus on community water use reduction goals, 

range of voluntary steps, and mandatory requirements to accomplish savings.  
2. Reinforce with customers the GDPUD Water Waste Prohibitions and Stage 3 mandatory water shortage 

response measures. 
3. Provide weekly updates to public on current drought stage. 
4. Provide weekly updates to public on community demand response status. 
5. Continue with procedure for customer reporting of water waste.  
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Resource management 
1. Weekly DICC meetings to coordinate on monitoring, public outreach, current status, and opportunities 

for resource sharing. 
2. Continue participation by DAC members. 
3. Coordinate and schedule water hauling as needed.  
4. Implement and monitor tap manifolds for emergency water distribution through hydrants as needed. 
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G E O R G E T O W N  D I V I D E  P U B L I C  U T I L I T Y  D I S T R I C T   
D R O U G H T  P L A N  

1 .  I N T R O D U C T I O N  

This document presents the Drought Plan for the Georgetown Divide Public Utility District (GDPUD).  
This Drought Plan presents the actions and procedures for preparing for, identifying, and responding to a 
drought. The objective of the Drought Plan is to help GDPUD preserve essential public services and 
minimize the effects of a water shortage on public health and safety, economic activity, environmental 
resources, and individual lifestyle. 

Drought occurs when precipitation over a season or longer is insufficient to meet the demands of human 
activities and the environment, resulting in water shortage conditions.  Drought preparedness is an essential 
element of water supply planning.  

This Drought Plan represents the results of the second phase of a two phase drought planning process.  This 
section presents the plan need and objectives, planning overview, drought history, climate change, GDPUD 
water supply and demand, GDPUD drought management policy, stakeholder involvement, drought planning 
approach, and plan content. 

1.1 Plan Need and Objectives 
Residents of El Dorado County depend on surface water from the watersheds of the Sierra Nevada mountain 
range for their water supply.  The Sierra Nevada snowpack serves as natural storage for much of the region’s 
annual precipitation.  These watersheds experience large variations in annual precipitation and resulting water 
supply.  This area has experienced significant droughts in the past. The possibility of climate change may 
increase the frequency and severity of droughts.   The population growth in El Dorado County and the 
resulting increase in water demand will amplify the severity of drought impacts.  While the occurrence of 
droughts cannot be controlled, droughts and their impacts can be anticipated and planned for.  A Drought 
Plan is needed to guide GDPUD to accomplish its mission of providing high quality water services in an 
environmentally and fiscally responsible manner during drought conditions. 

This Drought Plan is intended to satisfy multiple objectives that consist of: 
 Defining a common understanding of drought susceptibility, monitoring, communication, response, and 

opportunities for drought avoidance among each of the El Dorado County west slope water agencies. 
 Updating GDPUD drought planning to incorporate new water supplies, most recent water demand 

projections, expanding water conservation efforts, new methods of public outreach, and potential impacts 
of climate change. 

 Defining drought indicators and trigger levels that declare droughts accurately and early enough.  
 Defining water demand curtailments that can reasonably be accomplished in drought conditions, are 

financially sustainable, administratively appropriate, and user-friendly, and will perform well for all 
customers and stakeholders. 

 Providing a roadmap for Drought Plan implementation that focuses GDPUD’s continuing efforts on 
activities that will monitor for the onset of drought, minimize drought impact on customers and GDPUD, 
and implement projects and other measures to reduce the need to declare drought. 
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This Drought Plan reflects GDPUD’s most recent advances in drought planning since the current GDPUD 
water shortage contingency plan as reflected in GDPUDs 2005 Urban Water Management Plan (UWMP). 

1.2 El Dorado County Drought Planning Overview 
In 2004, because of the need and value of drought planning and preparedness, the El Dorado County Water 
Agency (EDCWA), El Dorado Irrigation District (EID), Grizzly Flats Community Service District (GFCSD), 
and GDPUD initiated a drought planning process.  The objective was to address the needs of residents on 
the western slope of El Dorado County (County) during drought conditions. 

The drought planning process has been conducted in two phases.  Both phases 
include a collaborative approach among drought plan stakeholders centered on a 
“shared vision” approach.  This approach helped the County water community 
develop an understanding of each agency’s drought susceptibility and the actions 
that can be pursued individually and as a community to reduce or mitigate 
drought impact.  The shared vision process is highlighted by the use of a user-
friendly, transparent Shared Vision Model (SVM) that stakeholders use to 
develop an effective and equitable drought management program.  A copy of the 
most recent SVM can be found on a CD in Appendix A.  Phase 1 drought 
planning included the analysis of drought impacts in GDPUD and the western 
slope of the County, with focus on the potential to reduce drought impacts 
through demand management and supply augmentation actions. 

The El Dorado County Western Slope Drought Analysis – Phase 1 Report (Brown and 
Caldwell, 2006) describes the development of the SVM and the results of the drought analysis.  At the 
conclusion of Phase 1, drought stakeholders understood the current water supply reliability during drought 
for each of County’s three western slope water purveyors based on current policy, water rights, and 
infrastructure.  Additionally, drought stakeholders understood the needs, opportunities, and constraints facing 
each agency in the future as they implement policies, programs, and projects to mitigate or avoid drought 
impacts.   

This Phase 2 drought planning effort focused on the development of individual drought plans for GDPUD, 
EDCWA, GFCSD, and EID.  Drought plans include actions to improve drought management within the 

service area of each water agency, 
and also include actions from the 
shared vision process that 
encourage collaboration across the 
County western slope community 
to gain efficiency in drought 
monitoring, provide water for 
essential public health and safety, 
synthesize outreach activities, and 
integrate drought avoidance 
projects at the County level.  Phase 
2 also includes updates and 
improvements to the SVM based 
on stakeholder comment and 
requested additions.  

 Stumpy Meadows Reservoir 1977 
Picture courtesy of GDPUD 
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1.3 Drought History 
Founded in 1931, GDPUD has recently experienced drought periods in 1976-77 and 1987-92.  Droughts also 
occurred in 1924, 1931-1934, 1939, and 1959-61.  The paleoclimatic record indicates the occurrence of 
previous droughts of significantly greater severity and duration than these recent drought events.  During the 
1976-77 drought, the annual flow in the South Fork of the American River was 10 percent of the 1923-2003 
average. 

Historically, GDPUD has been able to react to drought with raw water cutbacks on agricultural customers.  
However, similar reductions in water use during future drought may be more challenging as the GDPUD 
customer base grows, water demands increase, and ongoing programs continue to improve water use 
efficiency.  Additional detail of past droughts is provided in Section 2 of the Phase 1 Report. 

1.4 Climate Change 
Future climate change, caused by both naturally recurring cyclic patterns and human activities, may impact the 
intensity and duration of future droughts.  As a result, future droughts may exhibit different characteristics 
than those observed during recent droughts.  It is important to consider and plan for climate change because 
of the adverse effects of temperature and precipitation changes.  

As an example, predictions are that average temperatures during the next 100 years will increase by 
approximately two degrees Celsius.  Increasing average temperatures, resulting in earlier and heavier 
snowmelt runoff, will have greater affect on water purveyors reliant on surface water as compared with those 
reliant on groundwater.  An existing trend of accelerated spring snowmelt and associated runoff in northern 
California is evidenced by late season (April – July) runoff in the Sacramento River as a percentage of total 
runoff for each year from 1906 to 2004 depicted in Figure 1-1.   

 
Source: California Water Plan Update 2005 Volume 4 – Reference Guide 

Figure 1-1.  Sacramento River (April – July) Runoff in Percent of Water Year Runoff 
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Late season runoff constituted 44 percent of total runoff in the early 1900s, decreasing to 33 percent by the 
early 2000s.  Melted Sierra Nevada mountain snowpack is the source for the majority of late season runoff for 
GDPUD.  This snowpack is relied upon by GDPUD for measured release and late season water storage. 
 Developed surface water storage, such as Stumpy Meadows Reservoir, will reduce the impact of earlier 
snowpack runoff on GDPUD supplies. 

GDPUD recognizes the importance and potential implications of climate change to GDPUD and its 
customers.  Development of the SVM during Phase 1 includes four potential climate change scenarios that 
allow for an assessment of future supply reliability and potential shortages under changed climate conditions.   

1.5 GDPUD Water Supply and Demand 
The following subsections provide a brief summary of GDPUD water supply and demand.  Understanding 
the flexibility and constraints associated with each source of water supply and demand is of primary 
importance when considering approaches to monitor and mitigate drought. Water supplies and demands were 
considered during drought plan development, both for current conditions and future conditions extending to 
year 2030.  The SVM incorporates the current and future conditions of GDPUD water supplies and demands 
as represented in the following subsections.   

1.5.1 Water Supplies 

GDPUD’s primary source of water is Stumpy Meadows Reservoir.  Releases from the reservoir are regulated 
and travel down Pilot Creek to a diversion structure.  A map of GDPUD’s service area and supply source is 
shown in Figure 1-2.  

The GDPUD water system relies on Stumpy Meadows Reservoir to the east, and a system of pipes and 
ditches which convey water down slope to the various points of use.  The reservoir has a capacity of 20,000 
ac-ft with a firm yield of 12,200 ac-ft/yr that allows for critical dry year deficiencies in raw water and treated 
water deliveries.  The reservoir’s dead pool is at 1,200 ac-ft.  Raw water from Stumpy Meadows Reservoir is 
diverted from Pilot Creek to the El Dorado Canal.  This 90-percent unlined canal, made up of a series of 
transmission-mains and ditches, conveys the water to Walton Lake, which serves as a regulating reservoir and 
as a raw water storage facility for the Walton Lake Water Treatment Plant (WTP).  Both raw and treated 
water is provided to the eastern portion of the service area, including the communities of Georgetown, 
Greenwood, Garden Valley, and Kelsey.  Releases from Walton Lake WTP are conveyed by the Main Ditch 
to Greenwood Lake, which operates as a regulating reservoir.  A system of pipes and open ditches conveys 
water to the Auburn Lake Trails WTP and the western portion of the service area including Cool and Pilot 
Hill.  Releases from Greenwood Lake travel to the Auburn Lake Trails raw water storage facility and WTP.   

GDPUD’s Stumpy Meadows project includes pre-1914 water rights to divert and store water from Pilot 
Creek.  
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1.5.2 Water Demands 

The past, current, and projected water demands for GDPUD are described in the Drought Phase 1 report 
and EDCWA’s 2007 Water Resources Development and Management Plan.  GDPUD’s current and 
projected water demands from 1999 through buildout are shown in Table 1-1.  The demand projections 
include estimates of potential agricultural irrigation (raw water) requirements and are consistent with El 
Dorado County’s General Plan and Environmental Impact Report process.  Total projected water use growth 
from Year 1999 to Year 2025 is approximately 190 percent.  Projected residential water demand in 2025 is 
2,046 ac-ft, an increase of 463 ac-ft since 1999.   

 
Table 1-1.  GDPUD Current and Projected Water Demands, ac-ft 

Total Water Demand (af/yr) 

Purveyor/Demand Component 1999 2025a Buildouta 

GDPUD 

Residential    

 Single-Family Households 1,351 1,700 4,137 

 Multi-Family Household 77 191 1,101 

 Mobile Home Households 155 155 155 

Commercial    

 Retail Employees 46 79 322 

 Service Employees 115 176 614 

 Other Employees 86 126 417 

Other    

 Irrigation 4,351 11,770 17,530 

 Property Owners Association 123 123 123 

 Unaccounted for & Beneficial Uses Water 3,265 3,601 4,025 

 Latent Demand 1,387 2,864 3,660 

Total Water Demand for GDPUD 10,956 20,785 32,085 
Source: (EDCWA, 2007)  
a With the adoption of the 2004 El Dorado County General Plan, the County chose the 1996 land use alternative with minor adjustments.  

 

It is important to note that demand reductions as a result of additional future water conservation efforts are 
not included in these projections.  In this analysis conservation is included as a drought impact avoidance 
project alternative, and is further discussed in section 2.4.  
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1.6 GDPUD Drought Management Policy 
GDPUD has established policy and associated regulations and procedures to identify and address drought 
conditions. Guidance provided in GDPUD policy and regulations is intended to reduce the potential for 
water supply shortfall and interruption of service. GDPUD is subject to additional required or water shortage 
planning guidance by state and federal agencies.  Subsection 1.6.1 discusses current applicable GDPUD 
policy, administrative regulations, and supporting documents. Subsection 1.6.2 provides an overview of water 
supply shortage guidance from regulatory agencies.  Subsection 1.6.3 discusses the reliability of GDPUD’s 
water system under its current drought policy.  A timeline mapping the evolution of GDPUD’s water 
supplies, demand management, and associated policies is depicted in Figure 1-3. 

1.6.1 Existing GDPUD Regulations and Procedures  

Historically, GDPUD has responded to water supply shortages on an individual basis as they develop.  Under 
drought conditions or any other long-term water supply shortage, GDPUD implements a program of water 
conservation measures that result in water use restrictions proportional to the severity of the reductions 
needed.  In the past, such use restrictions have been associated with droughts.  GDPUD’s programs of 
voluntary and mandatory rationing developed in response to the increasingly severe actual and potential 
shortages in 1977-79 is the current model for planning responses to severe water shortages (GDPUD, 2005).  

GDPUD’s water shortage contingency plan, found in Appendix B, summarizes the principle resolutions 
adopted by the GDPUD Board regarding usage allocation and allotments, penalties of excessive use, 
prohibition of nonessential uses, and education.  It includes four stages of water supply shortage stages.  Stage 
1 consists of voluntary measures and is an extension of GDPUD’s ongoing education and financial incentive 
programs to encourage water conservation.  Stages 2, 3, and 4 require mandatory rationing of agricultural 
water in addition to voluntary and mandatory conservation of domestic water in Stages 3 and 4 respectively.   
In the past, mandatory rationing of domestic customers has never occurred because of sufficient water 
savings through mandatory reductions in agricultural use.  The priority of domestic water over agricultural 
water is a long standing policy in GDPUD and has been successfully used during periods of reduced water 
supply without noticeable long term impact on the community.  No new agricultural accounts are accepted 
during mandatory stages 3 and 4.  Although the GDPUD Board has the discretion to limit new agricultural 
customers at any time when it is deemed necessary.  Additionally, no new domestic accounts are accepted 
during Stage 3 unless the parcel has been assessed for improvements through a legal process.  During Stage 4, 
no new domestic accounts are accepted. 

Presented in Appendix C, GDPUD’s adopted 1982 “No Waste” Ordinance addresses wasteful and negligent 
water use.  In 2005 GDPUD adopted Ordinance 2005-01 which allows GDPUD staff to respond to 
increased water demand issues derived from General Plan estimations of growth in agricultural water service.  
In an effort to plan for future domestic demands, GDPUD has taken steps to control the rate of increase of 
agricultural water service.  New requests for agricultural service are evaluated each year based on available 
supply and will not be permitted unless there is sufficient capacity to meet the service requested.  The 
irrigation season is generally from May 1 to October 1 of each year. A copy of Ordinance 2005-01 is included 
in Appendix D.   

Historically, reductions in reservoir storage on April 15th have triggered rationing programs ranging from a 
voluntary to mandatory reduction goal for agricultural accounts of up to 50%.  Four Stumpy Meadows 
Reservoir levels trigger the rationing stages and incorporate both supply and carry-over storage.  The 
reservoir level is annually reviewed by GDPUD’s Board of Directors in April prior to the release of irrigation 
water in May. 
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Diversification of GDPUD’s supply and increased operational flexibility are not recognized in their existing 
water supply trigger matrix.  The development of the SVM as part of this current drought planning effort is 
intended to better represent the current GDPUD system and allow for the consideration of various drought 
management strategies that recognize GDPUD’s diversification of supply and operational flexibility. A major 
component of this Drought Plan is to document the current and projected system reliability and projected 
supply shortfall using GDPUD’s 4-stage water supply triggering levels and develop alternative approaches 
that maintain or improve system reliability while incorporating supply diversification and operational 
flexibility. 

1.6.2 Regulatory Guidance  

As the Drought Plan was being developed, GDPUD considered required and suggested drought-related 
policy and guidelines provided by agencies with which GDPUD maintains either a collaborative or 
contractual relationship.  These guidelines are outlined in more detail in Appendix E.  At the County level, 
there are currently no drought management guiding policies, neither by the EDCWA or from the El Dorado 
County Environmental Management Department. 

At the state level two entities guide GDPUD drought preparedness and management.  These state agencies 
and their requirements are summarized below. 
 California Department of Water Resources (DWR) – A UWMP is required every five years and must 

incorporate a water shortage contingency plan.  The UWMP for 2005 must project normal climate year 
water demands and supplies through 2025, and also define the single dry year water supply and the four 
year dry period.  GDPUD’s 2005 UWMP projects adequate water supplies during the single dry year 
through 2025 based on GDPUD mandatory dry year reduction of raw water deliveries. 

 California Office of Emergency Services (OES) – The OES published a Water System Emergency 
Response Template in 1999 that includes a suggested Water Supply Interruption Action Plan consisting of 
four water use reduction stages including water alert with a 5 percent or greater water use reduction goal, 
water warning with a 15 percent or greater water use reduction goal, water crisis with a 30 percent of 
greater water use reduction goal, and water emergency with a 50 percent or greater water use reduction 
goal. 

At the federal level the United States Army Corps of Engineers (USACE) guides GDPUD drought 
preparedness and management.  In 1994, the USACE published a drought study that suggested that a drought 
response plan include triggers, forecasts, monitoring, enforcement, public affairs strategy, management 
measures, and a coordination mechanism. 

1.6.3 Water Supply Reliability Status 

As part of the development of this Drought Plan, the reliability of GDPUD’s water system combined with 
GDPUD’s current drought indicators and triggers were evaluated.  For this analysis, reliability is defined as 
the volume of water supplied divided by volume demanded during the simulation period (historical or design 
drought) and expressed as a percentage.  The demand volume can be less than normal demand during dry 
periods within the simulation period when demand cutbacks of up to 50 percent are made based on the 
drought stages defined by GDPUD’s current plan. The analysis is described in detail in Section 2 of this 
report.  The results are briefly described below. 

The analysis results show that the current drought plan has a reliability of 100 percent in 2004, decreasing to 
88.5 percent with 2030 demands, based on GDPUD’s historical hydrologic record.  The reliability percentage 
would be less for the specific drought years embedded with in the historical record.  The percent of months 
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that drought stages would be declared during the historical record period is 12 percent with 2004 demands 
and 41 percent with 2030 demands.  This analysis is based on the current amount of water supplies. 

The analysis included a simulated 3-year drought that mimics the historical 1976-77 drought followed by a 
third year of 1977 hydrological conditions.  The results show that the current system and plan would be 100 
percent reliable for the three year period with 2004 demands, and 72 percent reliable with 2030 demands.  
Note that significant demand cutbacks of up to 50 percent occur when the appropriate Stumpy Meadows 
Reservoir levels are triggered. 

1.7  Stakeholder Involvement 
Stakeholder participation, in accordance with the shared vision planning approach, was an important 
component of the project.  The stakeholder team, consisting of staff, Board members and customers, 
dedicated time and energy to developing this Drought Plan with analysis, input and review, as well as the 
extensive consideration of viable future drought monitoring efforts.  With the recent media and political 
attention on climate change and the dry 2007 water year, both staff and the community have been focused on 
this drought plan development effort.  

Considerable collaboration occurred during the Drought Plan development including the following:  
 Initial meetings between the consultant and EDCWA to discuss regional drought analysis goals. 
 A summary presentation at the El Dorado Water and Power Authority to familiarize regional stakeholders 

with the upcoming drought planning efforts. 
 Several topic-oriented meetings with GDPUD staff. 
 A workshop to present and receive comment on the suggested approach to drought management.    
 A workshop to present and receive comment on the drought plan content. 

Initial discussions with project stakeholders included the system’s complexities, existing and potential drought 
indicators and triggers, current drought response plans, the coordination of drought management strategies 
within the region, and specific stakeholder drought management concerns.  After these preliminary meetings, 
the participating stakeholders representing EDCWA, EID, GFCSD and GDPUD gathered in a workshop 
setting on December 20th, 2006 at EID to begin coordination between each individual’s water purveyor’s 
plans.  On this date, industry experts Jon Olaf Nelson and William Werick traveled to El Dorado County to 
present their expertise on community drought response and drought indicators, respectively.   

These meetings not only provided the system details, purveyor perspectives, and community insights 
necessary to best address drought monitoring and response for GDPUD, but derived a level of support, 
coordination, and opportunities available to and from GDPUD with their neighboring water agencies.  
Significant consensus was reached on a number of topics including: 
 3-stage target percent reduction. 
 Methodology to evaluate drought indicators and triggers. 
 Development of drought response plan that promotes voluntary compliance. 

1.8 Drought Plan Approach 
The approach to the development of the drought plan consisted of building off current policies and 
procedures, leveraging Phase 1 efforts, using the SVM, and incorporating GDPUD staff and Board 
knowledge and input. 
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The development of the Drought Plan builds from existing policy and procedures and recognized past 
successes and lessons from previous drought periods.  Phase 1 was completed as a collaborative County-wide 
effort to understand commonality across the water community while recognizing the individual strengths and 
challenges faced by each of the County’s three west slope water agencies.  

The SVM was developed to assess current and future water supply reliability and potential water supply 
shortfall during both drought and non-drought periods.  The incorporation of climate change scenarios 
allows GDPUD to consider future water supply conditions under a changing climate. The SVM was used 
extensively during development of the Drought Plan, specifically to identify the best combination of drought 
indicators and drought trigger levels that maintain high system reliability while accurately declaring a drought 
stage. 

GDPUD and EDCWA Board members and staff were instrumental in the development of the Drought Plan 
by representing GDPUD and customer preferences and providing institutional knowledge of GDPUD’s 
policies, operational practices, and public outreach procedures.  The drought stages and associated target 
demand reduction, approach to achieve needed customer response during drought, and Drought Plan 
implementation actions reflect significant guidance from GDPUD and EDCWA Board and staff. 

The Drought Plan and the associated SVM tool formalize and organize drought-related activities that staff 
will pursue as part of Drought Plan implementation.  The Drought Plan is not intended to sit on the shelf and 
only be occasionally referenced for needed information. Section 3 of the Drought Plan outlines specific Plan 
implementation activities and the associated schedule for completion. 

1.9 Drought Plan Content 
The Drought Plan is organized into three sections as follows: 
 Section 1 provides an overview of the need for drought planning, GDPUD water supply and demand with 

resulting water supply reliability, and policy and procedures guiding the development of the Drought Plan. 
 Section 2 details the Drought Plan development process and results.  Drought Plan elements include: 1) 

drought stages with associated demand reduction targets, 2) drought indicators and triggers, 3) methods to 
achieve the desired customer response during drought, and 4) projects that can be pursued to reduce the 
frequency of drought declaration.  

 Section 3 provides guidance on implementation of the Drought Plan.  The implementation plan includes 
actions that are recommended for immediate Board of Directors consideration and a wide range of 
implementation actions to be completed during non-drought periods and each stage of drought. 
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G E O R G E T O W N  D I V I D E  P U B L I C  U T I L I T Y  D I S T R I C T   
D R O U G H T  P L A N  

2 .  D R O U G H T  P L A N  D E V E L O P M E N T  

Section 2 provides details on the development of this Drought Plan’s components including drought stage 
classification, drought indicators and trigger levels, GDPUD and community drought response, and long-
term drought impact avoidance projects.   

There are two primary goals in the development of this Drought Plan: (1) create an acceptable Drought Plan 
that meets demands in the driest conditions; and (2) determine if the current strategic mix of supply and 
demand drought management solutions will continue to be effective in the future. This evaluation focuses on 
the development of a drought plan that incorporates demand curtailments that can reasonably be met in 
drought conditions, is financially sustainable, is administratively appropriate and user-friendly, and will 
perform well for commercial, agricultural, environmental, and community interests (equity).  The potential 
affects of climate change on drought conditions are also considered in this analysis.     

In order to design a drought management strategy that is fair, understandable, a low administrative burden, 
and revenue neutral, several key plan elements were assessed:  
 Drought stages.  This refers to the escalating degrees of drought conditions that determine targeted 

percentages of customer demand reduction in order to avoid shortfalls.  Water supply conditions were 
identified and corresponding drought stage defined. 

 Drought indicators and associated trigger levels.  Potential indicators include reservoir levels, 
precipitation, snowpack water content, etc.  These were evaluated for a historical correlation with the 
occurrence of drought.  Various trigger levels for specific indicators were tested and coordinated with 
drought-stage-demand reductions in order to minimize water supply shortfalls. 

 Drought response measures. This refers to various customer-demand reduction actions in response to 
drought.  Potential responses consider extensive customer water end-uses and water sources (potable and 
raw).  The method of achieving effective water reductions (voluntary or mandatory), enforcement, and 
coordination with nearby water purveyors is also investigated.   

 Drought impact avoidance projects. This refers to long-term projects (i.e. reservoir and additional 
water rights) which reduce the likelihood of future water supply shortages.  Reliability based on GDPUD’s 
historical record as well as under a potential drier climate change scenario was calculated for various 
potential projects. 

Balancing these plan elements was critical in the development of this drought plan and involved: 
 declaring drought accurately, 
 declaring drought early enough,  
 minimizing how often drought needs to be 

declared;  

 minimizing the duration of drought 
declaration; and 

 a reasonable and equitable customer response 
(fair treatment of customers).   

After defining drought stages and researching potential drought indicators, an iterative process was used to 
coordinate indicators, triggers, and customer demand reductions.  Potential indicators were tested for 
historical correlations with drought.   Concurrently, drought stage triggers and demand reductions were 
assigned to these indicators in order to minimize GDPUD water supply shortfalls.  An iterative process 
refined when water supply shortages were likely to occur and how soon curtailment of demand would have to 
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start to be effective.  “Indicators” were chosen based on historical correlations with drought, and trigger 
levels for these indicators are defined.  Trigger levels determine when a drought stages is declared.  A balance 
between the indicators, triggers and response measures was critical to achieve water supply reliability.   
Section 2 summarizes the development of these elements.   

2.1 Drought Stages 
GDPUD’s drought stages were defined by associating water supply conditions and demand reduction goals 
with drought stages.  Drought stage definitions, as summarized in Table 2-1, were developed with input from 
a wide range of GDPUD and EDCWA Board members and staff, including many of those responsible for 
managing public outreach and water supplies and demands during drought.  The percent of water supply 
reduction anticipated for each stage, and the corresponding percent of targeted demand reduction, are the 
basis for determining the most reliable drought indicators and trigger levels as well as the most feasible 
customer response actions.  The anticipated supply reductions are up to fifteen, thirty, and fifty percent, for 
drought Stage 1, Stage 2, and Stage 3, respectively.  To ensure an effective progression through drought stages 
(not too fast or too slow), three drought stages have been developed, as opposed to GDPUD’s existing  
4-stage plan. 

 

Table 2-1.  Preliminary Drought Stage Definitions 
Water supply conditions Drought stage 

Normal 
0% Total Supply Reduction 

None - Ongoing conservation measures; 
“No Waste” ordinance in effect. 

Slightly Restricted Water Supplies 
Up to 15% Total Supply Reduction Drought Stage 1 

Moderately Restricted Water Supplies 
Up to 30% Total Supply Reduction Drought Stage 2 

Severely Restricted Water Supplies 
Up to 50% Total Supply Reduction Drought Stage 3 

2.2 Drought Indicators and Trigger Levels  
Drought indicators and associated trigger levels function to declare a drought early enough to maximize saved 
water, but not so early that false drought declarations are issued.  False drought declarations can result in 
unnecessary revenue losses and compromised community faith in GDPUD.  The best drought indicators for 
monitoring and assessing the onset and severity of drought are those with a strong correlation with actual 
GDPUD water supply conditions.  Using the best drought indicators, multiple numeric trigger levels are 
defined that correlate to anticipated supply shortfalls (e.g. 15 percent, 30 percent, and 50 percent).  Indicators 
and associated drought stage triggers coordinate with drought stage demand reduction actions to avoid water 
supply shortfall.     

Using the SVM, four trigger plan scenarios are evaluated in this section based on resulting system reliability 
and percent time in drought:   

1. No Plan – no drought indicators, triggers, or drought stage demand reduction goal. 

2. Current – based on GDPUD’s 4-stage water supply triggering plan (see Appendix B) that considers 
Stumpy Meadows Reservoir levels. 

3. Experimental – more comprehensive than the current method with consideration of numerous indicators 
to improve GDPUD water supply reliability. 
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4. Supply Remaining Index (SRI) – most comprehensive plan and more robust in considering the status of 
all GDPUD supply sources along with projected future supplies and demand. 

Triggers are determined experimentally with the intention of being as straightforward and effective as 
possible.   

2.2.1 Current Trigger Plan 

GDPUD’s current trigger plan, described in Section 1 and found in Appendix B is based on Stumpy 
Meadows Reservoir levels.  Since this drought planning effort initially defined 3 drought stages with 
associated water supply conditions and demand reduction goals, GDPUD’s current Stumpy Meadows trigger 
plan was modified to be a 3 stage drought plan.  GDPUD modified current trigger plan is presented in Table 
2-2.  GDPUD’s system reliability with no drought plan (no drought triggers, therefore no demand 
curtailment) plan was evaluated against their current modified trigger plan; the percent time GDPUD needed 
to enact their drought plan was also measured.  GDPUD’s historical and projected system reliability is 
presented in Appendix F.  Calculated system reliability is shown in Appendix F for GDPUD’s historical 
record as well as under design drought 1976, 1977, and repeated 1977 dry year hydrological conditions.  The 
“No Plan” scenario assumes no drought plan or demand curtailment is enacted over the course of the 
historical record or design drought conditions.  The “Current Plan” scenario assumes GDPUD enactment of 
their current Stumpy Meadows triggers, including demand cutbacks of up to 50 percent if Stumpy Meadows 
Reservoir levels are low enough.   

Table 2-2.  GDPUD Modified Current Trigger Plan  

Drought Stage Stumpy Meadows Reservoir 
Level on 2nd Wed. in April 

1 17,000 ac-ft 
2 15,000 ac-ft 
3 13,000 ac-ft 

2.2.2 Experimental Trigger Plan 

In developing the experimental trigger plan, the 
following regional indicators were evaluated: reservoir 
storage levels (including Stumpy Meadows, Sly Park and 
Folsom Lake), DWR water year type (shown in the 
adjacent text box), snow pack water content, 
precipitation, various streamflows, and (El Nino - 
Southern Oscillation (ENSO) climate cycle episodes 
(described in the information box).  Specific indicator 
trigger values can reliably predict impending drought if 
developed from good statistical correlations, and if based 
on the historical database with a strong physical 
connection to water supply variability.  

To determine the most reliable indicators for GDPUD, 
a computer model was created to identify correlations 
between projected SVM-derived GDPUD water supply 
shortfalls (with enacted drought response plan demand 
curtailment) and historical indicator data sets to see 

Water Year Types 

Sacramento Valley Water Year Index = 

Sum of Sacramento River unimpaired flow above Bend 
Bridge, Feather River unimpaired inflow to Oroville 
Reservoir, Yuba River unimpaired flow at Smartville, and 
American River unimpaired inflow to Folsom Reservoir.  

Sacramento Valley Water Year Index  

= (0.4) x Current Apr-Jul runoff forecast (in million acre-
feet) + (0.3) x Current Oct-Mar runoff (in million acre-
feet) + (0.3) x Previous Water Year’s Index.  

This index, originally specified in the 1995 SWRCB Water 
Quality Control Plan, is used to determine the Sacramento 
Valley water-year type as implemented in SWRCB D-1641.   

Year types are set by first of month forecasts beginning in 
February. Final determination is based on the May 1, 50 
percent exceedance forecast. 

Water years 1, 2, 3, 4, and 5 represent water years types 
wet, above normal, below normal, dry, and critically dry, 
respectively. 
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which indicators reliably predict drought.  A 
monthly “shortfall” occurs when there is not 
enough water in storage (even with a given 
month’s inflows) to meet monthly demand. 

Ideally to avoid confusion, droughts would be 
declared for all utilities in the region at the same 
time.  However, since water agencies have 
varying potential for carryover storage and 
shortfalls are driven by varying demand and 
inflows to storage, the differing County water 
systems cannot realistically declare drought at 
the same time and therefore do not have 
identical indicators and triggers.   

Selecting robust indicators and setting a trigger 
value for each drought stage to minimize supply 
shortages requires trial and error 
experimentation.  This process was informed by 
an understanding of how the GDPUD physical 
water supply system works and a mathematical 
analysis of potential water shortfalls.  Various 
indicator values were tested to determine 
indicator values for each stage that were 
“triggered” soon enough to warn for drought 
and late enough to correlate well with drought.  
Potential drought indicators and corresponding 
trigger levels were tested by comparing how 
accurately they predict drought over the entire 
hydrological record.  Those that perform well 
predict drought during past GDPUD drought periods and do not predict drought during periods of no 
drought.  For each indicator and trigger iteration, the number of true positives and false negatives (good) 
were compared to the number of false positives and true negatives (bad).  The concept is further described in 
the information box, Indicator-Trigger Result Types. 

In determining the most reliable indicators, analyses 
included mathematical correlations and scatter 
diagrams to assess for possible relationships between 
indicator behavior and historical droughts. Individual 
historical dry year sequences were specifically examined 
to test if the indicators were truly identifying water 
supply shortages (when there was actually drought).  
There is strong correlation between GDPUD’s 
shortfalls and Stumpy Meadows Reservoir levels, 
inflows, and ENSO episodes.  On the other hand, for 
example, there was no consistent correlation found 
between GDPUD shortfalls (GDPUD drought) and 
snow pack water content or any regional precipitation 
gage data.  The indicators and triggers successfully 
derived in the correlation model were iteratively built 

Indicator-Trigger Iteration Result Types 
 
True positive (TP) –  
drought happens (true) and the trigger is 
pulled (positive). 
False negative (FN) –no drought (false), 
and the trigger reads “no drought” (negative) 
 

True negative (TN) – 
drought happens, but the indicator didn’t 

trigger a warning. 
False positive (FP) – 

no drought, but the indicator triggers drought 
and reduces demand unnecessarily. 

ENSO Climate Cycles  

The ENSO cycle refers to the coherent and sometimes very strong year-to-year 
variations in sea-surface temperatures, convective rainfall, surface air pressure, and 
atmospheric circulation that occur across the equatorial Pacific Ocean. El Niño and La 
Niña represent opposite extremes in the ENSO cycle.  

El Niño refers to the above-average sea-surface temperatures that periodically develop 
across the east-central equatorial Pacific. It represents the warm phase of the ENSO 
cycle, and is sometimes referred to as a Pacific warm episode.  

La Niña refers to the periodic cooling of sea-surface temperatures across the east-
central equatorial Pacific. It represents the cold phase of the ENSO cycle, and is 
sometimes referred to as a Pacific cold episode.   

The indicator considered for use in the drought response plan is a measure of anomaly  - 
the difference between current sea surface temperatures and the 1971-2000 base period 
in the so-called 1Niño 3.4 region (5°N-5°South, 120°-170°West).   

An ENSO index of less than zero means cooler than normal sea surface temperatures – 
a La Niña event.  The droughts that began in 1976 and 1988 were preceded by La Niña.  

 
El Niño and La Niña Seasons  

(historical years) 

El Niño - Weak to 
Moderate 

57-58, 65-66, 77-78, 87-88, 
92-93, 94-95, 02-03 

El Niño - Strong 72-73, 82-83, 91-92, 97-98 

La Niña - Weak to 
Moderate 

50-51, 56-57, 64-65, 70-71, 
71-72, 74-75, 98-99, 00-01 

La Niña - Strong 55-56, 73-74, 75-76, 88-89 
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into the SVM to function with demand reductions to improve the reliability of GDPUD’s system.  GDPUD’s 
reliability was tested based on historical record, however, system reliability under the design drought 
conditions (1976, 1977, 1977 repeated hydrology) and varying climate change conditions was also analyzed.  
This was an iterative process between identifying reasonable triggers levels and achieving the most reliable 
system response.  Both GDPUD’s system reliability and the amount of remaining shortfall were examined.   

From the indicator-trigger iterative process the most favorable combination of indicators for GDPUD 
consisted of a refinement of GDPUD’s current plan’s Stumpy Meadows storage levels.  Summarized in Table 
2-3, GDPUD’s experimental indicator and trigger plan is as follows:   
 Stage 1 drought is triggered when Stumpy Meadows falls below 10,000 ac-ft. 
 Stage 2 drought is triggered when Stumpy Meadows falls below 9,000 ac-ft. 
 Stage 3 drought is triggered when Stumpy Meadows falls below 8,000 ac-ft.   
 The drought declaration ends when storage climbs above 12,000 ac-ft again. 

 
Table 2-3.  GDPUD Experimental Trigger Plan Summary Table 

Month Stumpy Meadows Reservoir Level Previous month’s drought stage This month’s drought stage 
Above 10,000 ac-ft None 

Any 
Above 12,000 ac-ft 1,2,3 

None 

Any Below 10,000 ac-ft Any 1 
Any Below 9,000 ac-ft Any 2 
Any Below 8,000 ac-ft Any 3 

The reliability of GDPUD’s system under no drought plan, GDPUD’s current plan, and the GDPUD 
experimental drought trigger plan scenario is presented in Appendix F.  GDPUD has adequate policies in 
place through 2010 with the current plan, but by 2020 would be able to further reduce time under drought 
declaration with the experimental trigger plan. 

2.2.3 Supply Remaining Index Trigger Plan 

In wanting to create a more robust trigger plan, incorporating more indicators as well as further increasing 
GDPUD’s system reliability, a more sophisticated drought trigger plan was developed considering the 
number of days of water supply remaining.  When the number of days supply remaining (DSR) is low, there 
are not many days of water supply left and drought restrictions should be imposed to stretch the supplies for 
a longer period of time.  This more comprehensive indicator better represents GDPUD’s water supply 
situation than the current and experimental trigger plan approaches, which only considers monitoring Stumpy 
Meadows Reservoir storage levels.  The DSR indicator incorporates expected future supply and demand and 
is calculated at the end of each month in the simulation.  DSR is a function of:  
 Current storage in Stumpy Meadows; 
 Worst case expected supplies - conservatively based on the minimum monthly hydrology (reservoir 

inflows) in the historical record; and  
 Normal (unconstrained) demand in the coming months - projected demand by month.  In determining 

the reliability under these conditions, demand projections are based on a modeled demand year. 

It is important to stress that DSR is not the expected number of days of supply remaining, since it considers 
the historically worst inflows rather than probable inflows.  Using probable inflows would increase the 
estimate of days supply remaining.  On the other hand, DSR does not reflect leakage or evaporation, which 
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would slightly reduce the days supply remaining.  DSR is a useful tool that predicts when the utility needs to 
reduce water demand.   

To more accurately represent GDPUD’s remaining water supply, a normalized days SRI was developed.  SRI 
calculates the DSR remaining 20 months into the future, notes the month when supplies go negative (when 
shortfall occurs), and estimates the specific day that supplies go to zero.  This SRI value represents the days 
supply remaining with a value between zero and one.  For example, a monthly SRI value of zero indicates 
that the DSR is the lowest value in the entire historical record for that month.  A SRI value of one means that 
the DSR is the highest possible DSR in the historical record for that month.  For example, a SRI value of 0.5 
means that the days supply remaining is halfway between the lowest DSR and the highest DSR for GDPUD’s 
period of record.  Figure 2-1 presents a flow chart of GDPUD’s Drought Status SRI Trigger Plan.  
GDPUD’s Drought Status SRI Trigger Plan also includes a subordinate indicator, ENSO episode (described 
in the information box).  A real-time Drought Status SRI Model can be found on a CD in Appendix A.   

 
Figure 2-1.  Drought Status SRI Trigger Plan Flow Chart  

Input into the Drought Status SRI Model includes GDPUD reservoir levels at Stumpy Meadows and current 
drought status.  Furthermore, the Drought Status SRI model determines the date and then fetches the ENSO 
episode value from the National Oceanic & Atmospheric Administration (NOAA) Climate Prediction Center 
website, picking the appropriate values based on the date.  Then the Drought Status SRI model evaluates this 
latest actual data to calculate the drought stage for the coming month.  ENSO values can also be manually 
entered, as can all of the other currently “set” input parameters.  These parameters include projected monthly 
demand and inflows, and drought stage SRI and ENSO trigger values.  Again, these indicators and trigger 
values were developed to achieve optimal GDPUD system reliability based on the historical record.  A screen 
shot from the Drought Status SRI Model’s dashboard sheet is shown in Figure 2-2.   
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Figure 2-2.  Drought Status SRI Model Screen Shot 

The GDPUD SRI trigger plan is presented below and summarized in Table 2-4.     
 If it’s May and SRI is less than 0.3 go to Stage 1; if already in drought, stay at the stage from the month 

before. 
 In June through September, if SRI is less than 0.10 and the previous month was in a Stage 2 drought, then 

go to Stage 3. 
 In June through September, if SRI is less than 0.15 and the average previous three months ENSO is less 

than 0.35, then go to Stage 2; if the previous month was in Stage 3 drought, stay in Stage 3. 
 In all months if SRI is greater than 0.70, there is no drought curtailment.  (This either continues a period 

of no drought or ends the drought response of the month before). 
 In all other cases, the drought stage this month is the same as last month. 

 
Table 2-4.  SRI Trigger Plan Summary Table 

Month ENSO SRI Last month's stage This month's stage 
<0.3 0 1 

May Any 
<=0.70 1,2,3 Last month’s stage 

Any <0.10 2 3 
<0.35* <0.12 0,1,2 2 June - Sept 
<0.35* <0.12 3 3 

Any Any >0.70 0,1,2,3 0 
* the ENSO average of three previous months must be less than 0.35 



2: Drought Plan Development Georgetown Divide Public Utility District Drought Plan 

 
2-8 

P:\30000\130868 EDCWA Phase II Drought Study\Project Reports\GDPUD\GDPUD drought plan_121407.doc 

To declare a drought, indicator levels can only be triggered starting in May.  No indicator and trigger 
combination earlier in the year consistency improves GDPUD system reliability while minimizing drought 
declaration.   

SRI plan trigger values were selected by SVM-based optimization experimentation under 2010 demands and 
2004 GDPUD operations to achieve maximum supply and delivery reliability while minimizing GDPUD’s 
enactment of curtailment policy stages.  A summarized comparison of GDPUD’s reliability based on no 
drought plan, the current plan, the experimental plan, and the SRI trigger plan is presented in Appendix F.  
Again, GDPUD has adequate policies in place through 2010 with the current plan, but by 2020 achieves an 
increase in system reliability with the SRI trigger plan and reduced time under drought declaration. 

2.2.4 Trigger Plan Selection 

A comparison of reliability and time under drought declaration for GDPUD’s modified current trigger plan, 
experimental trigger plan and supply remaining index trigger plan is presented in Appendix F.  Though the 
SRI trigger plan consistently declares drought less frequently than the experimental trigger plan and 
GDPUD’s current plan, all three plans achieve similar reliability through Year 2020 of approximately 96 
percent.  The experimental trigger plan achieves the highest reliability in Year 2030 at 95 percent.  The current 
plan and SRI trigger plan reliability are 89 percent and 88 percent, respectively.  It is recommended that 
GDPUD use the modified current trigger plan, and consider the other trigger plans as additional resources 
for predicting drought accurately.  

2.3 Drought Response 
This section coordinates customer water end uses, water sources (potable and raw), and drought policy 
enforcement methods by drought stage.  Additionally, the necessity for drought plan compatibility between 
GDPUD and its neighboring water purveyors is addressed.   

The specific drought stage water use reduction targets as summarized in Table 2-5 were developed in a 
rationing model that uses output from the SVM to allocate water supplies to various customer classes during 
drought.  The drought response component of the Drought Plan involves an introductory Stage 1 drought 
response during which all customers are informed of drought.  In Stage 1, total potable water customer 
demand reduction is targeted for 15 percent.  Raw water deliveries are managed up to 50 percent.  At Stage 2 
water use decisions continue to be entrusted to the customer as long as the overall reduction goal for potable 
water customers of up to 30 percent is met.  This is a voluntary/honor system approach.  In Stage 2 raw 
water customers are curtailed up to 50 percent.  If Stage 2 fails, then a strict allotment approach is 
implemented with a stiff penalty rate in Stage 3 with a total demand reduction goal of up to 50 percent for 
potable water customers and up to 100% for raw water customers.  Specific customer category allocations are 
based on water use typical of the region and regional customer response in drought.   

 
Table 2-5.  Drought Stage Response Summary 

Water supply conditions Drought stage Objective Response actions 

Normal 
0% Total Supply Reduction 

None - Ongoing conservation 
measures; water waste 
ordinance in effect. 

Public awareness Normal actions 

Slightly Restricted Water 
Supplies (below normal) 
Up to 15% Total Supply 
Reduction 

Drought Stage 1 - Voluntary 
reductions in use. Managed 
raw water supplies. 

Initiate public awareness of 
predicted water shortage and 
encourage conservation.  
Reduce raw water deliveries 

Encourage voluntary measures 
to decrease “normal” demand 
up to 15%.  Raw water 
deliveries curtailed up to 50%  
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Table 2-5.  Drought Stage Response Summary 
Water supply conditions Drought stage Objective Response actions 

Moderately Restricted 
Water Supplies 
Up to 30% Total Supply 
Reduction 

Drought Stage 2 – Voluntary 
reductions on use.  Managed 
raw water supplies. 

Increase public understanding 
of worsening water supply 
conditions, encourage 
voluntary conservation 
measures.  Reduce raw water 
deliveries 

Encourage some voluntary 
measures to decrease “normal” 
treated water demand up to 
30%.  Raw water deliveries 
curtailed up to 50%. 
 
Surcharge enacted 

Severely Restricted Water 
Supplies 
Up to 50% Total Supply 
Reduction 

Drought Stage 3 –  Mandatory 
restrictions (severe 
prohibitions) on use. 

Ensure that water use is 
limited to health and safety 
purposes 

Enforce extensive restrictions 
on water use and implement 
water rationing to decrease 
potable water demand up to 
50% and raw water deliveries 
up to 100% 

 

The two response approaches, (1) a voluntary honor system based approach, and (2) a mandatory, 
prescriptive approach, each have advantages and challenges for achieving customer water use reduction.  The 
voluntary approach, which depends on the honor system, focuses on educating customers on water use 
practices.  This tactic relies on voluntary behavior modification to achieve targeted water use reduction.  For 
example, a residential customer may choose to shower faster in order to water her tomatoes.  The prescriptive 
approach requires a very encompassing list of managed water use activities that are mandatory and require 
enforcement.  A comprehensive set of prescriptive curtailment policy measures by drought stage for 
GDPUD are listed below.    

2.3.1 Stage Zero. Normal Conditions and Ongoing Conservation  
When water supply conditions are normal with no reduction in water supplies, GDPUD is in a Stage Zero 
drought.  Under normal conditions, a water waste ordinance will identify items of waste that are to be 
avoided at all times. A proposed water waste ordinance for GDPUD to be enacted at all times, can be found 
in Appendix G.  Prohibitions include limited sidewalk washing, no car washing without a shutoff nozzle, and 
fixing leaks within 72 hours.  Additionally, there are several early preparedness components that GDPUD 
should consider to better handle drought: 
 Trucking contracts 
 Tap manifolds for emergency water 

distribution 
 IMS expansion for agricultural customers 
 Rate stabilization policies 
 Communications plan  
 Public outreach plan 
 Long-term adjustments in reservoir release 

rules 

 Institutional changes 
 Legal changes  
 Adjustment of plumbing codes to ensure use 

of more efficient equipment 
 Water efficient indoor plumbing fixtures 
 Agricultural customers are strongly suggested 

to have a water conservation plan on file 
and/or participate in the IMS program, and 
update this plan every 5 years. 

2.3.2 Stage One.  Introductory  
When GDPUD water supplies are slightly restricted, with a reduction in supply up to 15 percent, GDPUD is 
in a Stage 1 drought.  In this introductory stage, customers are informed of drought conditions and of actions 
to take that will reduce demand.  Potable water customers are asked to voluntarily reduce water use by 15 
percent.  Raw water customer deliveries are managed at 50 percent.  Domestic water is a priority over 
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agricultural demands in the GDPUD.  In Stage 1 GDPUD should reacquaint customers with the water waste 
ordinance.  Though this stage is voluntary for potable water customers, specific guidelines are listed below.  
 Apply irrigation water only during the evening and early morning hours (8 PM to 6 AM) to reduce 

evaporation losses. 
 Inspect all irrigation systems, repair leaks, and adjust spray heads to provide optimum coverage and 

eliminate avoidable over-spray. 
 Change the minutes of run-time for irrigation valves consistent with fluctuations in weather as determined 

by evapotranspiration data obtained from GDPUD or EDCWA. 
 Reduce minutes of run-time for each irrigation valve if water run-off (gutter flooding) is occurring.  
 Utilize water conservation incentive, rebate, and giveaway programs to replace high water-using plumbing 

fixtures and appliances with water efficient models. 
 Take advantage of the free information available from GDPUD on how to use water efficiently, read a 

water meter, repair leaks, and irrigate efficiently. 

Additional supplementary water wasting prohibitions may include: 
 Do not refill a swimming pool that had been drained. 
 Wash vehicles from a bucket.  Use a hose equipped with a shutoff nozzle for a quick rinse (commercial 

car washes excepted).  
Affects on raw water customers are as follows: 
 GDPUD Board has the discretion to limit new agricultural customers at any time if necessary.  New 

requests for agricultural service are evaluated annually based on available supply and will not be permitted 
unless there is sufficient capacity to meet the service requested.   

 Raw water deliveries curtailed up to 50 percent.   
 Alternating days of managed raw water supply deliveries. 
 The irrigation season, generally from May 1 to October 1, may be delayed.  

2.3.3 Stage 2.  Voluntary Reductions   

When GDPUD water supplies are moderately restricted, with a reduction in supply up to 30 percent, drought 
Stage 2 with voluntary restrictions on use for potable water customers is enacted.  Raw water deliveries 
continue to be curtailed 50 percent.  The achievement of the reduction goal is measured by overall 
performance of the entire customer population based on GDPUD production meters.  It is important to note 
that user category demand reduction goals are not by individual customer, but are the goal for the customer 
category.  In this stage, results are reported weekly to customers in the local paper.  Customers are informed 
that individual meter records will not be audited or fees levied if overall reduction goal is achieved.  
Furthermore, customers who can conserve more are strongly encouraged to help customers who would incur 
economic hardship if they met the reduction levels cited.  There should also be a drought hotline for reports 
of misuse of water or when an official spots and reports a misuse.  The violation process will be implemented 
for the violating site.  Specific guidelines for potable water customers are listed below with additional “non 
essential” uses.   
 Potable water customers are limited up to 30 percent of “normal” use when no rationing was required.  
 Curtailment of any use of water from a fire hydrant - except for fighting fires, human consumption 

(hauling allowed to persons whose wells have gone dry), stock water, essential water quality flushing, and 
toxic clean-up purposes.   
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 No watering of any existing turf grass, ornamental plant, garden, landscaped area, tree, shrub or other 
plant except from a hand held hose or container or drip irrigation system.  

 No watering of new turf grass or replacement turf grass.  
 No initial filling of any swimming pool. 
 No automatic serving of drinking water at dining establishments except with patron request.  
 No new domestic accounts are accepted unless the parcel has been assessed for improvements through a 

legal process.   
Affects on raw water customers are as follows: 
 GDPUD Board has the discretion to limit new agricultural customers at any time if necessary.  
 Raw water deliveries curtailed up to 50 percent.   
 Managed supply of alternating days and preference given to IMS program members. 
 The irrigation season, generally from May 1 to October 1, may be delayed or shortened. 

2.3.4 Stage 3.  Mandatory Rationing  

When GDPUD water supplies are severely restricted, with a reduction in supply up to 50 percent, drought 
Stage 3 is enacted and all Stage 1 and Stage 2 water shortage response measures become mandatory.  
Additionally, if the Stage 2 voluntary approach is not effective or becomes unfair to too many customers, 
then the Stage 3 mandatory drought response measures will be implemented.  In the case of a very severe 
drought, GDPUD may announce that Stage 2 is an interim step to be followed by Stage 3 on a date certain. 
Stage 3 includes an allotment for each customer account with a penalty rate applied for all water used in 
excess of the allotment.  Stage 3 consists of up to 50% percent curtailment of potable water customers and up 
to 100% of raw water deliveries.  Stage 3 is very expensive for the utility since an extraordinary amount of 
extra staff time and expense is required to conduct and manage the plan.  Stage 3 requires in the enforcement 
of demand reductions by individual account.  Also, many variance requests can be expected and must be dealt 
with.  More specific rules are listed below.  
 Residential meters serving single family detached homes are granted 68 gallons per day times per 

permanent occupant.  
 Residential meters serving multiple units are allotted 50 percent of the amount used by the customer 

during the corresponding billing period in the base year. 
 Meters serving any non-residential use are granted 60 percent of the amount used by the customer during 

the corresponding billing period in the base year.  (Note: Vital healthcare and public safety use is set at 65 
percent). 

 No new domestic accounts are accepted. 
Raw water customers are affected as follows: 
 GDPUD Board has the discretion to limit new agricultural customers at any time if necessary  
 Raw water deliveries curtailed up to 100 percent.   
 Alternating managed water supplies with preference given to IMS customers.  
 The irrigation season, generally from May 1 to October 1, may be delayed and/or shortened. 
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2.4 Drought Impact Avoidance 
The substantial impacts of drought can be more effectively avoided with long-term planning efforts including 
water rights and infrastructure-based mitigation measures.  Initially investigated and developed in Phase 1 of 
this effort, several drought impact mitigation alternatives for GDPUD’s water system were enhanced and 
refined in updating the SVM for this Phase 2 analysis.   

The SVM simulates several drought impact avoidance projects that include both demand reduction and 
supply augmentation alternatives.  These projects are included as toggles and incorporate relevant capacities, 
hydrology, and infrastructure constraints.  Many of these alternatives were researched by the participating 
purveyors independently, and all were discussed in detail and recommendations provided at the Phase 1 DAC 
workshops.  The check boxes or drop down menus allow a user to compare various water agency “behavior” 
versus anticipated supply shortfalls.   

Table 2-6 summarizes potential long-term reliability improvement projects (also referred to as drought 
mitigation and drought impact avoidance projects) for GDPUD. 
 

Table 2-6.  GDPUD Drought Impact Avoidance Project Alternatives 
Project Quantity 

Rubicon Supply Alternative 1A 10,000 ac-ft/yr 
Rubicon Supply Alternative 1B 17,500 ac-ft/yr 
Canyon Creek Reservoir 17,000 ac-ft 
Water conservation 300-500 ac-ft/yr 
Ditch lining 2,436 ac-ft/yr 

GDPUD potential drought mitigation 
projects include additional storage, revised 
water rights and contracts, ditch lining 
efforts, water conservation, and regionally 
collaborative projects.  Details on these 
alternatives and the assumptions involved in 
their analysis as part of this effort are as 
follows: 

Rubicon Supply Alternatives 1A and 1B.  
Rubicon Supply Alternative 1A consists of 
10,000 ac-ft/yr of water from the 
Sacramento Municipal Utility District 
(SMUD) owned and operated Upper 
American River Project (UARP).  
Alternative 1B consists of 10,000 ac-ft/yr of 
SMUD UARP water and 7,500 ac-ft/yr 
from Public Law contract 101-514.  The 
water supply from these alternatives is only 
available if Stumpy Meadows Reservoir is 
spilling the previous April, and only to the 
extent that the reservoir can be filled by 
diversions from the South Fork of the 
Rubicon River into Pilot Creek and Stumpy 

Climate Change Factors 
Projections of future climate change points to changes in seasonal 
river flow patterns.  This includes decreased amounts of water 
stored in snow pack, reductions in annual precipitation, and an 
increase in the extent and frequency of drought.  In this study 
climate change scenario factors are used that represent the 
relationship between actual hydrology and four types of potential 
shifts in hydrologic runoff conditions.  Based on regionally applied 
scenarios developed by Dr. Jay Lund, these are the same data sets 
used in the forecasting tools for the Department of Water 
Resources, Bulletin 160: California Water Plan and the California 
Energy Commission Climate Change Report.  Dr. Lund’s 
information for American River watershed inflows to Folsom Lake 
under four different scenarios is used to index the runoff hydrology 
to reflect the possible impact due to climate change.  The four 
climate change scenarios are (1) Scenario A – HCM 2050, a warmer 
and wetter climate in year 2050, (2) Scenario B – PCM 2050, a 
cooler and drier climate by year 2050, (3) Scenario C – HCM 2100, 
a warmer and wetter climate by year 2100, and (4) Scenario D – 
PCM 2100, a cooler and drier climate year 2100.  Scenario D 
represents the potential “worst case” climate change scenario.  Most 
climate change models in California project a warming trend.  
Additional information on how these climate change scenarios are 
modeled in this analysis can be found in the Phase I report. 
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Meadows Reservoir (Mead and Hunt, 2004). 

Canyon Creek Reservoir.  This storage option as described in the Georgetown Divide Water Management 
Study, is “centrally located in the service area, and it has a relatively high elevation, large tributary area, and 
potential to store GDPUD water from other sources” (DWR, 1992).  The proposed dam, with a crest length 
of 980 feet and a height of 216 feet, would be located on Canyon Creek below the confluence with Dark 
Canyon Creek.  Storage capacity would be 17,500 ac-ft, and water would be conveyed from Canyon Creek 
Dam to the existing GDPUD system through 2.6 miles of pipeline and tunnel to a site north of Greenwood.  
Stumpy Meadows Reservoir would continue to serve by gravity most of the eastern portion of GDPUD’s 
service area, while the Canyon Creek gravity supply would be limited to the western and southwestern 
portions of the service area below 2,000 feet in elevation.  Surplus water from Stumpy Meadows Reservoir 
could be conveyed in the existing GDPUD system and stored in Canyon Creek.   

Additional Water Conservation.  By enacting additional and ongoing demand measurement measures such 
as residential and commercial water audits, water waste prohibition, IMS, etc. GDPUD can potentially to save 
between 300 and 500 ac-ft/yr.  Total projected conservation savings by year can be found in Appendix H. 
This drought impact avoidance alternative was incorporated into the SVM as part of the Phase 2 effort. 

Georgetown Ditch Lining.  2,436 ac-ft/yr of raw water use can potentially be saved by lining the 
Georgetown Divide Ditch.  Water savings are assumed to result from a 90 percent reduction in system-wide 
leakage and 50 percent reduction in evaporation, reducing Georgetown’s current estimated water loss of 
3,000 ac-ft/yr to 564 ac-ft/yr.   

Since these drought impact mitigation alternatives are not currently being implemented, none have been 
included in developing the drought triggers and response policies that have been previously presented.  As 
presented in Appendix F these projects do increase GDPUD’s delivery reliability and decrease the number of 
times a drought is called and its duration, by varying degrees.  Under cooler, drier climate conditions some 
projects increase GDPUD reliability, however, drought is declared much more frequently.  Background 
information on climate change factors can be found in the information box.  A screen shot from the SVM 
displaying GDPUD reliability using the experimental trigger plan under 2030 demands and worst-case climate 
change with drought impact avoidance projects, Rubicon Supply Alternative 1B and water conservation, is 
shown in Figure 2-3. 
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Figure 2-3. SVM Screen Shot of Regional 2030 Conditions with Worst –Case Cooler, Drier, Year 2100 Scenario Climate Change and 
GDPUD Drought Mitigation Projects  Rubicon Supply PL101-514 Alternative and Water Conservation 
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G E O R G E T O W N  D I V I D E  P U B L I C  U T I L I T Y  D I S T R I C T   
D R O U G H T  P L A N  

3 .  D R O U G H T  P L A N  I M P L E M E N T A T I O N  

Section 3 provides guidance on implementation of the Drought Plan.  The implementation plan includes 
actions that are recommended for immediate Board of Directors consideration and implementation actions to 
be completed during both non-drought periods and during each stage of drought.  Drought Plan 
implementation action items are grouped under the following headings: 
 Public Information and Outreach 
 Interagency Drought Coordination 
 Reconciliation with Existing GDPUD Board 

Policy and Regulation  
 Initial Actions 

 Ongoing Actions 
 Drought Stage 1 Actions 
 Drought Stage 2 Actions 
 Drought Stage 3 Actions

 

3.1 Public Information and Outreach 
Public information and outreach is an important element of the GDPUD Drought Plan because the 
customer response to drought will ultimately dictate the amount of water savings achieved. Interaction with 
the public will require a two way dialog.  GDPUD will share information and provide guidance to its 
customers.  Of equal importance, GDPUD will need to monitor the customer response and attitude toward 
both voluntary and mandatory customer response guidelines.       

GDPUD customer outreach is required to successfully achieve targeted water savings during each drought 
stage.  As discussed in Section 2.3 (Drought Response), the GDPUD drought team has recommended a 
drought response approach centered on voluntary compliance during drought Stage 1 and Stage 2, with 
mandatory restrictions implemented during Stage 3.  GDPUD’s staff with of help of EDCWA will need to 
effectively communicate information on drought stage, targeted water savings, and water saving guidelines 
that customers are expected to practice.  Example materials to support public outreach are included in 
Appendix I. 

Water savings guidelines for periods of non-drought and for each drought stage are included in Section 2.3.  
Prior to drought stage declaration, GDPUD will pursue outreach to inform customers of drought stages and 
definitions, targeted water savings for each drought stage, guidelines that customers are to follow during each 
stage, and sources of current information on GDPUD drought status. 

Water savings guidelines are predicated on being equitable across the various customer account types.  
Maintaining a sense of fairness will help achieve community participation.  It is anticipated that GDPUD 
customers will be provided various methods to communicate questions and provide comment to the 
GDPUD.            
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3.2  Interagency Drought Coordination 
An interagency organizational framework is needed to facilitate drought coordination.  Figure 3-1 depicts the 
suggested interagency organizational structure.  Participating agencies include GDPUD, EID, EDCWA, and 
GFCSD.  The organizational structure includes the following representation: 
 Board of Directors: Final decision-making authority rests with each participating agency’s Board of 

Directors.  Status reports will be provided to the Board of Directors through information provided by the 
Drought Team Leader.  The Board of Directors for each agency is encouraged to provide guidance 
consistent with the needs of their customers while pursuing opportunities for interagency collaboration 
and resource sharing. 

 Drought Interagency Coordination Committee: Committee members will include the designated 
Drought Team Leader from GDPUD, EID, EDCWA, and GFCSD.  The DICC is responsible for 
coordination activities for monitoring, public outreach, and resource sharing.  The committee will also 
identify and recruit participation on a DAC when needed.  The EDCWA representative will serve as the 
leader of the DICC. 

 Drought Team Leader: Each participating agency will designate a Drought Team Leader.  The Drought 
Team Leader will serve as the agency’s liaison with the other agencies as a member of the DICC.  The 
team leader will also be the agency point-of-contact with DAC members.  The Drought Team Leader will 
also work closely with department staff from within GDPUD. 

 Drought Advisory Committee: The DAC will include representation from agencies and individuals 
whose input will promote efficient and coordinated drought management activities.  The DAC members 
will provide input and suggestions to the DICC.  Figure 3-1 includes the suggested membership for the 
DAC. 

Interagency drought coordination will require varying levels of engagement dependant upon current drought 
conditions.  The level of interaction will increase in parallel with increasing drought severity.  However, 
preparatory and proactive coordination will continue even during periods of non-drought.  Interagency 
coordination will center on: 
 Monitoring: Interagency communication of drought indicator status will allow each agency to understand 

current conditions for other water purveyors.  
 Public outreach: Interagency development of drought education tools plus collaboration on public 

education and awareness will provide efficiency and consistency across the county. 
 Resource sharing: Interagency collaboration and coordination of resources which may include staff, 

grant funding, monitoring tools, infrastructure, water, and educational outreach tools will allow agencies to 
provide support to others in the community. 

 

Figure 3-2 depicts the type and frequency of interagency coordination activities that will be pursued by the 
DICC. 
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Figure 3-2.  Drought Interagency Coordination Committee Activities  
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3.3 Reconciliation with Existing GDPUD Board Policy and 
Regulation 

Implementation action: Board consideration of modification of existing standards to gain consistency with 
Drought Plan elements. 

Background:  Historically, GDPUD has responded to water supply shortages on an individual basis as they 
develop.  Existing policies were reviewed to assess if adoption of the Drought Plan would result in conflict 
with current practices.   

As described in their UWMP, GDPUD uses a 4-stage water shortage response and water supply triggering 
levels to manage water supply during periods of drought.  Five water supply management conditions (or 
stages) ranging from Condition 0 - Normal or Unrestricted Water Supplies to Condition 4 – Declared Water 
Shortage Emergency.     

Modification of GDPUD’s current practices is needed with adoption of the Drought Plan.  Inconsistencies 
between the Drought Plan content and GDPUD standards exist in the following areas: 
Drought stages: Current GDPUD policy describes the 4-stage water supply shortage response plan as the 
current tool to monitor and manage water shortage, including a description of the five water supply 
management conditions.  As described in Section 2.1, three drought stages are proposed.  The main rationale 
for adoption of a 3-stage plan is to allow time for drought response measures to be effective and reduce the 
potential for moving between drought stages faster that GDPUD customers can reasonably respond to 
achieve the desired demand reduction.  Drought stages are included in Table 3-1. 

Drought indicators and triggers:  The current drought plan relies on monthly Stumpy Meadows Reservoir 
water level elevations in April as the “indicator” of water shortage.  Water level elevation stage triggers are 
defined, for the 2nd Wednesday in April, for each of the four stages.  Though it is recommended that 
GDPUD adopt a modified version of their current drought plan triggers, additional monitoring tools 
including current ENSO episode, and DWR water year should also be monitored.     

Drought stage response measures:  Drought response measures are described in general terms for each of 
the four stages.  As discussed in Section 2.3, demand reduction actions are coordinated with drought stage 
water supply conditions.  Drought responses recognize the extensive end uses of water related to customer 
class and water source (potable and raw), the method of achieving effective water reductions, and reduction 
policy enforcement methods.  As shown in Table 3-1, drought response includes an introductory phase - 
Stage 1 drought - during which all customers are informed of drought.  In Stage 1 total treated water 
customer demand reduction is targeted for up to 15 percent, and raw water deliveries are managed at up to 
50%.  At Stage 2 water use decisions continue to be entrusted to the customer as long as the overall treated 
water reduction goal of up to 30 percent is met (Voluntary/Honor System).  Consistent with GDPUD’s 
current drought plan, in Stage 2 raw water supplies are managed at up to 50%.  A strict allotment approach is 
implemented with a stiff penalty rate is implemented in Stage 3 with a total demand reduction goal of up to 
50 percent.      
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Table 3-1  Drought Stage Response Summary 

Water supply conditions Drought stage Objective Demand actions 

Normal 
0% Total Supply Reduction 

None - Ongoing conservation 
measures; water waste 
ordinance in effect 

Public awareness Normal actions 

Slightly Restricted Water 
Supplies (below normal) 
Up to 15% Total Supply 
Reduction 

Drought Stage 1 - Voluntary 
reductions in use. Managed 
raw water supplies 

Initiate public awareness of 
predicted water shortage and 
encourage conservation.  
Reduce raw water deliveries 

Encourage voluntary measures to 
decrease “normal” demand up to 
15%.  Raw water deliveries 
curtailed up to 50% 

Moderately Restricted 
Water Supplies 
Up to 30% Total Supply 
Reduction 

Drought Stage 2 – Voluntary 
reductions on use.  Managed 
raw water supplies  

Increase public understanding 
of worsening water supply 
conditions, encourage 
voluntary conservation 
measures.  Reduce raw water 
deliveries 

Encourage some voluntary 
measures to decrease “normal” 
treated water demand up to 30%.  
Raw water deliveries curtailed up to 
50% 
 
Surcharge enacted 

Severely Restricted Water 
Supplies 
Up to 50% Total Supply 
Reduction 

Drought Stage 3 –  Mandatory 
restrictions (severe 
prohibitions) on use 

Ensure that water use is 
limited to health and safety 
purposes 

Enforce extensive restrictions on 
water use and implement water 
rationing to decrease potable water 
demand up to 50% and raw water 
deliveries up to 100%    

3.4 Initial Actions 
Initial actions focus on beginning implementation of the Drought Plan.  The objective of the initial 
implementation actions is to complete the steps necessary to begin implementation of the Drought Plan.  
These implementation actions are included in Table 3-2. 
 

Table 3-2.  Initial Drought Plan Implementation Actions 
Policy and regulation 

1. Board consideration of policy and regulation revision as described in Section 3.3 
2. Designate GDPUD Drought Team Leader 
3. Board consideration of refined Water Waste Ordinance (see Appendix G)  

Monitoring 
1. Staff to gain familiarity with drought monitoring tools.  
2. Initiate interagency communication of drought indicator status 

Public outreach 
1. Communicate Drought Plan adoption with community 
2. Initiate education on Drought Plan content 
3. Coordinate with Drought Team Leader on use of drought plan triggers to support public 

outreach 
Resource management 

1. Initiate interagency collaboration and coordination of resources through the DICC (see 
Section 3.2) 

2. Further consideration of DAC drought management strategy comments (Appendix J) 
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3.5 Ongoing Actions 
Ongoing Drought Plan implementation actions will be completed both during periods of non-drought and 
drought periods.  These activities can be characterized as proactive actions that prepare for drought through 
monitoring, public outreach, and resource management practices. The ongoing implementation actions were 
developed by the drought plan team as described in Section 2.3.  Ongoing activities are included in Table 3-3.   
 

Table 3-3   Ongoing Drought Plan Implementation Actions 
Policy and regulation 

1. Review and update Drought Plan every 5 years or as needed based on new supply, 
operational changes, or change in expected water demand   

2. Enforce water waste ordinance (see Appendix G) 
3. Continue conservation policies and support water-efficient plumbing codes 
4. Continue and advance IMS program 

5. Continue to evaluate new requests for agricultural service annually based on available 
supply.  Permits not granted unless sufficient capacity to meet the service requested   

6. Review and refine rate stabilization policy relating to drought impacts every 5 years 
7. Understand and comply with legal and regulatory requirements for drought management 

Monitoring 
1. Assess drought indicators and triggers quarterly  
2. Monitor system demands  

Public outreach 
1. Develop and maintain drought awareness and public education materials, tools and 

protocol 
Resource management 

1. Maintain interagency coordination annually 
2. Confirm and maintain commitment of DAC members (see Figure 3-1) 
3. Pursue development of drought impact avoidance projects (see Section 2.4)  
4. Consider trucking contracts for water hauling during severe drought  
5. Consider construction of tap manifolds for emergency water distribution through hydrants  
6. Establish procedure by which residents within GDPUD on wells apply for emergency relief 

 

3.6 Drought Stage 1 Implementation Actions 
Drought Stage 1 implementation actions are intended to initiate public awareness of predicted water shortage 
and encourage conservation.  Stage 1 actions target a 15 percent demand reduction in potable water use 
through implementation of voluntary measures.  Raw water deliveries are curtailed by up to 50 percent.  Stage 
1 actions are described in Table 3-4.     
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Table 3-4.  Drought Stage 1 Actions 
Policy and regulation 

1. Implement Stage 1 water shortage response measures (see Section 2.3) 
2. Drought Team Leader provides monthly updates on drought status to GDPUD 

management 
3. GDPUD management provides monthly updates to Board 
4. Evaluate new requests for agricultural service annually based on available 

supply 
Monitoring 

1. Assess current drought stage bimonthly 
2. Consider potential future hydrologic conditions 
3. Monitor water demand monthly to assess water savings accomplished  

Public outreach 
1. Initiate community-oriented drought awareness with focus on community water 

use reduction goal and range of voluntary steps to accomplish savings  
2. Reacquaint customers with GDPUD’s Water Waste Prohibitions and Stage 1 

recommended water shortage response measures 
3. Provide monthly updates to public on current drought stage 
4. Provide monthly updates to public on community demand response status 
5. Develop procedure for customer reporting of wasted water 

Resource management 
1. Monthly DICC meetings 
2. Confirm commitment by DAC members  

3.7 Drought Stage 2 Implementation Actions 
Drought Stage 2 implementation action items are intended to increase public understanding of worsening 
water supply conditions and encourage voluntary conservation measures by potable water customers to 
decrease “normal” demand up to 30 percent.  In Stage 2 raw water deliveries continue to be curtailed by up to 
50 percent.  Stage 2 activities include a continuation of activities described above under the Stage 1 actions 
and Ongoing actions.  Table 3-5 includes a description of Stage 2 implementation actions. 
  

Table 3-5.  Drought Stage 2 Implementation Actions 
Policy and regulation 

1. Implement Stage 2 water shortage response measures (see Section 2.3), including a 
continuation of Stage 1 activities 

2. Drought Team Leader provides weekly updates on drought status to GDPUD management 
3. GDPUD management provides at least monthly updates to Board 
4. GDPUD management provides the Board of Directors with an assessment of the need to enact 

a water surcharge  
Monitoring 

1. Assess current drought stage bimonthly 
2. Consider potential future hydrologic conditions 
3. Monitor water demand weekly to assess water savings accomplished 
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Table 3-5.  Drought Stage 2 Implementation Actions 
Public outreach 

1. Accelerate community-oriented drought awareness with focus on community water use 
reduction goal and range of voluntary steps and mandatory requirements to accomplish savings  

2. Reinforce with customers the GDPUD Water Waste Prohibitions and Stage 2 voluntary and 
mandatory recommended water shortage response measures 

3. Provide weekly updates to public on current drought stage 
4. Provide weekly updates to public on community demand response status 

Resource management 
1. Weekly DICC meetings to coordinate on monitoring, public outreach, current status, and 

opportunities for resource sharing 
2. Enact participation by DAC members  

 

3.8 Drought Stage 3 Implementation Actions 
The objective of drought Stage 3 implementation actions are to reduce potable water demand up to 50 
percent through effective and consistent public outreach, the enforcement of extensive restrictions on water 
use, and implementation of water rationing.  In Stage 3 raw water deliveries are curtailed by up to 100 
percent.  Protection of water supply for public health and safety purposes is the primary objective during 
Stage 3 drought conditions.  Table 3-6 highlights Drought Stage 3 actions.  

 
Table 3-6.  Drought Stage 3 Implementation Actions 

Policy and regulation 
1. Implement Stage 3 water shortage response measures (see 

Section 2.3), including a continuation of Stage 1 and Stage 2 
activities 

2. Drought Team Leader provides weekly updates on drought status 
to GDPUD management 

3. GDPUD management provides at least monthly updates to Board 
4. GDPUD management provides the Board of Directors with an 

assessment of the need to enact a water surcharge  
Monitoring 

1. Assess current drought stage bimonthly 
2. Consider potential future hydrologic conditions  
3. Monitor water demand weekly to assess water savings 

accomplished  
Public outreach 

1. Accelerate community-oriented drought awareness with focus on 
community water use reduction goal and range of voluntary steps 
and mandatory requirements to accomplish savings  

2. Reinforce with customers the GDPUD Water Waste Prohibitions 
and Stage 3 mandatory water shortage response measures 

3. Provide weekly updates to public on current drought stage 
4. Provide weekly updates to public on community demand response 

status 
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Table 3-6.  Drought Stage 3 Implementation Actions 
Policy and regulation 

5. Implement procedure for customer reporting of water waste  
Resource management 

1. Weekly DICC meetings to coordinate on monitoring, public 
outreach, current status, and opportunities for resource sharing 

2. Enact participation by DAC members  
3. Consider coordinating and scheduling water hauling as needed  
4. Consider installing and monitoring tap manifolds for emergency 

water distribution through hydrants as needed 
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APPENDIX A 

Shared Vision Model  

Drought Status Supply Remaining Index Model 

Model Help Resources 

 

See enclosed CD. 
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APPENDIX B 

Water Shortage Contingency Plan 

 



WATER SHORTAGE CONTINGENCY PLAN 
 
A. INTRODUCTION 
 
Section 10632 of  the California Water Code  requires Urban Water Management Plans  to 
include the preparation of a water shortage contingency analysis.   The first part of this 
chapter describes  the Georgetown Divide Public Utility Districtʹs  emergency  response 
plan  for  responding  to  a  sudden water  shortage  or water  quality  emergency  such  as 
might  occur  in  the  event  of  significant  system  damage  from  a major  earthquake,  or 
during a prolonged power outage, or  in  the event of a water quality emergency  from 
bacteriological or chemical contamination of  the water supply.   The second part of  the 
plan  describes  the  District’s  planning  to  address  potential  long‐term water  shortage 
conditions  that  could  occur  following  one  or  more  years  of  low  precipitation  (a 
drought). 
 
B.  WATER SUPPLY EMERGENCY RESPONSE 
 
The District has a written Emergency Response Plan, designed to provide guidance and 
direction  for  the  activities  of  the District’s  staff  both during  a water  supply  or water 
quality emergency and in mobilizing the post disaster response.   Key provisions of the 
plan are summarized below: 
 
Readiness:  The District’s primary emergency operations center would be created at the 
District office, at 6425 Main St. Georgetown CA.   The District office  is equipped with 
radios,  telephones,  telemetry  equipment,  emergency  equipment,  and  supplementary 
documents and supplies.      The emergency operations center would be the central point 
of  coordination  for  government  services,  communications,  and  emergency  public 
information. 
 
Communication  protocols  have  been  established  and  damage  evaluation  procedures 
have been defined.   In the  immediate period following a major disaster, such as a fire, 
the District’s  initial  task would be  to evaluate  the water  supply  system and  to  isolate 
breaks in order to minimize storage losses as quickly as possible. 
 
The  emergency  operating  center  staffing would  include  the General Manager  or  his 
designee  plus  additional  staff  to  help  coordinate  disaster  control  activities  and 
communicate with the public.   Other key District personnel would be assigned specific 
roles depending on the magnitude of the emergency as well as the time of occurrence.  
On  non‐business  days  and  after  hours,  the  District  maintains  24‐hour  response 
capability with  the assignment of  trained on‐call workers which can be summoned by 
calls from the District answering service or the local Police and Fire Departments. 
 



The District has assembled an  inventory of equipment and spare parts, and maintains 
key vehicles in a “ready to respond” condition.   The District also has arrangements with 
vendors  for  emergency  backhoe  and  underground work,  in  the  event  there  is more 
damage  than  the District’s  staff  can manage.   Crews would  assemble  at  the District 
Office and be taken to the emergency work site by District personnel who would also be 
responsible  for  operating  the  valves  to  isolate  the  break  and  oversee  the  emergency 
repair work.  
 
Response:   The goal of  the District’s post disaster  response actions  is  to maintain  the 
water  transmission  and  storage  system  intact  and  operational  to  the  greatest  extent 
possible.  Emergency response protocols specify the leadership role of the on‐call worker 
if  the  emergency  is  in  off‐hours.    The  response  plan  is  very  specific with  regard  to 
operating protocols for the supply pumps and the monitoring of tank levels to ascertain 
the presence of significant leaks or pipeline breaks.   
 
The repair or shut down work would be coordinated from the District Office and field 
crews would  report  progress  to  the  emergency  operations  team.      Regular  progress 
reports  would  then  be  filed  with  the  appropriate  Police  and/or  Fire  Department 
personnel. 
 
C.  STAGED RESPONSE PLAN FOR WATER SUPPLY SHORTAGES  
 
The Georgetown Divide Public Utility District has  in the past, and will continue  in the 
future,  to  respond  to water  supply  shortages on  an  individual basis  as  they develop. 
Generally, for droughts or any other  long‐term water supply shortage, the District will 
implement a program of water conservation measures that will result in use restrictions 
proportional  to  the severity of  the reductions needed. In the past, such use restrictions 
have been associated with droughts.   Although  the  circumstances  surrounding  future 
droughts (or any other long‐term supply shortages) may not be identical to the droughts 
that the District has faced in the past twenty‐five years, the programs of voluntary and 
mandatory rationing developed in response to the increasingly severe actual or potential 
shortages in 1977‐79 provide the District with its model for planning future responses to 
severe water shortages.  
 
Table 16 outlines  the  four stages of rationing  for water supply shortages of up  to 50%.  
Stage  1  consists  of  voluntary measures  and  is  an  extension  of  the District’s  ongoing 
education and financial incentive programs to encourage water conservation.  Stages 2, 3 
and 4  require mandatory  rationing of agricultural water  in addition  to voluntary and 
mandatory conservation of domestic water  in Stages 3 and 4 respectively.     Mandatory 
rationing  of  domestic  customers  has  never  occurred  in  the  past  because  of  water 
conserved through mandatory reductions  in agricultural use.   The priority of domestic 
water  over  agricultural water  is  a  long  standing  policy  in  the District  and  has  been 
successfully used during periods of reduced water supply without noticeable long term 
impact  on  the  community.    No  new  agricultural  accounts  will  be  accepted  during 



mandatory  stages  of  3  and  4.   However,  the  Board  has  the  discretion  to  limit  new 
agricultural  customers  at  any  time when  it  is  deemed  necessary.   No  new  domestic 
accounts  will  be  accepted  during  Stage  3  unless  the  parcel  has  been  assessed  for 
improvements  through a  legal process but during Stage 4, no new domestic accounts 
will be accepted. 
 
Historically,  reductions  in  reservoir  storage  on April  15th  of  have  triggered  rationing 
programs  ranging  from  a  voluntary  to  mandatory  reduction  goal  for  agricultural 
accounts of up to 50%.  The reservoir levels in Table 17 trigger the rationing stages and 
incorporate both supply and carry‐over shortages.   The reservoir  level  is automatically 
reviewed  by  the District Board  of Directors  in April prior  to  the  release  of  irrigation 
water in May. 
 
 

TABLE 16 
WATER SHORTAGE RESPONSES 
A Program of Staged Responses 

 Stage One Stage Two Stage Three Stage Four 

Type of Program 
 
Domestic 
Agricultural 
   

 
 
Voluntary 
Voluntary 

 
 
Voluntary 
Mandatory 

 
 
Mandatory 
Mandatory  

 
 
Mandatory 
Mandatory 

Conservation Goal 
   

15%  16% -  25% 26% - 35% 36 - 50%  

District Actions Initiate 
informational 
campaign. 
District Board has 
discretion to prohibit 
new agricultural 
accounts. 

Establish allocations; 
Ban wasteful water 
uses; Intensify leak 
detection; 
Intensify public 
education 
District Board has 
discretion to prohibit 
new agricultural 
accounts 

Establish more 
stringent allocations; 
Require retrofits prior 
to review  of hardship 
exemptions; Increase 
rates. 
Prohibit new 
connections 

Reduce allocations 
further;  
Monitor use weekly,  
if necessary; 
End deliveries to 
landscape meters;  
Prohibit new 
connections 

Customer Actions Reduce water 
consumption 

Further reduce use; 
Comply with water 
waste ordinance; 
 

Conform with 
allocations; 
Comply with landscape 
irrigation restrictions 

Conform with 
allocations; 
Monitor usage weekly 
or daily; 
No new landscaping 

Penalties Education visit Excess use charges; 
Citations;  
Flow restriction;  
Shutoff 

Excess use charges; 
Citations;  
Flow restriction;  
Shutoff 

Excess use charges; 
Citations;  
Flow restriction;  
Shutoff 

 



 
TABLE 17 

WATER SUPPLY TRIGGERING LEVELS 
 

Stage % Supply Shortage Reservoir Level on 2nd Wed. in 
April 

1 Up to 15% 17,000 AF 
2 16 -2 5% 15,000 AF 
3 26 - 35% 13,000 AF 
4 36% + 10,000 AF 

 
 
1.  MANDATORY PROVISIONS TO REDUCE WATER USE 
 
The  District  adopted  a  “no  waste”  ordinance  in  1982  which  authorizes  abatement 
procedures to curtail blatant water waste.  According to the ordinance, The District may 
discontinue water  service  if  such  conditions  are  not  corrected within  five  days  after 
giving  the  customer written notice.    If  conditions warrant,  the Board  can  enact more 
stringent measures to supplement the ordinance and will do what is required to ensure 
reasonable  apportionment  of  water  supplies  during  times  of  limited  supply.    The 
existing  block  rate  schedule  also  provides  the  basis  for  penalizing  excessive  use.  
Additional  tools  for  cases of  flagrant waste  include  the  installation of  flow devices or 
termination of service. 
 

Table 18 
DOMESTIC CONSUMPTION REDUCTION METHODS 

 
Examples of Consumption Reduction Methods Stage When Method Takes Effect 

Demand reduction program 1 
Reduce pressure in water lines 4 
Flow restriction 3 
Restrict building permits 4 
Restrict for only priority uses 3 
Use prohibitions 2 
Water shortage pricing 3 
Per capita allotment by customer type 4 
Plumbing fixture replacement 2 
Voluntary rationing 1 
Mandatory rationing 2 
Incentives to reduce water consumption 1 
Education Program 1 
Percentage reduction by customer type 1 
 
 



Table 19 
PER CAPITA HEALTH AND SAFETY WATER QUANTITY CALCULATIONS 

 Non-Conserving Fixtures Habit Changes 1 Conserving Fixtures 2 
Toilets 5 flushes x 5.5 gpf  27.5 3 flushes x 5.5 gpf  16.5 5 flushes x 1.6 gpf 8.0 
Shower 5 min x 4.0 gpm 20.0 4 min x 3.0 gpm 12.0 5 min x 2.0 10.0 
Washer 12.5 gpcd 12.5 11.5 gpcd 11.5 11.5 gpcd  11.5 
Kitchen  4 gpcd 4.0 4 gpcd 4.0 4 gpcd 4.0 
other 4 gpcd 4.0 4 gpcd 4.0 4 gpcd 4.0 
Total (gpcd)  68.0  48.0  37.5 
HCF per capita per 
year 

 33.0  23.0  18.0 

1  Reduced shower use results from shorter and reduced flow.  Reduced washer use results from fuller loads. 
2  Fixtures include ULF 1.6 gpf toilets, 2.0 gpm showerheads and efficient clothes washers. 

 
 
2.  PENALTIES OR CHARGES FOR EXCESS USE 
 
The District will establish penalties and  charges above and beyond  those  that already 
exist as the water shortage stage increases. 
 
3.  IMPACTS ON REVENUES AND EXPENDITURES   
 
The District has reserves established to respond to water shortage situations. Revenues 
are not expected to fluctuate significantly during a water shortage.   Implementation of 
any  stage  of water  rationing will  not  affect  the minimum meter  charge  even  though 
water  usage  will  be  reduced.    The  percentage  increase  in  the  increasing  block  rate 
schedule should be sufficient to compensate for the reduction in water sold.  There will 
be no change in water cost to the District since the sole source of supply at this time is 
Stumpy Meadows Reservoir. 
 
4.  MECHANISM FOR MONITORING WATER USE   
 
Since 99.8% of all Georgetown Divide Public Utility District customers are metered and 
the sources of supply are metered, the District is able to measure the effectiveness of any 
water shortage contingency plan that is implemented.  As can be seen in Tables 5 and 6, 
the District  collects  sufficient  data,  in  the  normal  course  of  operations,  to  determine 
actual reductions in sales, by user category, as compared to a given base year.  
 
Normal Monitoring Procedure 
 
In normal water  supply  conditions, production  figures are  recorded daily.   Totals are 
reported monthly  to  the Operations Manager and  incorporated  into  the water  supply 
report. 
 



Stage 1 and 2 Water Shortages 
 
During a Stage l or 2 water shortage, daily production figures are reported to the Water 
Treatment Plant Supervisor.  The Supervisor compares the weekly production to the 
target weekly production to verify that the reduction goal is being met.  Weekly reports 
are then forwarded to the Operations Manager.  Monthly reports are sent to the General 
Manager.  If reduction goals are not met, the General Manager will notify the Board of 
Directors so that corrective action can be taken. 
 
Stage 3 and 4 Water Shortages 
 
During a Stage 3 or 4 water shortage, the procedure listed above will be followed, with 
the addition of a daily production report to the Operations Manager. 
 
Disaster Shortage 
 
During a disaster shortage, production figures will be reported to the Operations 
Manager hourly, and to the General Manager daily.  Reports will also be provided to the 
Board of Directors and the El Dorado County Office of Emergency Services as necessary. 
  

  



 Georgetown Divide Public Utility District Drought Plan 

 
C 

P:\30000\130868 EDCWA Phase II Drought Study\Project Reports\GDPUD\GDPUD drought plan_121407.doc 

APPENDIX C 

1982 “No Waste” Ordinance  

 



1982 “No Waste” Ordinance 
 
 

Excerpt of Georgetown Divide Public Utility District 1982 
Ordinance 

 
Section 7‐5.  Water Waste.  No customer shall knowingly permit leaks or waste of 
water.  Where water is wastefully or negligently used on a customer’s premises, 
seriously affecting the general service, the District may discontinue the service if 
such conditions are not corrected within five (5) days after giving written notice.  
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ORDINANCE 2005-01 
 

AN ORDINANCE ESTABLISHING RULES AND REGULATIONS 
FOR IRRIGATION SERVICE IN THE GEORGETOWN DIVIDE 

PUBLIC UTILITY DISTRICT 
 
 
BE IT ENACTED by the Board of Directors of the GEORGETOWN DIVIDE 
PUBLIC UTILITY DISTRICT, County of El Dorado, State of California, as 
follows: 
 
The rules and regulations for irrigation service within the GEORGETOWN 
DIVIDE PUBLIC UTILITY DISTRICT (“District”) are adopted by the Board of 
Directors of said District as hereinafter set forth. 
 
SECTION 1.  General Conditions: 
 

(a) Control of System:  District Works shall be under exclusive 
control and management of District personnel duly appointed by the 
Board of Directors. 

 
(b) The District shall not be liable for interruption, shortage or 

insufficiency of irrigation water supply, or for any loss or damage 
occasioned thereby. 

 
(c) The District shall not be liable for damage to person or 

property resulting directly or indirectly from privately owned conduits, 
meters or measuring devices. 

 
(d) Irrigation water is used at the customer’s own risk and the 

customer agrees to hold the District, its officers and employees free and 
harmless from liability and damages that may occur as the result of 
defective water quality, shortages, fluctuation in flow or pressure, 
interruptions in service or for failure to deliver water. 

 
(e) Pumping of water by the customer is done at the customer’s 

risk.  The District assumes no liability for damage to pumping equipment 
or other damages as a result of turbulent water, shortages, excess of water 
or other causes. 

 
 (f) No purchaser of water from the District acquires a 

proprietary or vested right by reason of use.  No purchaser acquires a 
right to resell water or to use for a purpose other than that for which it 
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was applied nor to use it on premises other than indicated on the 
application.  The terms, conditions, priorities and allocation of irrigation 
service may be altered and amended by the Board of Directors.  The 
District does not guarantee irrigation service customers the right to future 
service. 

 
(g) The District expressly asserts the right to recapture, reuse 

and resell all waters originating from District Works. 
 
(h) Ditchtenders and other agents of the District shall have 

access to all lands irrigated from its water system and to all conduits for 
the purpose of inspection, examination, measurements, surveys or other 
necessary purposes of the District with the right of installation, 
maintenance, control and regulation of all meters and other measuring 
devices, gates, turnouts and other structures necessary or proper for the 
measurement and distribution of water. 

 
(i) No bridges, crossing, pipe or other structures shall be placed 

in or over a canal without written permission of the District.  Maintenance 
of the canal crossings shall not be the District’s responsibility but shall rest 
with the owner of the crossing.  Where the owner fails to maintain the 
crossing, the District may perform the necessary repairs or removal at the 
expense of the owner.  Notice of the District’s intent will be given, if 
possible, to the owner prior to the work commencing. 

 
(j) No rubbish, garbage, refuse, chemicals or animal matter 

from any source may be placed in or allowed to be emptied into any ditch, 
canal or reservoir of the District.   

 
(k) District canals or reservoirs shall not be used for swimming 

or bathing. 
 
(l) Livestock shall not be permitted to contaminate the water 

supply nor destroy or damage the canal system or use thereof.  Property 
owners are liable for any damage due to livestock. 

 
(m) No conveyance system shall cause a cross connection with 

the District’s water system with any other source of water. 
 
(n) No buildings, corrals or other structures, fences, trees, lines 

or bushes shall be permitted upon rights-of-way or use thereof be made in 
any way except by written authority of the District.  Construction of 
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fences and/or gates is not permitted without written approval of the 
specifications by the General Manager. 

 
(o) Violation of Rules and Regulations:  Failure to comply with 

rules and regulations of the District shall be sufficient cause for 
terminating irrigation service as determined by the Board of Directors. 

 
(p) Any person dissatisfied with any determination of the 

District management shall have the right to appeal to the Board of 
Directors. 

 
(q) Amendments:  The Board of Directors of the District may at 

their discretion alter, amend or add to these rules and regulations.  The 
Board of Directors will follow applicable laws during this process. 

   
SECTION 2.  Application for an Irrigation Service Account: 

 
(a) No irrigation service will be rendered until a complete 

application for an Irrigation Service Account has been approved and is on 
file at the office of the District.  Applications will be accepted between 
January 1st and March 1st for the impending irrigation season.    The 
application for service shall state that the customer agrees to abide by the 
terms and conditions for service as established in the Irrigation Ordinance. 

 
(b) Applications will be approved where the District Works 

have sufficient capacity to meet service requested.  Applications will be 
considered for approval utilizing the following priority system: 

 
Priority 1. Applications for Irrigation Service to parcels 

that received irrigation service during the 
immediate past irrigation season. 

Priority 2. Applications for Irrigation Service to parcels 
with the most recent active Irrigation Service 
Account during the previous ten (10) irrigation 
seasons 

Priority 3. New applications for irrigation service to 
parcels that have been made after the 2003 
irrigation season with priority established by 
the earliest season applied for.  Applications 
and priority are specific to the section of ditch 
the parcel is located near. 
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 Competing applications within the same priority level, will 
be determined by public lottery.   

 
(c) Applications for an increase to service will receive Priority 3 

status for the requested increase. 
 
(d) Applications must in all cases be signed by the holder of title 

to the property requesting irrigation service.  If the property requesting 
irrigation service is leased, two months of charges must be paid in 
advance.  The landowner of leased property shall be responsible for all 
charges or assessments. 

 
(e) Applications for an Irrigation Service Account to benefit a 

parcel of land that is not adjacent to the District Works must be 
accompanied by a legally recorded easement that allows the conveyance 
of water to the parcel requesting irrigation service.  The easement shall 
grant the District the right of ingress and egress for inspection, installation 
and maintenance purposes. 

 
(f) New applications for Out-of-District Irrigation Service 

Accounts will not be approved by the Board of Directors.  An existing 
Out-of-District Irrigation Service Account that is inactive for two or more 
years will be deleted from the District’s accounts and the service will be 
permanently removed. 

 
SECTION 3.  Distribution of Water: 
 

(a) The irrigation season shall generally be from May 1 through 
October 1 of each year.  The Board of Directors shall consider changes to 
the irrigation season to respond to climactic conditions and may 
implement such changes by a majority vote. 

 
(b) The District does not guarantee irrigation water under 

pressure from the District Works.  Pressure requirements of the customer 
are the sole responsibility of the customer and the District shall not be 
liable for any damage to equipment used to provide pressure to the 
customer. 

 
(c) Water is distributed under continuous flow.  Water must be 

used continuously during all days and nights including holidays and 
Sundays and no allowances shall be made for failure to use water when it 
is made available.  Failure to use water on schedule shall not entitle the 
customer to any rebate. 
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(d) Irrigation service is provided for the entire irrigation season.  

Customers shall pay for irrigation service for the entire irrigation season 
regardless of their interest or ability to use water.   

 
(e) When interruptions to irrigation service due to failure of the 

District Works extend beyond five (5) days, proportionate adjustments for 
such water loss will be made. 

 
(f) Irrigation customers shall pay a proportionate amount for 

irrigation service when the irrigation season is extended or shortened by 
the Board of Directors. 

 
(g) Unauthorized connections or the taking of water in an 

amount greater than applied and paid for, by any means, is a 
misdemeanor under California Penal Code Section 498 and shall be 
subject to criminal prosecution under Section 498 and any other applicable 
laws.  In addition, the District may bring a civil action for damages and 
may refuse future service to the parcel. 

 
(h) Irrigation customers shall prevent any unnecessary or 

wasteful use of water.  Should a customer permit wasteful use of water, 
the District may discontinue service if such condition is not corrected 
within five (5) days after giving the parcel owner written notice of 
intention to terminate service. 

 
(i) No more than one parcel shall be served through each 

Irrigation Service Account except with the prior written approval of the 
Board of Directors.  Any such approval shall be recorded against each 
parcel with the caveat that the agreement expires upon any change of 
ownership.  Each Irrigation Service Account shall have independent 
service lines and sumps. 

 
(j) The minimum irrigation service for each Irrigation Service 

Account shall be one miner’s inch, from the open ditch system, and one-
half miner’s inch from the irrigation pipeline system.  In the future, the 
District may consider reducing the minimum irrigation service to one-half 
miner’s inch from the open ditch system and one-quarter miner’s inch 
from the irrigation pipeline system. 

 
(k) All pumped services shall utilize a sump provided by the 

customer and acceptable to the District. 
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(l) All Irrigation Service Accounts must have an appropriate 
measuring device which shall be installed by the District.  The customer 
shall pay the cost thereof including costs of installation.  The District shall 
approve the location of the measuring device. 

 
(m) Customers receiving irrigation service who request a change 

in flow rate during the season shall be charged a fee set by the Board of 
Directors for the adjustment.   

 
(n) Replacement of measuring devices shall be at the expense of 

the customer if the replacement is necessary due to abnormal wear or 
abuse. 

 
(o) Alternate Boxes –The Board of Directors shall not approve 

any new applications for Alternate Boxes.   
 
(p) Unusual costs incurred by the District to provide irrigation 

service shall be paid in full by the applicant or customer.  An estimate of 
the expense shall be approved by the property owner prior to work 
commencing. 

 
SECTION 4.  Charges, Rates and Billings:   
 

(a) The District will maintain a uniform rate schedule which 
may be changed from time to time upon action of the Board of Directors.  
The rate schedule, by reference, is attached hereto and made a part of 
these rules and regulations. 

 
(b) Irrigation billings are made bi-monthly (every two months) 

in advance. 
 
(c)  All penalties shall be charged as outlined on the billings 
 
(d) Disconnected irrigation service accounts shall pay a fee to re-

establish service 
 
(e) Irrigation service accounts requesting verification of flow 

will pay a fee if the delivered flow is within 10% of the contracted amount 
 

SECTION 5.  REPEAL 
 

(a) Upon the effective date of this Ordinance 2005-__ all 
previously adopted Ordinances pertinent to the Rules and Regulations for 
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Irrigation Service will be superceded and repealed, including, but not 
limited to, Ordinance 79-2, 79-8, 87-1, and 04-01. 

 
 
 

PASSED AND ADOPTED at a regularly held meeting of the Board of 
Directors of the GEORGETOWN DIVIDE PUBLIC UTILITY DISTRICT this tenth 
day of May, 2005. 
 
 AYES:  Bob Diekon, Norman Krizl, Doug Pickell, JoAnn Shepherd  
    and Hy Vitcov 
  
 NOES: None    
 
 ABSENT:   None  
 
 
 
  
Bob Diekon,  President  
Board of Directors 
GEORGETOWN DIVIDE PUBLIC UTILITY DISTRICT 
 
 
 
 
ATTEST: 
 
 
 
_________________________________ 
Henry N. White, Clerk and ex officio 
Secretary, Board of Directors 
GEORGETOWN DIVIDE PUBLIC UTILITY DISTRICT 
 
* * * * * * * * * * * * 
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I hereby certify that the foregoing is a full, true, and correct copy of 
Ordinance 2003-02 duly and regularly adopted by the Board of Directors 
of the Georgetown Divide Public Utility District, El Dorado County, 
California, at a meeting duly held on the tenth day of May, 2005. 

 
   
 
 
_____________________________________________ 
Henry N. White, Clerk and ex officio Secretary of the 
Georgetown Divide Public Utility District 
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Summarized Relevant Water Shortage and Drought Policies
for El Dorado County Water Agency and Georgetown Divide Public Utility District

El Dorado County 
Environmental 
Management 
Department

El Dorado 
County Water 

Agency 
(EDCWA)

California 
Office of 

Emergency 
Services

United States 
Army Corps 
of Engineers 

(USACE)

Stage 1 
water 
supply 

shortage

Stage 2 
water 
supply 

shortage

Stage 3 
water 
supply 

shortage

Stage 4 
water 
supply 

shortage

(NOTE: Information 
gathering in 
progress.)

(NOTE: There are 
no current 

EDCWA drought 
policies.)

Urban Water 
Management 

Plan

Long-term 
drought 

preparedness 
planning

Water Supply 
Interruption 
Action Plan

Tier 1 
Critical 
Water 

Shortage 
Reduction 
Marketing 
Program

Tier 2 
Critical 
Water 

Shortage 
Reduction 
Marketing 
Program

Tier 3 
Critical 
Water 

Shortage 
Reduction 
Marketing 
Program

Assistance to 
small water 
systems and 
homeowners 

in rural 
counties

Development 
of local agency 

Integrated 
Water 

Management 
Plans

Water 
Management 

Plan 
Guidelines

Ag and M&I 
Shortage 

Allocations

Develop a 
strategy

Stage 1 - 
Minimal

Stage 2 - 
Moderate

Stage 3 - 
Severe

Stage 4 - 
Critical

Drought 
Response 

Plan 
Development

EDCWA S NA S S S S S S S S

GDPUD R R R R S R S S S S S S S S S S S S S S S

NA = Not Applicable
S= Suggested

United States Bureau of Reclamation (USBR)

Current Policy

GDPUD
Department of Water 

Resources (DWR) Governor's Advisory Drought Planning Panel

KEY

Agency

R = Required
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Relevant Water Shortage and Drought Policies
for El Dorado County  Water Agency and Georgetown Divide Public Utility District

Action Schedule

GDPUD
Stage 1 water supply 
shortage

Encouraged implementation of voluntary actions: Initiate informational campaign, 
utilize District Board discretion to prohibit new agricultural accounts, reduce domestic 
consumption.

Implement if water supply is 0-15% less than 
"normal" (i.e., if Stumpy Meadows Reservoir level on 
the 2nd Wednesday in April is 15,000-17,000 AF).

GDPUD
Stage 2 water supply 
shortage

Mandatory rationing of agricultural water: Establish allocations, ban wasteful water 
uses, intensify leak detection, intensify public education, utilize District Board 
discretion to prohibit new agricultural accounts, reduce domestic consumption through: 
use prohibitions, plumbing fixture replacement, and mandatory rationing.

Implement if water supply is 16-25% less than 
"normal" (i.e., if Stumpy Meadows Reservoir level on 
the 2nd Wednesday in April is 13,000-15,000 AF).

GDPUD
Stage 3 water supply 
shortage

Mandatory rationing of agricultural water, no new agricultural accounts, and no 
new domestic accounts unless the parcel has been assessed for improvements 
through a legal process:  Establish more stringent allocations, require retrofits prior 
to review of hardship exemptions, increase rates, and prohibit new connections.  
Reduce domestic consumption through: flow restriction, restrict for priority uses, and 
water shortage pricing.

Implement if water supply is 26-35% less than 
"normal" (i.e., if Stumpy Meadows Reservoir level on 
the 2nd Wednesday in April is 10,000-13,000 AF).

GDPUD
Stage 4 water supply 
shortage

Mandatory rationing of agricultural water, no new agricultural accounts, and no 
new domestic accounts:  Reduce allocations further, monitor use weekly (if 
necessary), end deliveries to landscape meters, and prohibit new connections.  
Reduce domestic consumption through: reduce pressure in water lines, restrict 
building permits, and per capita by customer type.

Implement if water supply is 36%+ less than "normal" 
(i.e., if Stumpy Meadows Reservoir level on the 2nd 
Wednesday in April is less than 10,000 AF).

El Dorado 
County 
Environmental 
Management 
Department

(NOTE: Information 
gathering in progress.)

(NOTE: Spoke with Greg Stanton at El Dorado County Environmental Management 
Department on 08/15/06.  Before providing information on County policies/regulations, 
Greg would like to discuss with his staff.)

El Dorado 
County Water 
Agency 
(EDCWA)

(NOTE: There are no 
current EDCWA 
drought policies.)

Current Procedure
Agency Current Policy

PURVEYOR LEVEL

COUNTY LEVEL
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Relevant Water Shortage and Drought Policies
for El Dorado County  Water Agency and Georgetown Divide Public Utility District

Action Schedule
Current Procedure

Agency Current Policy

Department of 
Water 
Resources 
(DWR)

Urban Water 
Management Plan

Include a water shortage contingency analysis in UWMPs and include each of the 
following elements: 
(a) Stages of action (including up to a 50% water supply reduction) and an outline of 
specific water supply conditions for each stage. 
(b) Estimate of the min. water supply available during each of the next 3 water years 
based on the driest 3-year historic sequence. 
(c) Actions to prepare for and implement during a catastrophic interruption of water 
supplies. 
(d) Mandatory prohibitions against specific water use practices during water shortages. 
(e) Consumption reduction methods in the most restrictive stages.
(f) Penalties or charges for excessive use, where applicable. 
(g) Analysis of the impacts of each of the actions and conditions described in 
subdivisions (a) to (f), inclusive, on the revenues and expenditures, and proposed 
measures to overcome those impacts. 
(h) Draft water shortage contingency resolution or ordinance. 
(i) Mechanism for determining actual reductions in water use pursuant to the urban 
water shortage contingency analysis. Every five years

DWR
Long-term drought 
preparedness planning

1) Seek additional funding or partnerships to support DWR's basic water measurement 
programs
2) Update and publish DWR's water well standards
3) Develop a fact sheet and web page to ID county agencies administering well 
standards
4) Closely review shortage contingency elements of UWMPs
5) Develop an internal database-backed website for extracting information from 
UWMPs
6) Continue efforts to site more CIMIS weather stations in urban areas
7) Survey some of CA's larger urban areas to determine the extent to which the Model 
Water Efficient Landscape Ordinance is being implemented.
8) Identify and fund research in the areas of long-range weather forecasting, global 
climate change, and paleoclimatology

1) January of first water year: Submit funding request 
in Governor's May budget revision for drought water 
bank in the programmatic EIR and for placing 
additional mobile irrigation management labs in the 
field
2) Spring of first water year: Promote CIMIS through 
workshops and media outreach, and begin 
developing fact sheets and related information to 
respond to public and news media inquiries
3) Summer of first water year: Begin holding public 
workshops on well construction fundamentals and the 
DWR's well standards, targeting rural counties with 
large numbers of individual residences on wells
4)  Near start of second water year: (a) Evaluate 
water supply and triggers.  (b) If warranted, begin 
enhanced education and outreach program. (c) 
Evaluate staff resources available for procesing 
water bank contracts and contracts for other wheeling 
of non-SWP water. (d) Evaluate need for any new 
legislation to address drought-related conditions.

California Office 
of Emergency 
Services

Water Supply 
Interruption Action Plan

1) Normal Conditions: No water use reduction needed.
2) Water Alert: A 5% or greater reduction in water usage.
3) Water Warning: A 15% or greater reduction in water usage.
4) Water Crisis: A 30% or greater reduction in water usage.
5) Water Emergency: A 50% or greater reduction in water usage.

Governor's 
Advisory 
Drought 
Planning Panel

Tier 1 Critical Water 
Shortage Reduction 
Marketing Program

Water Shortage Preparedness:  Implement water use efficiency measures, develop 
local facilities to enable water transfers, and develop local groundwater management 
programs.  Develop guidelines/criteria/action plans to prepare for Tier 2 and 3 
occurrences.  Begin a reserve fund to cover participation in the program. CALFED Stage 1

Governor's 
Advisory 
Drought 
Planning Panel

Tier 2 Critical Water 
Shortage Reduction 
Marketing Program

Purchasing Options and Allocating Water:  Make a declaration of probable 
impending critical water shortages absent a program purchase and demonstrate that 
resources are being maximized to purchase water

Governor's 
Advisory 
Drought 
Planning Panel

Tier 3 Critical Water 
Shortage Reduction 
Marketing Program

Water Shortage Emergency:  Coordinate with State regarding financial assistance 
for emergency water acquisitions, including water hauling, pipeline construction, or 
well drilling.

Governor's 
Advisory 
Drought 
Planning Panel

Assistance to small 
water systems and 
homeowners in rural 
counties

Proposed State-funded DWR-developed program component: 
Development of a technical assistance/education program targeted to rural home-
owners and small domestic water systems relying on self-supplied groundwater, to be 
implemented in consultation with rural county environmental health departments, 
including series of workshops designed to educate homeowners with private wells 
about well construction and maintenance fundamentals.  Development of a website 
containing information on State and County well construction requirements, sources of 
groundwater level and well yield data, and State and County contacts for obtaining 
additional information.

Proposed State-funded DWR-developed program 
component: At time of Governor proposal and 
subsequent Legislature approval

Governor's 
Advisory 
Drought 
Planning Panel

Development of local 
agency Integrated 
Water Management 
Plans

Proposed DWR/other CALFED agencies-funded program: 
DWR/other CALFED agencies to work in partnership with local water agencies to 
assist them in developing plans to facilitate integrated management of supplies for 
agricultural, urban, and environmental purposes.

Proposed DWR/other CALFED agencies-funded 
program: 
At time of DWR allocation of funds (at least $2 million 
per year) to support proposed program.

STATE LEVEL
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Relevant Water Shortage and Drought Policies
for El Dorado County  Water Agency and Georgetown Divide Public Utility District

Action Schedule
Current Procedure

Agency Current Policy

United States 
Bureau of 
Reclamation 
(USBR)

Water Management 
Plan Guidelines

Attach to the USBR Water Management Plan a copy of the agricultural and/or urban 
water shortage policies, drought plan, or any similar document. Describe how reduced 
water supplies, including hardship water, are allocated. Describe the policies that 
address wasteful use of water and describe enforcement methods.

USBR
Ag and M&I Shortage 
Allocations

M&I Shortage Policy - Central Valley Project:
1) Decrease ag water supplies to 75% of contractual water supply before M&I water 
supplies begin taking shortages.
2) Then ag and M&I shortages rachet down % by % until M&I water reaches 75% of its 
historic use and ag water is at 50% of its contractual water supply. 
3) When the M&I’s 75% reliability sets in, M&I will remain at 75% of its historic use, 
and reduce ag water until ag supplies reach 25% of their contract water supply. 
Evaluate CVP water supply availability, public health and safety levels, hardship water 
for agricultural demands, etc. 
4) When ag water supplies are reduced to 25%, further reduce M&I water supplies. 

USBR Develop a strategy

Preparing for, minimizing, and responding to water shortages:
1) Establish triggers for a water shortage response plan and actions to be taken before 
and during a water shortage.  Balance supply and demand.
2) Develop a water shortage strategy with stages, select appropriate drought mitigation 
measures, match water shortage mitigation actions to strategy stages (i.e., supply 
augmentation methods, demand reduction methods, 
3) When a water shortage is imminent, implement strategy: evaluate water saved by 
staged reductions and select stage
4) Monitor production and use
5) Implement public outreach strategy and involve the media
6) Analyze revenue and expenditure impacts

USBR Stage 1 - Minimal Voluntary reductions to decrease "normal" demand by 5-10%.
USBR Stage 2 - Moderate Some mandatory measures. 15-25% Total Supply Reduction
USBR Stage 3 - Severe Water rationing. 25-35% Total Supply Reduction

USBR Stage 4 - Critical
Water rationing and extensive restrictions on water use to decrease demand by 50% 
of the "normal" demand. 35-50% Total Supply Reduction

United States 
Army Corps of 
Engineers 
(USACE)

Drought Response 
Plan Development

Include in Drought Response Plan the following elements:
1) Triggers
2) Forecasts
3) Monitoring
4) Enforcement
5) Public affairs strategy
6) Management measures
7) Coordination mechanism

FEDERAL LEVEL
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APPENDIX F 

GDPUD Reliability  



GDPUD Reliability - No Plan VS Current Plan  

 

Table 1.  GDPUD Reliability 

Reliability based on historical record   
Reliability based on design drought conditions 

(76-77-77 hydrology) 

 

Year Description 

No plan 
(no drought plan or 
demand reduction) 

Current 
(based on Stumpy 
Meadows levels) 

No plan 
(no drought plan or 
demand reduction) 

Current 
(based on Stumpy 
Meadows levels) 

Reliability (%) 98.6 100 86.1 100 2004 
% months drought declared  0 a 11.3 0 a 72.2 

Reliability (%) 88.5 100 66.7 86.1 2010 
% months drought declared 0 a 27.5 0 a 72.2 

Reliability (%) 82.7 95.6 63.9 83.3 2020 
% months drought declared 0 a 38.7 0 a 72.2 

Reliability (%) 76.0 88.5 55.6 72.2 2030 
% months drought declared 0 a 41.2 0 a 72.2 

Notes: 
1. Based on SVM 101607 version. 
a Since this alternative has no drought triggers, no drought policy is called in any month 
b Percent time in drought for design drought conditions is not available (N/A). 
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Figure 1. GDPUD  Reliability 

 
 
 
 
 
 



GDPUD Reliability - No Plan, Current, Experimental and SRI Trigger Plan Comparison 
 

Table 2.  GDPUD Trigger Plan Summary 

Trigger Plan 

Year Description 

No plan 
(no drought plan 

or demand 
reduction) 

Current 
(based on Stumpy 
Meadows levels) 

Experimental 
(based on Stumpy 
Meadows levels) 

SRI 
(based on ENSO, 
Stumpy Meadows 

Reservoir levels, worst 
case expected inflows, 

projected normal 
demands) 

Reliability (%) 98.6 100 100 100 2004 
% months drought declared 0 a 11.3 7.5 6.5 
Reliability (%) 88.5 100 96.6 99.3 2010 
% months drought declared 0 a 27.5 25.3 18.8 

Reliability (%) 82.7 95.6 95.4 95.8 2020 
% months drought declared 0 a 38.7 34.7 30.5 

Reliability (%) 76.0 88.5 95.2  87.9  2030 
% months drought declared 0 a 41.2 41.6 39.6 

Notes: 
1. Reliability is based on the historical record.   
2. Based on SVM 101607 version.  
3. Bolded values represent best value. 
4.  The SRI indicators and triggers were optimized for 2004 and 2010 demands. 
5. Reliability less than 100% means that additional curtailments would be necessary beyond whatever stage 3 measures are used. 
a Since this alternative has no drought triggers, no drought policy is called in any month. 
 
 
 



GDPUD Reliability – Drought Impact Avoidance Project Comparison 
 
 

Table 3.  GDPUD Drought Impact Avoidance Project Summary 
No climate change Worst climate change scenario 

Current Trigger Plan 
Experimental     
Trigger Plan Current Trigger Plan 

Experimental     
Trigger Plan Year 

Projects 
Reliability 

% 

% 
drought 
declared 

Reliability 
% 

% 
drought 
declared 

Reliability 
% 

% 
drought 
declared 

Reliability 
% 

% 
drought 
declared 

No project 100 27.5 96.6 25.3 96.2 46.5 97.6 37.6 
2010 Water 

conservation (WC) 99.6 28.2 96.8 25.1 97.4 44.2 97.8 37.4 

No project 88.5 41.2 95.2 41.6 88.1 55.8 90.7 49.9 
Water 
Conservation 
(WC) 

92.7 42.0 96.0 40.0 89.3 55.2 91.1 49.5 

WC and Rubicon 
Supply 
Alternative 1A 

98.2 42.0 98.0 38.2 96.8 55.2 95.6 46.9 

WC and Rubicon 
Supply 
Alternative 1B 

99.8 42.0 98.2 36.0 100 55.2 96.8 45.1 

WC and Canyon 
Creek Reservoir 94.8 42.0 97.6 24.6 93.3 55.2 95.0 29.1 

2030 

WC and Ditch 
Lining 99.2 33.0 96.4 31.7 99.4 40.8 94.4 42.6 

Notes: 
1. Reliability is based on the historical record.   
2. Based on SVM 061307 version.  
3. In many cases a higher reliability is coupled with more time in drought declaration. 
4. Reliability less than 100% means that additional curtailments would be necessary beyond whatever stage 3 measures are used. 
5. Worst case climate scenario is PCM2100 – a cooler drier climate estimate. 
6. Year 2010 “water conservation” presents a slightly lower reliability and increased time in drought because enacting water 

conservation because in the drought plan isn’t triggered as early, and so the shortfall is a little bigger because the demand 
is higher, demand curtailment doesn’t occur as early.  

7. Bolded values are shown in Figure 2-3. 
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APPENDIX G 

Suggested GDPUD Water Waste Ordinance 



Ordinance No.______ 
Page 1 of 3 

ORDINANCE NO. _____________  
 

AN ORDINANCE OF THE Georgetown Divide Public Utility District INSTITUTING 
WATER WASTE PROHIBITIONS 

 
 

SECTION 1. The Georgetown Divide Public Utility District does hereby ordain as follows: 
 
The <Code/Regulations> of the Georgetown Divide Public Utility District hereby amended by 
adding Section _________ to __________, to read as follows:  
 
“Section _________ - Water Waste Prohibitions 
 

 A. Purpose.  The purpose of this Section is to promote water conservation and the efficient 
use of potable water furnished by the Georgetown Divide Public Utility District by eliminating 
intentional or unintentional water waste when a reasonable alternative solution is available, and 
by prohibiting use of equipment which is wasteful. 
 
B. Nonessential Uses.    No customer of the Georgetown Divide Public Utility District shall 
use or permit the use of potable water from the Georgetown Divide Public Utility District for 
residential, commercial, institutional, industrial, agricultural, or other purpose for the following 
nonessential uses:  
 

1. The washing of sidewalks, walkways, driveways, parking lots and other hard-
surfaced areas by direct hosing, except as may be necessary to properly dispose of 
flammable or other dangerous liquids or substances, wash away spills that present a 
trip and fall hazard, or to prevent or eliminate materials dangerous to the public health 
and safety; 

 
 2. The escape of water through breaks or leaks within the customers plumbing or private 

distribution system for any substantial period of time within which such break or leak 
should reasonably have been discovered and corrected.  It shall be presumed that a 
period of seventy-two (72) hours after the customer discovers such a break or leak or 
receives notice from the Georgetown Divide Public Utility District, is a reasonable 
time within which to correct such break or leak or, as a minimum, to stop the flow of 
water from such break or leak; 

 
 3. Irrigation in a manner or to an extent which allows excessive runoff of water or 

unreasonable over-spray of the areas being watered.  Every customer is deemed to 
have his water system under control at all times, to know the manner and extent of his 
water use and any run off, and to employ available alternatives to apply irrigation 
water in a reasonably efficient manner; 

 
 4. Washing cars, boats, trailers or other vehicles and machinery directly with a hose not 

equipped with a shutoff nozzle;  
 



Ordinance No.______ 
Page 2 of 3 

 5. Water for non-recycling decorative water fountains; 
 
 6. Water for single pass evaporative cooling systems for air conditioning in all 

connections installed after <insert effective date of ordinance> unless required for 
health or safety reasons; 

 
 7. Water for new non-recirculating conveyor car wash systems; and 
 
 8. Water for new non-recirculating industrial clothes wash systems. 
 
C. Exempt Water Uses.   All water use associated with the operation and maintenance of fire 
suppression equipment or employed by the Georgetown Divide Public Utility District for water 
quality flushing and sanitation purposes shall be exempt from the provisions of this section.  Use 
of water supplied by a private well or from a reclaimed wastewater, gray water or rainwater 
utilization system is also exempt. 
 
D. Variances.   Any customer of the Georgetown Divide Public Utility District may make 
written application for a variance.  Said application shall describe in detail why applicant 
believes a variance is justified. 
 
 1. The <manager or other authorized representative of the Georgetown Divide Public 

Utility District > may grant variances for use of water otherwise prohibited by this 
section upon finding and determining that failure to do so would cause an emergency 
condition affecting the health, sanitation, fire protection or safety of the applicant or 
public; or, cause an unnecessary and undue hardship on applicant or public, including 
but not limited to, adverse economic impacts, such as loss of production or jobs. 

 
 2. The decision of the <manager or other authorized representative of the Georgetown 

Divide Public Utility District > may be appealed to the Board of Directors by 
submitting a written appeal to the Georgetown Divide Public Utility District within 
fifteen (15) calendar days of the date of the decision.  Upon granting any appeal, the 
Board of Directors may impose any conditions it determines to be just and proper.  
Variances granted by the Board of Directors shall be prepared in writing and the 
Board of Directors may require the variance be recorded at applicant’s expense.  

 
E. Enforcement and Fees.   Depending on the extent of the water waste the Georgetown 
Divide Public Utility District may, after written notification to customer and a reasonable time 
to correct the violation as solely determined by the Georgetown Divide Public Utility District, 
take some or all of the following actions.  Penalties, fees and charges noted below shall be 
established by resolution of the Georgetown Divide Public Utility District. 
 
 1. Written notice to the customer of the water waste violation including a specified 

period of time to correct the violation.   
 
 2. Personal contact with the customer at the address of the water service.  If personal 

contact is unsuccessful, written notice of the violation including a date that the 



Ordinance No.______ 
Page 3 of 3 

violation is to be corrected may be left on the premises, with a copy of the notice sent 
by certified mail to the customer.  

 
 3. The Georgetown Divide Public Utility District may install a flow-restricting device 

on the service line. 
 
 4. The Georgetown Divide Public Utility District may levy a water waste fee to the 

customer.  
 
 5. The Georgetown Divide Public Utility District may cause termination of water 

service and the charge for same shall be billed to the customer.  Except in cases of 
extreme emergency as solely determined by the <manager or other authorized 
representative of the Georgetown Divide Public Utility District >, service shall not 
be reinstated until verified by the Georgetown Divide Public Utility District that the 
violation has been corrected and all charges and fees have been paid. 

 
SECTION II. SEVERABILITY 
 
If any section, subsection, sentence, clause, phrase, or word of this ordinance is for any reason 
held to be invalid, the validity of the remaining portion of this ordinance shall not be affected. 
 
SECTION III.  ENVIRONMENTAL DETERMINATION 
  
The Georgetown Divide Public Utility District determines that this ordinance is a Class 7 
categorical exemption under section 15307 of the California Environmental Quality Act, which 
exempts actions by regulatory agencies for protection of natural resources.         
 
SECTION IV. EFFECTIVE DATE 
 
This ordinance shall become effective (30) days after the date of adoption. 
 
PASSED, APPROVED AND ADOPTED this ____ day of ___________, 20__, by vote as 
follows: 

AYES: _____________________________ 
 NOES: _____________________________ 
 ABSTAIN: _____________________________ 
 ABSENT: _____________________________ 
                                                                              
 <PRESIDENT of BOARD> 
 
ATTEST:                                    
 
 
                   
<CLERK or SECRETARY of  BOARD>  
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APPENDIX H 

Projected Conservation Savings by DMM  



 

GDPUD Conservation savings by DMM 

DMM Demand Category 2010 2020 2030 Remarks 

1 
Water survey programs for 
residential customers Urban 68 136 136 

Program runs through 2015 with 11.9 to 15.3 AF/yr 
savings. Assumes program savings last 25 years. 

2 Residential plumbing retrofit Urban 17 17 17 
Program runs through 2010 with 1.08 MG/yr savings. 
Assumes program savings last 25 years. 

3 
Distribution system audits and 
leak detection repair Urban and raw 0 0 0 

Potential program when losses exceed 10%. GDPUD 
projects losses to continue at 1%. 

4 
Metering with commodity 
rates Urban and raw -- -- -- 

This program is fully implemented.  Program savings 
are incorporated in demand projections. 

5 
Large landscape conservation 
programs and incentives Urban -- -- -- 

This program is fully implemented.  Program savings 
are incorporated in demand projections. 

6 
High-efficiency washing 
machine rebate program Urban 0 0 0 GDPUD has no plans to implement this program. 

7 Public information Urban 
Not 

quantified 
Not 

quantified 
Not 

quantified Ongoing program 

8 School programs Urban 
Not 

quantified 
Not 

quantified 
Not 

quantified Ongoing program 

9 
Conservation programs for CII 
accounts Urban 0 0 0 GDPUD has no plans to implement this program. 

10 
Wholesale agency assistance 
programs N/A N/A N/A N/A N/A. GDPUD is not a wholesale water supplier. 

11 Conservation pricing Urban and raw 
Not 

quantified 
Not 

quantified 
Not 

quantified This program is fully implemented. 

12 Conservation coordinator Urban and raw 
Not 

quantified 
Not 

quantified 
Not 

quantified This role is the responsibility of the General Manager. 

13 Water waste prohibition Urban and raw 
Not 

quantified 
Not 

quantified 
Not 

quantified This program is fully implemented. 

14 
Ultra low-flush toilet 
replacement Urban 0 0 0 

GDPUD currently has no plans to implement this 
program. 

X IMS Raw 217 265 309 
Assumed 2.5% savings of projected irrigation demand 
due to potential IMS programming participation. 

X 
Meter calibration and 
replacement program Urban and raw 

Not 
quantified 

Not 
quantified 

Not 
quantified Ongoing program that supports conservation. 

Urban 85 153 153 

Total water savings Irrigation 217 265 309   
Notes:  
1. Source: GDPUD 2005 UWMP, 2005-2010. 
2. DMM program savings targets and schedule in accordance with CUWCC implementation guidelines. 
3. Savings include quantifiable DMM savings, and do not account for non-quantifiable DMMs or savings from fully implemented programs for DMM 4 (Metering 
with Commodity Rates) and DMM 5 (Large Landscape Conservation Programs and Incentives). 
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APPENDIX I 

Public Outreach Example Resources 

 

 

 



Public Outreach___________________________________________ 
Source: U.S. Bureau of Reclamation, SCCAO Drought Handbook for M&I Water Contractors, April 2003. 
 

Example Menu of Options for Public Outreach  

Place a checkmark by the options that you will consider including in your public awareness 
campaign during a water shortage.  

Menu of Options for Public Outreach  Stage 
Bill Inserts for water bills   
Public service advertising – run for free by local media   
Paid Advertising – Newspaper   
Paid Advertising – Radio   
Paid Advertising – Television   
Paid Advertising – Movie Slides for local movie theaters   
Paid Advertising – Chamber of Commerce Newsletter   
District newsletter   
Classroom Presentations   
Water Shortage Pamphlet – mass distribution to all customers   
Water Shortage Website   
Public Workshops – Drought Survival – Water conservation   
Water Shortage Information Center   
Public Advisory Committee   
Displays in District Office   
Water efficient fixture rebates   
Water efficient fixture distribution   
Promote use of Greywater   
Drought Tolerant Plant Tagging Program at local nurseries   
Promoting CIMIS information   
Water Shortage Hotline   
Water Audits   
Displays in Public Libraries, at local schools, shopping malls, etc.   
Bus ads   
Billboards   
Promotional Items with a conservation message (mugs, rulers, stickers, pens)   

Source: Santa Barbara County Water Agency, 2001.  
 



Checklist for Keeping the Media Involved  
 
____ 1. Create a media list to ensure that all available local media are used – select an official 

representative at each radio station, newspaper, and television station to serve as a 

point of contact for water shortage information released from your district. See 

Worksheet below.  

____ 2. Establish a public advisory committee  

____ 3. Include public and media in the water shortage planning process  

____ 4. Organize water shortage information meetings for the public and the media.  

____ 5. Publish and distribute pamphlets on water conservation techniques and water 

shortage management strategies  

____ 6. Organize workshops on water shortage related topics  

____ 7. Prepare sample ordinances on water conservation  

____ 8. Establish a water shortage information center  

____ 9. Write reports for the media early in the course of the water shortage and prepare 

weekly press releases with current water shortage conditions  

____10. Establish a list of authorities on water shortage that can be distributed to the media 

for further reference.  

____11. Organize education activities for the media.  

____12. Establish a budget for advertising water shortage programs  

____13. Write reports for media early in the event  

____14. Prepare reports on the efforts of the water district to conserve water – conjunctive 

use, system audits, meter retrofits, training for staff, etc.  

____15. Establish or use an existing newsletter to provide an overview of water shortage 

activities, tips for conservation, articles showcasing local conservation efforts on the 

part of homeowners and businesses.  

____16. Conduct press conferences as needed. Use on-location approach if photo 

opportunities exist (i.e., a local reservoir when reservoir is visibly low)  



Media List  
Use this table to create your media contact list. Be sure to include all media in your 
community.  
 

Media List  
 Name Email Phone/Fax 

TV Stations - include government access channels  
    
    
    
    
Print Media - include newspapers from local colleges and news clipping services  
    
    
    
    
    
Radio Stations  
    
    
    
    
Chambers of Commerce  
    
Political leaders  
Water Dist. Board     
County Sups     
City Council     
Assembly     
Congress     

Source: Santa Barbara County Water Agency, 2001.  
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APPENDIX J 

Drought Advisory Committee Comments on Drought Plan Strategy - 
October 29, 2007 Workshop 

 

 

 

 



Drought Advisory Committee  
Comments on Drought Plan Strategy  

October 29, 2007 Workshop 
  
 

1. Consider taking PL 101-514 contract water rights at an upstream location during 
declared Drought (Stage 2).  Similar to the benefits of SMUD contracted rights of 
15,000AF are less benefit if taken at Folsom Lake that requires pumping up hill to 
the extent possible.  

 
2. Seek water rights and storage for 17,000AF of local sources of water (not just 

M&I water rights, but also water for agricultural use)  
 

3. Revisit the agreements for Caples Lake storage for use in Drought Stage 2&3 
(this is cheapest water available),  The agreement has no dry year provision in the 
agreement and it is recommended to make dry-year conditions trigger the ability 
of maintaining lower storage levels for additional water supply. 

  
4. Look to expand the uses of non-potable uses as the recycled water treatment 

systems expand (e.g. construction water, dust control).  Currently, the recycled 
water system is maximized and requires make-up water to meet treatment and 
pressure system demands.   

  
5. Need added flexibility to enhance system delivery reliability (e.g. water rights, 

dry year options)  
  

6. Investigate the feasibility of using tunnels and mines to move or store water 
(outline the requirements for emergency transfers, i.e. Hazel Creek Tunnel from 
Project 184 Forebay to Sly Park Reservoir)  

  
7. Incorporate into the Drought Plans for triggers from Governor Emergency 

declaration that would include communications, emergency transfers, 
interconnections, United States Bureau of Reclamation emergency funding (e.g., 
floating pumps to reach Folsom Lake levels for the El Dorado Hills Water 
Treatment Plant intake)  and other response measures as appropriate.   

  
8. Coordinate with Cosumnes American Bear Yuba (CABY) Planning Committee 

discussions to move more water to Folsom Lake (i.e. NID surplus water that 
could offset flow requirements from GDPUD and/or EID into Folsom Lake)  

 
9. Follow-up on research in the CABY study on how to use meadow storage, 

restoration and recharge areas that were identified to investigate feasibility of 
added storage at higher elevations. 

  
9. NEED ADDITIONAL STORAGE (both surface & groundwater) to offset the 

reduced snowpack natural storage that feeds our existing storage.  Given scientists 



currently project that more and more supplies will be from precipitation than 
snowpack and will need to be carried over from year to year, water providers need 
to better equilibrate rainfall and snowpack melt runoff conditions through more 
storage capability.  

  
10. Need enhanced interagency coordination including day to day support now and 

then heightened frequency in dry-years (e.g. new Grizzly Flats reservoir on USFS 
land swap with El Dorado Irrigation District opportunity)  

  
11. Need to promote drought and fire resistant plantings (e.g. immediate in coordinate 

with Fire Safe Council along with the new 100 ft clearance mandate)  
  

12. Need to incorporate more demand for fires flows, and need more recycled water 
seasonal storage (i.e. quarries) and also exchange recycled water to Folsom for 
potable water rights.  

  
13. Need to capitalize on conservation potential with grants funding that leads to 

action, get proposals ready for emergency grant funding. 
  

14. Need fixes for supply infrastructure with County assistance (e.g., facilitation and 
contract negotiations). 

  
15. Coordinate with California Department of Water Resources, who plans to hold 

small system workshops (e.g., support for GFCSD) and investigate funding 
assistance for more water supply reliability. 

  
16. Consider cloud seeding  

  
17. Enhance web sites and other notifications on actual customer water use in real 

time (e.g., self reading for water meters like the Badger remote data loggers that 
go on refrigerators such that customers can have a better self-assessment of their 
usage (AMR components now block ability to self-read meters). 

  
18. Have signage on total monthly (or weekly) water use by neighborhood and remote 

reading to help customers have feedback on how they are doing.  
  

19. Modify water shortage response actions by greatest water savings. Group by 
water use type vs. customer category. 

  
20. Put into place interruptible supply contracts (e.g., parks have reduced rates for 

less reliability)  
  

21. Create a mechanism that allows for higher allocations for those that already 
conserve (e.g., track accounts that have taken a rebate or performed a Water Wise 
House Call) and given them preferred allocations or lesser surcharges so they are 
not penalized for taking early action. 



  
22. RESERVE FUND – establish an adequate funding reserve to sustain district 

operations in times of drought with the options for employing surcharges to 
trigger demand reductions and help with fiscal solvency in times of demand 
curtailment.  

  
23. Estimate hidden costs of the drought like higher cost of services (e.g. water 

quality, energy use, manpower) that occur in times of demand shortfall to ensure 
that financial reserves and surcharge revenues will be adequate to meet needs. 

  



Public Services and Utilities Element El Dorado County General Plan 
 

the highest projected demand associated with the approval, in addition to 
existing and 20-year projected future uses within the area served by the 
water supplier, including but not limited to, fire protection, agricultural, 
and industrial uses, 95% of the time, with cutbacks calculated not to 
exceed 20% in the remaining 5% of the time. 

 
Policy 5.2.1.10 The County shall support water conservation and recycling programs and 

projects that can reduce future water demand consistent with the policies 
of this General Plan.  The County will develop and implement a water use 
efficiency program for existing and new residential, 
commercial/industrial, and agricultural uses.  The County will also work 
with each of the county’s water purveyors to develop a list of the type of 
uses that must utilize reclaimed water if feasible.  The feasibility of using 
reclaimed water will be defined with specific criteria developed with 
public input and with the assistance of the El Dorado Irrigation District 
(EID), and will be coordinated with their ongoing reclaimed water (also 
referred to as recycled water) planning and implementation process.  The 
County shall encourage all water purveyors to implement the water 
conservation-related Best Management Practices already implemented by 
EID and in compliance with the related criteria established by USBR. 

 
Policy 5.2.1.11 The County shall direct new development to areas where public water 

service already exists.  In Community Regions, all new development shall 
connect to a public water system.  In Rural Centers, all new development 
shall connect either to a public water system or to an approved private 
water system. 

 
Policy 5.2.1.12 The County shall work with the El Dorado Irrigation District (EID) to 

support the continued and expanded use of recycled water, including wet-
season use and storage, in new subdivisions served by the Deer Creek and 
El Dorado Hills Wastewater Treatment Plants.  To avoid the construction 
impacts of installing recycled water facilities, the County shall encourage 
the construction of distribution lines at the same time as other utilities are 
installed.  Facilities to consider are recycled water lines for residential 
landscaping, parks, schools, and other irrigation needs, and if feasible, 
wet-irrigation-season storage facilities. 

 
Policy 5.2.1.13 The County shall encourage water purveyors to design water supply and 

infrastructure projects in a manner that avoids or reduces significant 
environmental effects to the maximum extent feasible in light of the water 
supply objectives of a given project.  

 
Policy 5.2.1.14 The County, in cooperation with the Water Agency and water purveyors, 

shall collect and make available information on water supply and demand. 
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1.0 Introduction 
This report has been prepared in compliance with the Urban Water Management Planning Act 
(Act), as amended (California Water Code, Division 6, Part 2.6; §10610, et. seq. established by 
Assembly Bill 797, 1983). All urban water suppliers as defined in Section 10617, either publicly 
or privately owned, providing water for municipal purposes either directly or indirectly to more 
than 3,000 customers or supplying more than 3,000 acre-feet annually are required to prepare 
an Urban Water Management Plan (UWMP).  Urban water suppliers are required to prepare 
and/or update their UWMP and submit a complete plan to Department of Water Resources 
every five years.  In January 2009, the Act was amended by Assembly Bill AB-1420, which 
required the implementation of demand management measures to be eligible for water grants or 
loans. The Act was most recently amended in November 2009 with the adoption of Senate Bill 
SBx7-7. The most significant revision in this amendment is the requirement for establishing per 
capita water use targets for 2015 and 2020.  

This Plan will be presented to the Georgetown Divide Public Utility District’s Board of Directors 
for review and adoption.  It will be filed with the Water Efficiency Office in the Department of 
Water Resources, as required by law, and will be used by the Georgetown Divide Public Utility 
District (District) staff to guide the District’s water conservation efforts through the year 2015.  
As required by §10621 (a) of the Water Code, the District will update the Plan again by 
December 2015.  

*�*� ��+�	 '	,--��.���� �+	
Table 1 presents a list of the abbreviations used in this Urban Water Management Plan. 
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2.0 Plan Preparation 
��*� ������#��/0	�  �1����� �	
The District is a member of EDCWA, the El Dorado County Water Agency.   The EDCWA is 
long-term water planning organization established by the El Dorado County Water Agency Act 
(California Water Code Appendix Section 96-1, et seq.). EDCWA’s Board of Directors is 
composed of representatives from both the El Dorado County Board of Supervisors and public 
water purveyors within the County.  EDCWA has the power to take actions necessary to ensure 
sufficient water may be available for present and future beneficial uses within the agency 
boundaries, including the power to carry on technical and other necessary investigations 
pertaining to water supply, water rights and use of water within the agency. 

All land use planning and development approvals within the District’s boundaries are the 
responsibility of the El Dorado County.  The District’s service area does not include any 
incorporated cities.     

The District issued a 60-day notice to both El Dorado County and the EDCWA stating that the 
District was preparing its 2010 Urban Water Management Plan (UWMP) and intends to present 
its findings at a public hearing in July 2011 for adoption (see Appendix A). The coordination 
with these agencies is summarized in Table 2.  

Table 2 - Agency Coordination 

�  �1������#	,#��/��+	 ��+	����	�	� ��/�	 '	
������� �	� 	,1 2�	

��+	����	�	� 20	 '	�3�	
��'�	
&��	 � 44����1	 �	
��'�	&��	

#���������������� $��� $��� %��
#����������������������

������� $��� $��� $���

 

���� 5-&�/	����/�2��� �	
The Georgetown Divide Public Utility District provided opportunities for community participation 
in its urban water management planning efforts during plan preparation. A Notice of Public 
Hearing was published twice in the Georgetown Gazette and copies of the draft UWMP were 
made available for public inspection at the District’s office and on the District’s website.  A copy 
of the Notice of Public Hearing is provided in Appendix B. 

A public hearing was held on this UWMP by the Board of Directors prior to its adoption on July 
12, 2011. The resolution of the District’s Board of Directors to adopt the UWMP is presented in 
Appendix C. 

��)� &��	�42&�4������ �	6	
�+���-5�� �	
The District will implement this 2010 UWMP to meet the SBx7-7 gallons per capita per day 
(gpcd) targets.  The District will continue implementation of their existing water conservation 
programs. The District implemented their 2005 UWMP in accordance with the requirements 
included in the plan. 
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The District will provide the adopted UWMP to El Dorado County within 60 days of its 
submission to DWR. 

The District will also provide the adopted UWMP to the California State Library within 30 days of 
its adoption. 

The adopted UWMP will be made available for public review within 30 days of its submission to 
DWR on the District’s website. 

���� &��	�3�/7&�+�	
The 2010 UWMP is organized by subject matter per DWR’s Urban Water Management Plan 
checklist (Table I-2). Appendix D presents the completed checklist for the District’s 2010 
UWMP. 
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3.0 System Description 
)�*� 8�+� ��/�&	��/7#� 5�1	
The discovery of gold near the present site of Coloma by James W. Marshall in 1848 resulted in 
an influx of settlers to the Georgetown area.  The general region now occupied by El Dorado 
County rapidly became one of the most populous areas of the State.  The town of Georgetown 
was founded on August 7, 1849 by George Phillips and soon had the nickname “Growlersburg” 
from the large nuggets that “growled” in the miners pans.  Millions of dollars worth of gold were 
taken from the area during the early years of the Gold Rush, and it was during this period that 
the original water system for the Georgetown Divide area was developed. 

The initial diversions and ditches were constructed by three companies beginning in 1852.  One 
of the companies, the Pilot Creek Ditch Company, later absorbed the other two, and expanded 
the system to supply water to nearly the entire area presently supplied by the District.  In 1872, 
a group of San Francisco investors formed the California Water Company and purchased the 
Pilot Creek Ditch Company.  The California Water Company subsequently constructed Loon 
Lake Dam, made considerable improvements to the distribution system, and established the 
first policy for furnishing water for agricultural purposes. 

The name of this company was changed to the Loon Lake Water and Power Company in 1890, 
and shortly thereafter it was purchased by the Truckee General Electric Company.  This 
company, in turn, changes its name to the Sierra Pacific Power Company in 1915.  In 1931, the 
Georgetown Water Company, Ltd., was formed and purchased the water system serving the 
Georgetown area from Sierra Pacific. 

In accordance with Ordinance Number 137 of the El Dorado County Board of Supervisors, 
formation of the Georgetown Divide Public Utility District was submitted to and approved by the 
electorate of the proposed District on June 4, 1946.  The statutory authority enabling the District 
to construct, finance, maintain, and operate a water system is found in Section 16461 of the 
Public Utilities Code of California.  By 1952, the District had purchased all of the facilities of the 
Georgetown Water Company.  In 1961, these facilities were officially conveyed by deed to the 
District.  The District sold all of its facilities and water rights in the Upper Rubicon Basin to the 
Sacramento Municipal Utility District (SMUD) in 1957.  The proceeds of the sale were to be 
used by the GDPUD to develop an improved and enlarged source of supply on Pilot Creek.  
This development became known as the Stumpy Meadows Project and was financed by a loan 
under Public Law 984, with most of the loan to be repaid using the SMUD payments.   

The Georgetown Water Company (Company), the immediate predecessor to the District, as well 
as its antecedents, held certain rights to the South Fork Rubicon River and Pilot Creek.  Pilot 
Creek is a tributary of the Rubicon River which is in turn a tributary to the Middle Fork American 
River.  Water use from these sources had been established as early as 1852, and the owners of 
the Georgetown Water Company claimed pre-1914 rights by acquisition and use to waters of 
those streams and several other minor watersheds.  In addition, the Company claimed and held 
title to facilities and properties related to providing water to the Georgetown Divide, including a 
storage reservoir at Loon Lake (completed about 1883), and a conveyance system to bring 
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water from Loon Lake, re-diverting it from the South Fork Rubicon River into the Pilot Creek 
drainage, and re-diverting it at Stumpy Meadows (a meadow at that time, not a reservoir) to the 
Georgetown Divide Ditch.  The water was primarily used for mining and agriculture along the 
Georgetown Divide although some was also used for domestic purposes. 

After formation of the District in 1946, Application 12421 was filed in 1948.  The District 
requested diversion and storage rights pertinent to the Loon Lake project, which was originally 
the Company's and then the District's major source of water.  In addition, a diversion right of 50 
cubic feet per second (CFS) and storage rights for 20,000 acre-feet per year were requested in 
the Pilot Creek watershed, as well as a number of storage sites in the service area.  The District 
was then in the process of acquiring the Georgetown Water Company rights, facilities, and 
properties including Loon Lake Reservoir and ditches, to supply the Georgetown Divide service 
area.  The facilities were finally acquired by the District in 1959.  Application 12421 had been 
filed to formalize the rights that the District would eventually acquire from the Georgetown Water 
Company, and to provide for and protect a future potential water supply for the Georgetown 
Divide. 

In the early 1950's, Sacramento Municipal Utility District (SMUD) expressed a desire to acquire 
rights and facilities of the District in the Upper Rubicon Basin, including Loon Lake and the 
potential future water supply from the Rubicon River, for construction of the Upper American 
River Hydroelectric Project.  In turn, SMUD offered to provide financial assistance for planning 
and construction and to assist in acquiring the necessary water rights for an alternate District 
water supply in the Pilot Creek Basin, including the 20,000 acre-foot reservoir proposed by the 
District, as well as a diversion of 50 CFS from Pilot Creek.  In return, the District was to 
withdraw its applications for rights in the Upper Rubicon watersheds under A12421 in favor of 
SMUD, but the District was to keep that portion of the application related to the reservoir and 
diversions on Pilot Creek. 

During the period of negotiation, the District filed Application 16212 (1955, 1956) requesting 
additional necessary diversion rights for the alternative replacement water supply.  The 
concepts regarding the various features of the replacement water supply had already been 
established, but only preliminary design studies and plans had been completed at that time.  
The project as originally proposed, envisioned the storage reservoir at Stumpy Meadows and 
direct diversion from Pilot Creek at the dam as described in A12421.  In a later project revision, 
water was to be released from Stumpy Meadows Reservoir for re-diversion from Pilot Creek.  
The old Georgetown Divide ditch between Stumpy Meadows and Tunnel Hill was to be 
abandoned, and a new conveyance system, the El Dorado Conduit, constructed. 

Application 16212 requested an additional 50 CFS diversion from Pilot Creek and diversion 
rights totaling 25 CFS from the tributaries to Pilot Creek and Otter Creek that would be 
intercepted by the proposed conveyance system.  The application also requested 3,000 acre-
feet of storage at Mutton Canyon and 4,000 acre-feet of storage on an unnamed canyon along 
the conduit route, but these storage amounts were eventually denied.  The District also filed 
A16688 to divert water from Onion Creek in a similar fashion to that being used by 
predecessors.  However, Onion Creek water would be diverted into Pilot Creek for off-stream 
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storage at Stumpy Meadows Reservoir and re-diverted from Pilot Creek into the El Dorado 
Conduit at a point near Mutton Canyon. 

Decision 893 (3/18/58) allocated the various waters of the American River watershed including 
the waters of interest to the District and to SMUD.  The District and SMUD had apparently 
reached agreement at this time as to the exchange of water facilities in the Rubicon River and 
Pilot Creek. Decision 893 resulted in permits 11304, 11305, and 11306 which approved the 
District's diversion and storage rights. 

On June 25, 1958, the District filed for partial assignment of State Filing A5644, specifically to 
obtain an earlier filing date for at least certain portions of the Stumpy Meadows Project.  The 
application requested: 

1) 100 CFS direct diversion from Pilot Creek 

2) 20,000 acre-feet storage on Pilot Creek as had been described in the Stumpy Meadows 
Project Feasibility Report prepared by consultant Clair A. Hill.   

Permit No. 12827 (6/30/61) approved the 100 CFS diversion and 20,000 acre-feet storage.  This 
permit was issued in compliance with the terms of Decision 1013. 

)��� ���.�/�	,���	
The Georgetown Divide is situated on the west slope of the Sierra Nevada foothills, 
approximately 45 miles northeast of Sacramento, California.  It straddles a ridge which 
separates the drainage basin of the Middle Fork American River and the Rubicon River on the 
north from that of the South Fork American River on the south.  The District’s sphere of 
influence is bounded on the north, south, and west by these rivers (see Figure 1).  The sphere 
of influence covers about 173,000 acres (270 square miles).  The existing service area 
encompasses approximately 75,000 acres (112 square miles) with approximately 30,000 acres 
currently having some form of water service available.   

GDPUD presently provides domestic water service to the communities of Georgetown, 
Buckeye, Garden Valley, Kelsey, Spanish Dry Diggins, Greenwood, Cool, and Pilot Hill.  The 
entire service area is located in the unincorporated area of El Dorado County (see Figure 2).  
Through separate facilities, portions of these same communities also receive untreated water 
for irrigation purposes 

Elevations in the District’s service area vary from 500 feet at the southwestern boundary to 6100 
feet at Silver Hill on the eastern boundary.  The relief varies from rolling foothills in the west to 
steep slopes and deep canyons in the upper elevations.  The community of Georgetown is 
located at the top of the Divide at an elevation of 2,650 feet. 

Krystle
Highlight

Krystle
Highlight
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Figure 1 - District Location within El Dorado County 
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Figure 2 - District Service Area 
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)�)� �&�4���	
The lower elevations have hot, dry summers and mild winters, whereas the mountainous 
regions toward the east experience cool summers and fairly severe winters.  Near the western 
portion of the Divide, at Folsom Lake, the mean annual precipitation is 25 inches with a trace of 
snowfall during the winter. Precipitation increases with elevation, with 40 inches occurring at 
Garden Valley, 50 inches at Georgetown, and 56 inches at the Silver Hill Ridge.  Average 
annual snowfall in the eastern portion is approximately 16.6 inches.  Most of the precipitation 
falls between late October and mid-April.   

The lower foothills have shallow, rocky soils underlain by metamorphic rock.  Soil depth is 
generally less than three feet and, as a result, these lands have very limited agricultural 
potential.  The soils in the higher elevations are weathered to a greater depth and are more 
suitable for agricultural use, depending upon slope, elevation, and other considerations.  The 
soils in the eastern portion of the District are highly suited for mixed conifer timber stands, and 
the entire area is heavily forested.  

)�)�*� 8�+� ��/�&	��/�2����� �	
���	
The District maintains records of reservoir inflow, storage, and use from which data on the 
hydrologic regime of Pilot Creek Watershed, including en-route diversions, are developed on a 
continuing basis.  The District continuously updates studies regarding strategies for reservoir 
operation as demands on the system vary, including deficiency requirements in critically dry 
years.  The District is well aware of the capabilities of the source, and how to handle operating 
contingencies in a situation such as what was experienced state-wide in the 1991 water year.  
Additionally, The District is evaluating alternative water supply projects to supplement the 
Stumpy Meadows Project. 

Precipitation in the Pilot Creek drainage tributary to Stumpy Meadows Reservoir averages about 
56 inches per year.  Although much of the precipitation occurs as rain, particularly in the lower 
elevation, western portion of the watershed, there is snow pack accumulation, and often the 
time-distribution of the runoff hydrograph is controlled by snow accumulation and snow melt.  
Table 3 presents a summary of the climate information for the District’s service area. 
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Table 3 - Monthly Climate Summary�
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������(20--.0)7���������
�"�����6�**8*8*30/����*,8-*8,2*2�
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)�)��� �5� ''	�3���/����+��/+	
There is no set of observed data that will permit direct calculation of the actual inflow to Stumpy 
Meadows Reservoir.  However, there is a USGS stream gaging station (No. 11431800) on Pilot 
Creek above Stumpy Meadows, which, with a drainage area of 11.7 square miles, represents 
approximately 77 percent of the watershed tributary to the Reservoir. 

Although considered a relatively low elevation watershed at this latitude in the Sierra, snow 
accumulation and melt still play an important role in the time-distribution of runoff.  On the 
average, approximately 46 percent of the annual runoff occurs during the April-July snowmelt 
period.  Average annual runoff of Pilot Creek above the dam site for the 50 year period 1931-
1980 is estimated at 22,370 acre-feet.  Flows of record range from a low of 2700 acre-feet 
during the 1976-77 water year to a high of 59,100 acre-feet during the 1982-83 water year.  A 
review of the variability in both seasonal and water year runoff amounts emphasizes the 
necessity for substantial storage for regulation of Pilot Creek flows on a multi-year basis in order 
to assure an adequate water supply to the GDPUD service area. 

)��� 
�4 #��230	
The District provides both untreated and treated water to nearly 4,000 customers. The District’s 
billing software only has three water use categories: residential and commercial service for 
treated water and agricultural service for untreated water. The District modified their billing 
software in 2011 to include residential (both single and multi-family), commercial, large 
landscape, and governmental/institutional. 

Treated water customers are primarily residential, with 96% of the accounts serving single 
family homes (3,411 accounts) and a few multi-family units (12 accounts, 94 households) in 
2010. The District currently has 15 un-metered connections.  The District had only 141 
commercial accounts in 2010, which represent only 4% of the total treated water accounts in the 
District.  The commercial category includes all business accounts, governmental offices, 
schools, and a golf course owned by the Auburn Lake Trails Property Owner’s Association.  
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Untreated water for agricultural usage represents 72% of water sales in the District.  In 2010, 
there were 393 agricultural accounts.  Agricultural water is used in a variety of ways on the 
Divide.  Christmas tree farms, vineyards, pasture, orchards and hay production are common 
uses of agricultural water.  This untreated water usage is not included in the analysis of the 
potable water system demands. 

)���  25&��� �	
The 2000 U.S. Census Data was used to estimate the current population in the District’s service 
area.  The service area includes portions of three census tracts. The District’s residential 
account locations were manually assigned to three census tracts that cover the District’s entire 
service area. Table 4 presents the U.S Census and District customer data used to determine 
the average number of people per household for the District’s service area.  Based on the 
information presented in Table 4, the average number of people per household in the District’s 
service area is 2.71.  Therefore, the District’s service area population in 2010, based on 3,505 
residential households, was 9,499.  

Table 4 - District’s Number of People per Household	

���+5+	���/�	
�"""	���+5+	���/�	
���	 
�+���/�	��' �4��� �	

 25&��� �	 �54-��	 '	
8 5+�3 &1+	

,.���#�	
8 5+�3 &1	��;�	

�54-��	 '	
8 5+�3 &1+	

�+��4���1	
 25&��� �	

-2/52*� 07/21� *7/10� ,51+� *7+*,� 07*/*�
-2/52,� +71./� ,7*03� ,5/3� *7.23� 07.1*�
-2/52-� ,711/� *7*2.� ,5+*� ���*/-� ���02.�


�+���/�<+	���#3��1	,.���#�	�54-��	 '	� 2&�	2��	8 5+�3 &1	 ��=*	

)���*�  25&��� �	� >�/�� �+	
Residential and non-residential (employment) land forecasts for the Western Slope area of El 
Dorado County were developed by Economic & Planning Systems (EPS) as part of the 2004 
County General Plan/EIR process.  Due to topography, zoning, water supply, and sewage 
disposal constraints, the District’s growth rate is not expected to significantly increase in the 
coming years.  The Housing Element of the El Dorado County General Plan was updated in 
2008 to revise the average annual population growth rate to 1.9% per year between 2010 and 
2020 and 1.6% between 2020 and 2030. For comparison, the growth rate in the District’s 
residential accounts between 1990 and 2000 was 3.1% and between 2000 and 2010 was 1.8%. 
Table 5 presents the estimated population growth between 2010 and 2030 based on an 
occupancy rate of 2.71 persons per household.  

��-&�	�	?	 25&��� �%	�5�����	��1	� >�/��1	�3� 5#3	�")"	

���������������������
�����������

,2*2� ,2*+� ,2,2� ,2,+� ,2-2�

37033� *270-/� **70//� *,70*-� *-70-.�

	
)��� ��3��	
�4 #��23�/	:�/� �+	
There are no other demographic factors affecting the District’s water management planning. 

Krystle
Highlight
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4.0 System Demands 
��*� ��+�	�����	� 15/�� �	
Per DWR’s UWMP Guidance Manual, gross water use is defined as the total volume of water, 
whether treated or untreated, entering the distribution system of an urban retail water supplier 
excluding the following: 

1. Recycled water that is delivered within the service area of an urban retail water supplier 
or its urban wholesale water supplier. 

2. The net volume of water that the urban retail water supplier places into long-term 
storage. 

3. The volume of water the urban retail water supplier conveys for use by another urban 
water supplier. 

4. The volume of water delivered for agricultural use, except as otherwise provided in 
subdivision (f) of Section 10608.24 of the Act. 

Water production is the volume of treated water, measured at the outlet of each WTP, that is 
metered to residential and commercial customers. Total water production also includes water 
that was produced, but not accounted for in the District’s water meter system.  This 
“unaccounted-for” water includes non-revenue water (fire hydrant flushing, fire-fighting, etc.), un-
metered connections, and water losses.  Water production does not include the untreated 
irrigation water distributed by the District through its canal system. 

The Act requires evaluation of the District’s water production over both a continuous 10-year 
and 5-year period. The 10-year period is required to end between 2004 and 2010. The 5-year 
period is required to end between 2007 and 2010. Table 6 and Table 7 present the District’s five 
and ten year base daily per capita water use.  Table 8 presents the basis for selection of the 
base period ranges.   

	��-&�	�	?	��+�	
��&0	2��	��2���	�����	�+�%	�	����	���#�	

��+�	2��� 1	0���	 
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�
���� ��
	���#��+	
Per the law as adopted in SBx7-7, the District must establish per capita water use targets using 
one of four methods: 

1. Method 1 - Eighty percent of the urban retail supplier’s baseline per capita daily 
water use. 

2. Method 2 - The per capita daily water use that is estimated using the sum of 
several defined performance standards. 



14 

3. Method 3 - Ninety-five percent of the Sacramento hydrologic region target of 176 
gpcd.  

4. Method 4 - Calculated water savings based on indoor residential water savings, 
metering savings, commercial/industrial/institutional savings, and landscape and 
water loss savings. 

Based on Method 3, the District selects the urban water use target of 167 gpcd for 2020 and an 
interim target of 182 gpcd for 2015. The interim 2015 target is calculated as the average 
between the District’s base usage of 197 gpcd and the 2020 target of 167 gpcd.  

��)� �����	�+�	��15/�� �	&��	
On May 10, 2011, the District conducted a public hearing at its regular board meeting to discuss 
the District’s implementation plan for complying with the AB 1420, the Water Conservation Bill of 
2009.  Since 2005, the District has implemented all applicable Demand Management Measures.  
No additional economic impacts are anticipated from the adoption of the 2010 UWMP.  

���� 8�+� ��/�&	��1	� >�/��1	�����	�+�	-0	�5+� 4��	�02�	
The District's annual treated water demand represents water sales to residential and 
commercial customers.  Commercial customers include commercial, industrial, and institutional 
water users.  Between 1999 and 2008, the distribution of water use by customer type was as 
follows: 

• 79% single family residential 

• 1% multi-family residential 

• 14% commercial 

• 6% other 

Other water use is the difference between total water sales and total water production or about 
40 acre-feet per year on average between 1999 and 2008.  This represents approximately 6% 
of the total water sales and includes a number of uses.  Authorized uses include water for 15 
un-metered water connections, fire-fighting and training, hydrant flushing, backwash water, 
construction water and other miscellaneous uses.  Un-authorized uses include pipeline leaks, 
water meter inaccuracy, tank overflows, and possible stolen water. This component is also 
known as unaccounted-for water.  It is estimated that about 25 AF of the un-metered water goes 
to authorized uses and the remaining 15 AF is unaccounted-for water.  The District’s 
unaccounted-for water volumes were about 2% between 1999 and 2008.  The unaccounted-for 
water volumes have not been higher than 3% in any recent year, and the District will continue its 
vigilance in reducing water losses with on-going programs to repair pipeline leaks as soon as 
they are discovered, replace old, less reliable pipelines, and upgrade older, potentially 
inaccurate, water meters.  
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����*� �+�	�����	�+�	
Table 9 presents the past water use by customer categories for 2005.  Note that the District’s 
existing billing software provides information for residential, commercial and raw water 
agricultural users only. 
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Table 10 presents the current water use by customer categories for 2010.  
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����)� � >�/��1	�����	�+�	
Table 11 and Table 12 present the projected water use by customer categories for both metered 
and not metered use for 2015 and 2020, respectively.  

Table 13 presents the projected metered water use by customer categories for both 2025 and 
2030.  The projected water demands are based upon the following parameters: 

• Population Projections from Table 5 

• 2015 Interim Target and 2020 Targets for gallons per capita per day 

• Distribution of water use by category presented in Section 4.4 

• Raw water agricultural usage based on the El Dorado County Water Agency Water 
Resource and Development Management Plan, December 2007 (Note that this does not 
reflect the District’s 2005 Irrigation Ordinance, which limits agricultural usage to the 2003 
demand) 
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���� �3 &�+�&��	�����	
�4��1	� >�/�� �+	
The District is a retail water provider that does not rely on a wholesale agency for any sources 
of water.  The District does not serve as a wholesale water provider to any other agency.  
Therefore, the District is not required to share its water demand projections with any other 
agency.  

The District does not supply any water for saline water intrusion barriers, groundwater recharge, 
or conjunctive use.  

���� � $	��/ 4�	8 5+��#	
�4��1		
The 2008 Housing Element Update of the El Dorado County General Plan states that 139 low or 
very low income housing is planned for the communities of Cool and Pilot Hill. The 2008 
Housing Element Update does not distinguish between single and multi-family residences.  
Projections of low income housing water demand are based on 2.71 persons per household and 
2010 UWMP water use targets of 182 gpcd in 2015 and 167 gpcd in 2020 and beyond.  

Table 14 - Projected Low Income Housing  Water Demand 
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5.0 System Supplies 
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The primary source of water to GDPUD is the Stumpy Meadows Project, which includes storage 
facilities, diversion structures, and a conveyance system to the service area.  The project was 
completed in 1962 using funds from a Public Law 984 Loan administered by the Mid-Pacific 
Region of the U.S. Bureau of Reclamation 
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Stumpy Meadows Reservoir is formed by a 162 foot-high rock and earth fill dam (Mark Edson 
Dam) on Pilot Creek. The normal operating level is at the spillway crest at elevation 4,262', with 
storage of 20,000 acre-feet and a surface area of 330 acres. The minimum pool elevation is 
4,170' with a dead storage of 1,200 acre-feet, and a usable storage of about 18,800 acre-feet. 

The outlet structure is a screened, 5' x 5' precast reinforced concrete intake tower with a sill 
elevation of 4132' (130' below the crest of the spillway).  Water released from the reservoir is 
funneled through a 30" welded steel pipeline which discharges to atmosphere.  Flows are 
controlled by a Howell-Bunger valve at the discharge end of that line, with the water being 
redirected into Pilot Creek.  The catchment area of the watershed supplying the Stumpy 
Meadows project is approximately 15.1 square miles, ranging in elevation from 4,170 feet to 
6,190 feet. 

The spillway is an un-gated over pour section constructed in a horseshoe configuration.  It 
discharges into a concrete chute which rejoins Pilot Creek approximately 500 feet below the toe 
of the dam. 

Water is released into Pilot Creek and is re-diverted into the District’s water supply system by 
Pilot Creek Diversion Dam, two miles downstream of Edson Dam, near the mouth of Mutton 
Canyon Creek.  The Pilot Creek Diversion Dam is a 110' x 20' reinforced concrete structure 
which diverts water into the El Dorado Conduit.  A 36" sluice gate controls the flow into an open 
concrete channel that provides the inlet to a 48" RCP conduit.  The inlet structure is screened by 
a trash rack constructed of No. 8 rebar on 9" centers.  The diversion is made into the El Dorado 
Conduit.  The portion of the watershed above the diversion structure which is not included in the 
Stumpy Meadows Reservoir watershed is about 4.1 square miles. 

Diversion structures along the conveyance system, the El Dorado Conduit, divert water from 
cross drainages between Mutton Canyon and Tunnel Hill.  Some of the en-route drainage is 
also intercepted by the conveyance ditch.  These en-route cross diversions provide minimal 
supplementary supply to the District’s system, and drain, in total, approximately three square 
miles above Tunnel Hill. 

The small watersheds tapped by the Stumpy Meadows Project below the reservoir are in a 
lower elevation region where snow accumulation and melt have a lesser impact on time-
distribution of runoff, rendering the available water supply from these diversions less 
dependable and entirely secondary to the primary supply of the reservoir. 
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In order to determine the adequacy of the Georgetown water supply system, yield analyses 
were prepared.  Sierra Hydrotech analyzed yield of the water supply system, in a report 
"Stumpy Meadows Project Safe Yield Analysis", June 1985, Revised 1986.  This report 
described project yield delivered to the service area with deficiencies taken in a critically dry 
year.  Analysis was by a computer model using a monthly reservoir operation simulation, 
including diversion and losses in the conveyance system.  The State Department of Water 
Resources (DWR) re-analyzed project yield data with virtually the same results.  Reference to 
project yield in this report refers to the results of the DWR re-analysis. 

Definition of Yield 
When used in conjunction with water supply projects, the term "yield" generally refers to an 
annual quantity of water that can be made available to the potential project service area on a 
specified delivery schedule.  Since this is only a general definition, more specific descriptions 
are required to distinguish the different types of yield.  In this report, two types of yield will be 
discussed. 

• Safe Yield is defined as "the maximum quantity of water that can be made available 
without deficiency each and every year without any adverse effects and under 
hydrologic conditions similar to those in the historic record.” 

• Firm Yield is defined as "the maximum annual quantity of water that can normally be 
made available each year under historic hydrologic conditions.  Exceptions are            
allowed in critical and some dry years when a deficiency may be imposed." 

Based on available hydrologic data and operation studies performed by Sierra Hydrotech and 
DWR, 1975 through 1978 was determined to be the most critical hydrologic period for the 
Stumpy Meadows Project as configured, and has been used as the critical period for 
determining the firm yield of the source.  

Stumpy Meadows Project Firm Yield 
The objective of the firm yield analysis was to operate the Stumpy Meadows system for the 
period 1927 through 1983 for various levels of deficiencies in treated and untreated deliveries.  
The system was operated similarly to the safe yield analysis with the exception that during dry 
periods such as 1976 and 1977, deficiencies were applied to the water requirements. 

"Firm yield" with projected water requirements used in this report represents a deficiency of 10 
percent for treated water and 50 percent for untreated water in critically dry years.  Firm yield 
values reflect the operational losses and water requirements. The firm yield of the 20,000 acre-
foot Stumpy Meadows Reservoir is 12,200 acre-feet, which allows for critical dry year 
deficiencies in raw water and treated water deliveries. The firm yield meets both the treated 
water and untreated water demands through 2030 (total demand = 11,638 acre-feet). 
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Raw water from Stumpy Meadows Reservoir is released down Pilot Creek, where it is diverted 
and conveyed through approximately 70 miles of supply ditch/conduits to Walton Lake, a raw 
water surface impoundment. Walton Lake supplies raw water to the Walton Lake Water 
Treatment Plant. The plant is located four miles east of Georgetown and has a production 
capacity of 3.0 million gallons per day. After treatment, water is pumped into the distribution 
system that serves Georgetown, portions of Greenwood, Kelsey and Garden Valley.   

A system of pipes and open ditches conveys water to another 10 acre-foot surface water 
impoundment that serves the Auburn Lake Trails Water Treatment Plant and the western 
portion of the service area including Cool, Pilot Hill and portions of Greenwood.  The plant is 
located in the Auburn Lake Trails subdivision and has a production capacity of 3.0 million 
gallons per day. 

The District’s treated water distribution system consists of eight generalized pressure zones, 11 
treated water storage tanks, 200 miles of distribution mains and six water pumping stations.  

The GDPUD water system is linear in nature, relying on Stumpy Meadows Reservoir to the east 
and the system of pipes and ditches to convey water down slope to the west to various places 
of use. The District operates several small regulating reservoirs; however, with a break or 
outage in the primary transmission system, the potential exists for water supply disruptions if the 
outage lasts for several days. Future water supply options should consider the ability to improve 
redundancy and the level of water service reliability, in addition to meeting projected water 
demands. 
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The Stumpy Meadows Reservoir is the only existing and planned water source for the District.  
Table 15 presents the capacity of the District’s water supply sources from 2010 through 2030.  

Table 15 - Current and Projected Sources of Water 
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The District has no plans to use groundwater as a source of water to supplement the surface 
water source.  For the following reasons, local ground water resources are not of adequate 
quality or quantity to be a viable augmenting resource.  

On the western slope of El Dorado County, groundwater occurs primarily in hard rock. In the 
county as in other parts of the Sierra Nevada foothills, alluvium consisting of unconsolidated 
deposits of clay, silt, sand, and gravel laid down by flowing water occurs only in small areas too 
thin to provide a significant amount of storage. Thus the amount of usable groundwater is 
limited. A cooperative study entitled Georgetown Divide Water Management Study prepared by 
the Department of Water Resources describes water supply alternatives available to the 
Georgetown Divide area and includes a discussion of the groundwater situation on the western 
slope. The following is an example from that study: 

Many wells are drilled in hard crystalline rock that lies at or near the ground surface or 
under the thin layers of alluvium. In rock formations water moves through, and is stored 
in, fractures in the rock mass.  The width of each fracture usually decreases with depth, 
causing diminished water flow and storage capacity. The amount of water that can be 
stored and transmitted in such fractures is generally small compared to the amount that 
can be held and conveyed in a porous alluvial aquifer.  The survey showed that while 
many residential wells produced 4 to 10 gallons per minute (gpm), many had flow rates 
less than 1 gpm and some had gone dry. Other reports substantiate the limitation of 
groundwater as a dependable source of water for supplementing public water supply or 
augmenting surface water storage during droughts. In fact, the contrary may be true 
where users of groundwater may look to the Districts for service when their wells go dry 
during droughts. Surveys also indicate that groundwater quality, though satisfactory in 
most areas of the western slope, is often marginal. As future development occurs in 
areas beyond pipeline service, both quantity and quality of groundwater sources could 
be threatened. 
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The District is geographically separated from its neighboring water purveyors by the three forks 
of the American River. Also, the District has no existing intertie facilities with neighboring water 
agencies to either exchange raw water or transfer treated water to supplement the District’s 
existing water source.  Consequently, there is no immediate mechanism for the transfer of water 
into or out of the District through a mutual aid agreement should the need arise.  Furthermore, 
due to the isolated nature of the District’s service area, it is not practical to construct any 
exchange or transfer facilities. 

����)� 
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The District does not have any opportunities to develop desalinated water due to its remote 
location from any ocean water, brackish water, or high salinity groundwater. 
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There is currently no recycled water being used in the District’s service area and there are very 
limited opportunities in the area to use recycled water as there are no sewer systems on the 
Divide.  However, the District is the managing entity for the on-site wastewater disposal systems 
in the Auburn Lake Trails Subdivision.  Treatment from these systems is limited to septic tank 
treatment and disposal is mainly via leach fields.  Development of a recycled water supply from 
the Auburn Lake Trails Subdivision disposal system is not practical. 

Auburn Lake Trails Wastewater Disposal Systems 
In 1984, as part of class action legal settlement, the District became the regulatory agency 
responsible for wastewater disposal within the 1,100 lot Auburn Lake Trails Subdivision in Cool, 
and the owner of the Community Disposal System (CDS) serving 139 smaller lots in the 
subdivision. The Auburn Lake Trails On-Site Wastewater Disposal Zone (OSWDZ or Zone) was 
formed on March 19, 1985.  The purpose of the Zone is to preserve and protect the environment 
and public health through an approved management program for individual and small 
community waste disposal systems in lieu of an area-wide sewage collection, treatment, and 
disposal system.  As set forth in the Resolution 84-6 the District “shall investigate, test, design, 
operate, monitor, inspect and if necessary, maintain and repair the On-Site Wastewater 
Disposal Systems within the Zone at the individual homeowner’s expense” The Auburn Lake 
Trails Zone was one of the first of its type in the State and served as a model for other OSWDZ 
in the State and in the nation. 

There are currently 997 developed lots within the Subdivision.  The type of individual on-site 
wastewater disposal system utilized on a particular lot is dependent on site-specific soil 
conditions. Disposal systems currently utilized in the Subdivision are the conventional leach 
field, mound, pressure dosed, intermittent sand filter, and other alternative wastewater disposal 
systems.  

The Community Disposal System (CDS) was used for the remaining 139 lots that could not 
support any of the previously mentioned systems.  The CDS collects only septic tank effluent 
from each residential unit’s septic tank. This partially treated wastewater flows by gravity or is 
pumped up to the effluent lift station.  From the lift station, the effluent is pumped to a large tank 
for distribution to the leach fields.  The wastewater effluent is not chemically treated prior to 
disposal.  There are a total of 38 manholes, 13,360 feet of collection line, a lift station and wet 
well, and approximately 1,800 feet of force main all connected to the community leach fields.  
The lift station is equipped with an emergency generator and a failsafe electrical backup system.  
The community leach fields consist of approximately 11,600 lineal feet of leach line.  

Presently, there are 134 homes connected to the CDS.  An ultrasonic flow meter continuously 
monitors the wastewater flow to the CDS fields.  Average dry weather wastewater flows from 
this CDS system have been about 22,000 gallons/day for the past five years.  At build-out, it is 
anticipated that the wastewater flows will be approximately 32,000 gallons/day. This wastewater 
is not disinfected and is classified as primary wastewater.  
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Recycled Water Evaluation 
In 2005, the Auburn Lake Trails property Owner’s Association and the District evaluated the 
potential for utilizing recycled water from the CDS system to irrigate the POA golf course. The 
existing nine hole golf course presently uses treated District water for irrigation purposes and 
the average daily demand during the summer months is 100,000 gallons per day.  It was 
determined that it was cost prohibitive at this time for the following reasons:   

• The wastewater system did not produce sufficient water during the summer months to 
meet the water demands of the golf course.  

• A small ultra-filtration/disinfection plant would need to be installed to meet the State’s 
recycled water standards. 

The District has continued to explore funding mechanisms to recycle this wastewater for 
beneficial uses.   

��)� :5�5��	�����	� >�/�+	
At some point in the future, if the District continues to grow and the demand for domestic treated 
water and agricultural raw water increases, a supplemental water supply to the Stumpy 
Meadows Project will be necessary to meet District-wide demands.  A supplemental water 
supply would also reduce the magnitude and the frequency of projected water supply 
deficiencies during a critical drought period. 

��)�*�  ������&	�����	�522&0	� >�/�+	
Over the years, the District has investigated numerous water supply alternatives. The 1992 
Department of Water Resources (DWR) report, “Georgetown Divide Water Management Study” 
evaluated a number of storage reservoir projects, pumping from the American River and 
diversion from the Rubicon River Project. More recent evaluations conducted by the District 
refined the various project configurations and cost estimates. The most recent study was 
performed in 2009 – “Options To Increase Water Supply.” Table 16 presents a summary of the 
options considered to increase the District’s water supply. Figure 3 presents a schematic of the 
District’s existing water supply system along with several of the most viable water supply 
options for the future. Most of these future water supply projects are in the investigative stage at 
this time with no immediate plans for implementation. There are however, two County water 
supply initiatives, as described in the “2009 – Options to Increase Water Supply” study, in 
various stages of development that may provide water supply to the District via the North Fork 
American River Pumping Plant. 
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Figure 3 - Water Supply Options 
 

 

Table 16 - Summary of Options to Increase Water Supply 
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6.0 Water Shortage Reliability 
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The District has taken steps to improve water service reliability.  The District has an ongoing 
capital improvement program to address system reliability that maximizes the available water 
supply in the future.   

In addition to forecasting domestic water demands for the next 20 years, Table 11 through 
Table 13 also project an increase in raw water agricultural demand during that same time 
period.  In an effort to plan for future domestic demands, the District has taken steps to control 
the rate of increase of agricultural water service.  The District adopted Ordinance 2005-01 in 
2005 which allows District staff to respond to reliability issues predicted by the General Plan 
estimations of growth in agricultural water service.  New requests for agricultural service are 
evaluated each year based on available supply and will not be permitted unless there is 
sufficient capacity to meet the service requested.  The irrigation season is generally from May 1 
to October 1 of each year. A copy of the Ordinance is included in Appendix E.   

The District’s ongoing management practices and conservation programs to reduce losses in 
the water conveyance system by lining ditches with gunite, replacing ditches with pipelines, and 
improving operations that affect losses, will have a value in increasing the life of the present 
water supply. The District estimates that operational losses in the ditch conveyance system 
account for up to 3,000 acre-feet of water per year. Improved water supply efficiency will 
decrease the amount of water required from any of the water supply projects under 
consideration. However, conservation alone will not be sufficient to meet the long-term projected 
demands within the District’s service area, and eventually, implementation of an additional water 
supply supplemental to the Stumpy Meadows Project will be necessary.  

���� �����	�522&0	��&��-�&��0	
This section describes the reliability of the District’s water supply and its vulnerability to 
seasonal or climatic shortages.   

The District’s only supply of water is surface water from the Stumpy Meadows Reservoir.  
Because this is a surface water supply, it is subject to significant reductions during dry years.  
However, there are no other legal, environmental or water quality limits on this source of supply. 
Options for additional water supply are presented in Table 16, but there are no current plans to 
implement any of these options. 

The District’s water supply is the Pilot Creek watershed which culminates in the Stumpy 
Meadows Reservoir. The average annual runoff is 22,370 acre-feet (AF).  Reservoir capacity is 
20,000 AF.  The District monitors its supply by measuring the reservoir level on the second 
Tuesday in April each year.  During a normal year the reservoir would be full at this time. The 
lowest reservoir level seen at this time was during 1977 when the reservoir’s volume was only 
11,060 AF. The District has elected to use the worst case single year condition from 1977 as the 
three-year condition to be conservative. Table 17 presents an estimate of the minimum water 
supply available during the next three years based on the driest three-year condition. 
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Table 18 through Table 20 present a comparison of the District’s water demands and water 
supply for normal year, single dry year, and multiple dry years, respectively.  Note that even 
though the total demand exceeds the supply during the worst case dry years by 5%, only 28% 
of the demand is for domestic water.  The remaining 72% of the water demand is agricultural 
water. If these conditions were to occur, the District Board would address the situation by 
restricting the agricultural water use to the amount of water available. 

Table 18 - Water Supply and Demand Comparison, Normal Year 
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Table 19 - Water Supply and Demand Comparison, Single Dry Year 
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Table 20 - Water Supply and Demand Comparison, Multiple Dry Years 
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The District maximizes their supply resource by planning their water deliveries based on the 
availability of water from the Stumpy Meadows reservoir each year.  Priority is given to the 
domestic water customers and deliveries of raw agricultural water are evaluated each spring 
(mid-April) prior to the irrigation season (approximately from May 1 to October 1).  Agricultural 
irrigation water is provided based on the water available that year. 
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The District has two water shortage contingency plans.  The first plan provides emergency 
response to sudden water shortages or water quality emergencies. The second plan describes 
the District’s staged response to address potential long-term water shortage conditions due to 
drought.  
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The District's emergency response plan was prepared to respond to a sudden water shortage or 
water quality emergency such as might occur in the event of significant system damage from a 
major earthquake, or during a prolonged power outage, or in the event of a water quality 
emergency from bacteriological or chemical contamination of the water supply. Key provisions 
of the plan are summarized below: 

Readiness 
The District’s primary emergency operations center would be created at the District office, at 
6425 Main St. Georgetown CA. The District office is equipped with radios, telephones, telemetry 
equipment, emergency equipment, and supplementary documents and supplies. The 
emergency operations center would be the central point of coordination for government 
services, communications, and emergency public information. 

Communication protocols have been established and damage evaluation procedures have been 
defined.  In the immediate period following a major disaster, such as a fire, the District’s initial 
task would be to evaluate the water supply system and to isolate breaks in order to minimize 
storage losses as quickly as possible. 

The emergency operating center staffing would include the General Manager or his/her 
designee plus additional staff to help coordinate disaster control activities and communicate with 
the public. Other key District personnel would be assigned specific roles depending on the 
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magnitude of the emergency as well as the time of occurrence.  On non-business days and after 
hours, the District maintains 24-hour response capability with the assignment of trained on-call 
workers, which can be summoned by calls from the District emergency phone service or the 
local Police and Fire Departments. 

The District has assembled an inventory of equipment and spare parts, and maintains key 
vehicles in a “ready to respond” condition.   The District also has arrangements with vendors for 
emergency backhoe and underground work, in the event there is more damage than the 
District’s staff can manage.  Crews would assemble at the District Office and be taken to the 
emergency work site by District personnel who would also be responsible for operating the 
valves to isolate the break and oversee the emergency repair work.  

Response 
The goal of the District’s post disaster response actions is to maintain the water transmission 
and storage system intact and operational to the greatest extent possible.  Emergency response 
protocols specify the leadership role of the on-call worker if the emergency occurs off-hours.  
The response plan is very specific with regard to operating protocols for the supply pumps and 
the monitoring of tank levels to ascertain the presence of significant leaks or pipeline breaks.   

The repair or shut down work would be coordinated from the District Office and field crews 
would report progress to the emergency operations team. Regular progress reports would then 
be filed with the appropriate Police and/or Fire Department personnel. 

��)��� ���#�1	��+2 �+�	&��	
The District has in the past, and will continue in the future, to respond to water supply shortages 
on an individual basis as they develop. Generally, for droughts or any other long-term water 
supply shortage, the District implements a program of water conservation measures that will 
result in use restrictions proportional to the severity of the reductions needed. In the past, such 
use restrictions have been associated with droughts.  Although the circumstances surrounding 
future droughts (or any other long-term supply shortages) may not be identical to the droughts 
that the District has faced in the past thirty-five years, the programs of voluntary and mandatory 
rationing developed in response to the increasingly severe actual or potential shortages in 1977-
79 provide the District with its model for planning future responses to severe water shortages.  

Table 21 outlines the four stages of rationing for water supply shortages of up to 50%.  Stage 1 
consists of voluntary measures and is an extension of the District’s ongoing education and 
financial incentive programs to encourage water conservation.  Stage 2 requires mandatory 
rationing of agricultural water in addition to voluntary conservation of domestic water.  Stages 3 
and 4 require mandatory rationing of both domestic and agricultural water.   Mandatory rationing 
of domestic customers has never occurred in the past because of water conserved through 
mandatory reductions in agricultural use.  The priority of domestic water over agricultural water 
is a long standing policy in the District and has been successfully used during periods of 
reduced water supply without noticeable long term impact on the community.  No new 
agricultural accounts will be accepted during Stages of 3 and 4.  However, the Board has the 
discretion to limit new agricultural customers at any time when it is deemed necessary.  No new 
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domestic accounts will be accepted during Stage 3 unless the parcel has been assessed for 
improvements through a legal process; but during Stage 4, no new domestic accounts will be 
accepted. Potable water for street washing never occurs in the District’s service area because 
there is no public entity to provide such a service.   

Table 21 - Water Shortage Program Staged Response  
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Table 22 presents examples of domestic water conservation methods that can be applied at 
each stage of the water supply shortage response. 
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Table 22 - Domestic Water Conservation Methods 
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Historically, the amount of reservoir storage on April 15th has triggered rationing programs 
ranging from a voluntary to mandatory reduction goal for agricultural accounts of up to 50%.  
The reservoir levels in Table 23 present the trigger levels for the rationing stages and 
incorporate both supply and carry-over shortages.  The reservoir level is automatically reviewed 
by the District Board of Directors in April prior to the release of irrigation water in May. 

Table 23 - Water Supply Staged Response Trigger Levels 
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The District adopted a “no waste” ordinance in 1982 which authorizes abatement procedures to 
curtail blatant water waste.  According to the ordinance, the District may discontinue water 
service if such conditions are not corrected within five days after giving the customer written 
notice.  If conditions warrant, the Board can enact more stringent measures to supplement the 
ordinance and will do what is required to ensure reasonable apportionment of water supplies 
during times of limited supply.  The existing block rate schedule also provides the basis for 
penalizing excessive use.  Additional tools for cases of flagrant waste include the installation of 
flow devices or termination of service. 

��)��� ���&���+	 �	�3��#�+	' �	�!/�++�.�	�+�	
The District’s existing Ordinance 82-1, Section 7.5, allows for the District to discontinue service 
in the event the wasteful condition is not corrected within 5 days. Typically, the District charges 
$25 for any violation of the ordinance.  The District can establish penalties and charges above 
and beyond those that already exist as the water shortage stage increases.     



32 

��)��� �42�/�+	 �	��.��5�	��1	�!2��1��5��+	
The District has reserves established to respond to water shortage situations. Revenues are not 
expected to fluctuate significantly during a water shortage.  Implementation of any stage of 
water rationing will not affect the minimum meter charge even though water usage will be 
reduced.  The percentage increase in the increasing block rate schedule should be sufficient to 
compensate for the reduction in water sold.  There will be no change in water cost to the District 
since the sole source of supply at this time is Stumpy Meadows Reservoir. 

��)��� ��/3���+4	' �	� ��� ���#	�����	�+�	
Since 99.8% of all Georgetown Divide Public Utility District customers are metered and the 
sources of supply are metered, the District is able to measure the effectiveness of any water 
shortage contingency plan that is implemented. The District collects sufficient data, in the 
normal course of operations, to determine actual reductions in sales, by user category, as 
compared to a given base year.  

Normal Monitoring Procedure 
In normal water supply conditions, production figures are recorded daily.  Totals are reported 
monthly to the Operations Manager and incorporated into the water supply report. 

Stage 1 and 2 Water Shortages 
During a Stage l or 2 water shortage, daily production figures are reported to the Water 
Treatment Plant Supervisor.  The Supervisor compares the weekly production to the target 
weekly production to verify that the reduction goal is being met.  Weekly reports are then 
forwarded to the Operations Manager.  Monthly reports are sent to the General Manager.  If 
reduction goals are not met, the General Manager will notify the Board of Directors so that 
corrective action can be taken. 

Stage 3 and 4 Water Shortages 
During a Stage 3 or 4 water shortage, the procedure listed above will be followed, with the 
addition of a daily production report to the Operations Manager. 

Disaster Shortage 
During a disaster shortage, production figures will be reported to the Operations Manager 
hourly, and to the General Manager daily.  Reports will also be provided to the Board of 
Directors and the El Dorado County Office of Emergency Services as necessary. 

���� �����	I5�&��0	�42�/�+	 �	��&��-�&��0	
The existing water quality of the District’s surface water source continues to be excellent and 
therefore does not and should not affect the supply reliability between now and 2030. The 
District’s 2010 Consumer Confidence Report is included in Appendix F.  Stumpy Meadows 
Reservoir is a 20,000-acre reservoir located at an elevation of 4,262 feet.  The Pilot Creek basin 
watershed supplying the Stumpy Meadows Reservoir is approximately 15.1 square miles in 
size, ranging in elevation from 4,170 ft. to 6,190 ft.  Land uses within the watershed area located 
above the Walton Lake Water Treatment Plant are predominately forested, undeveloped and 
low density residential. Public access is very limited and much of the watershed is gated and 
locked.  
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7.0 Demand Management Measures  
=�*� ���� 15/�� �	
The ethic of water conservation is a fundamental component of policy and operation at 
Georgetown Divide Public Utility District.  As our Gold Rush era water system has evolved to 
meet the challenging needs and demands of the people it serves, the District is committed to 
promoting conservation and maximizing operational efficiency.   

Demand Management Measures (DMMs) are mechanisms a water supplier can use to increase 
water conservation. Assembly Bill AB 1420 requires the implementation of 14 DMMs by water 
suppliers to be eligible for water grants or loans. The District has already implemented 11 of 
these DMMs.  The remaining 3 DMMs do not apply to the District or are not economically 
feasible.  Table 24 summarizes the DMMs and the District’s implementation status.  The 
remainder of this Section provides a detailed description of each DMM. 

The Board of Directors will maintain full flexibility in funding the various water conservation 
programs listed in Table 24.  As required by State law, the entire urban water management plan 
will be reviewed after five years. 

Table 24 - District's DMM Implementation Status 
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To assess the benefits of the water conservation measures discussed below, the cost of treated 
water must be considered.  In 2008, the District evaluated fiscal year 2007 costs to determine 
the cost of treated water.  Table 25 presents a summary of the District’s cost for treated water.  
Any cost-benefit analysis used to evaluate the economic feasibility of a DMM will use $5.31 per 
1,000 gallons as the value of water. 
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Table 25 - Cost of Treated Water, 2007 

�+/��2�� �	 ,&& /��� �	��+�+	 � +�	

�������
������� ,.B��
������������!������ I����*2+7.+,�
'����!������������������������J�"��������� ,.B��
������������!������ I����,2.7+,*�
������'����!���� '���������� I�*731-7,03�
'����!������������������������J�'������������� '���������� I����1-,73**�
�����!���������� 32B��
���������������� I����,/07,,/�

� ��&	������1	�����	� +�	 G	)%�C�%=�(	
����	
����'��������������������������,221� *7322����

%�!�����
�'������������������!�������G����-27�,221� -7+/+�
������1	�����	� +�	2��	*%"""	#�&& �+	 G��)*	2��	*%"""	#�&& �+	

 

=�)� 
��	�42&�4������ �	����5+	

=�)�*� 
��	,	F	��+�1�����&	�����	�5�.�0	� #��4	
Description 
The District continually monitors customer usage in a proactive manner so that when usage 
trends higher, the customer can be notified.  To accomplish this, the District’s customer service 
staff performs regular analysis of customer water usage from meter data during each bimonthly 
billing cycle. The District’s meter readers and billing clerks have been trained to check for 
unusual changes in water consumption by comparing past water usage with the current billing 
data when it is being collected or processed.  Customers are notified by phone of any apparent 
anomalies and are offered assistance from District staff in checking for potential causes of the 
identified increases in water use. Customers are also offered water conservation kits that 
include faucet and showerhead flow restrictors, toilet displacement devices, and toilet leak 
tablets. These calls are logged and forwarded to the District’s Water Conservation Coordinator.   

In addition, the District Board enacted a leakage consideration policy in the 1980s to provide 
financial incentive to customers for prompt leak repairs.  The policy is based on compassion for 
the customer, prompt repair of major leaks and payment for the chemicals and electricity to treat 
the water that was lost due to leakage.  To qualify for leakage consideration, customers must 
repair the leak within 2 weeks of notification.  District staff estimate the expected usage based 
upon the same billing cycle during the previous year to determine the amount of water lost due 
to leakage.  Water use due to leakage beyond the expected usage is billed at a reduced rate of 
$2.25 per 1,000 cubic feet – as opposed to the current top tier rate of $2.21 per 100 cubic feet.  
Note that only one consideration may be granted to a customer every 10 years. 

Effectiveness of DMM 
Effectiveness of these surveys is measured by a customer’s water usage reported in meter 
readings.  The District continues to monitor customer usage following the initial contact to 
ensure that corrective actions were effective. 

Per the California Urban Water Conservation Council (CUWCC), water conservation from this 
DMM is estimated to be 20 gallons per day for each customer contacted.  On average, the 
District contacts 15 residential customers each bimonthly billing cycle for an estimated savings 
of 0.7 million gallons per year. This savings is equivalent to about 0.1% of the District’s average 
daily water production or 0.3 gpcd.  
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Regardless of the savings, operations personnel have visited many residences and businesses 
regarding the increased water use. Numerous malfunctioning toilets, faucets and irrigation 
devices are discovered and repaired annually as a result of this program. 

Schedule 
This program is an historical program that has been used for the past 20 years. Considering the 
positive results of the existing program, the Georgetown Divide Public Utility District will 
continue to focus its water conservation work on efforts to contact high consumption residential 
users and assist them with reducing their water use.  The District will continue to aggressively 
respond to all customer concerns regarding leaks and unusually high water usage. 

Cost Benefit Analysis 
Per the CUWCC, the residential water survey program should provide site-specific leak 
detection assistance along with a water conservation survey, water efficiency suggestions, and 
on-site inspection.  The District does not believe that the additional cost of this level of 
implementation is beneficial. 

As stated above, the water savings from a residential water survey program are about 20 
gallons per day for each survey performed.  Assuming that 3% (about 20 per bimonthly billing 
cycle) of the residential users in the District’s service area were surveyed each year for the next 
9 years, this would result in a total of nearly 1,100 surveys being performed. The total water 
savings after 9 years would be about 22,000 gallons per day or 0.2 gpcd.  At the District’s cost 
to treat water of $5.31 per 1,000 gallons, the “benefit” of this DMM is about $43,000 per year 
after 9 years of implementation.  This is equivalent to a benefit of $39 per survey per year. 

The District’s costs to implement this DMM would include one-time costs to plan and develop 
the survey program and ongoing costs for performing the residential surveys. Table 26 presents 
a summary of these costs.  Note that the CUWCC estimates the cost of implementing this DMM 
at $40 to $200 per survey.  Due to the District’s small size, it should be expected that the cost 
per survey should be at the high end of this range. 

Table 26 - Cost Benefit Analysis for Residential Water Survey Program 
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This best management practice, per the CUWCC, requires annual surveys of at least 1.5% of 
the District’s residential customers. The District’s current practices contact twice as many 
customers each year. 

Comparing the cost to implement the DMM and the benefits in terms of water cost savings, the 
costs outweigh the benefits by a factor of 4. Therefore, any additional effort toward 
implementation of this DMM is not economically practical. 
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Description 
Since 1992, all new and replacement plumbing fixtures sold in the state have been required to 
comply with applicable water conservation specifications. In 1991, the District’s service area 
included about 2,400 residential customers. 

The District’s implementation of this DMM includes the distribution of water conservation kits 
free of charge to all customers.  These water conservation kits included high-quality, 2.5 gpm or 
less showerheads, 2.2 gpm or less faucet aerators, toilet displacement devices and toilet tank 
leak detection tablets. Installation instructions and water conservation literature are included in 
each kit. Water conservation kits are available at the District’s office upon request.  Kits are 
offered directly to residential customers during the residential water survey (DMM A). 

The water conservation kits are targeted for distribution to the 2,400 pre-1992 residential 
customers.  This program is publicized in the District’s Consumer Confidence Report that is 
distributed to each customer each year. 

Effectiveness of DMM 
Effectiveness of these water conservation kits on residential water use is difficult to quantify.  
Since 2006, the District has distributed 50 water conservation kits to its customers. 

Per the CUWCC, water conservation from this DMM is estimated to be 12 gallons per day for 
each water conservation kit installed.  Based on the number of kits distributed to date, this DMM 
has generated an estimated savings of 219,000 gallons per year. This savings is equivalent to 
less than 0.1% of the District’s average daily water production or less than 0.1 gpcd. 

Schedule 
This program has been implemented since 2006. Considering the positive results of the existing 
program, the District will increase its efforts to advertise the availability of the water conservation 
kits in the annual Consumer Confidence Report. 
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Description 
The District conducts water audits at each billing cycle to determine the annual amount of un-
metered water. Un-metered water is the difference between total water sales and total water 
production. Un-metered water includes both authorized and unauthorized uses.  Authorized 
uses include water for un-metered water connections, fire-fighting and training, hydrant flushing, 
backwash water, construction water and other miscellaneous uses. Unauthorized uses include 
pipeline leaks, water meter inaccuracy, tank overflows, and stolen water.  This un-metered, 
unauthorized use is classified as unaccounted-for water. 

The District modified their billing software in 2011 to include residential (both single and multi-
family), commercial, large landscape, and governmental/institutional. This will allow the District 
to track the water use for each individual sector in the future. 
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The District actively implements programs to reduce losses in both the treated and untreated 
water conveyance systems. The District’s Board of Directors has approved a capital 
improvement program to assist in funding replacement of aging and inefficient facilities. 

The District repairs all leaks in the distribution system as quickly as possible after they are 
detected. Even minor leaks are reported by the meter readers and are investigated and repairs 
are made. 

Leak detection and pipe replacement are fundamental to the operation of the treated water 
system. Remote sensing at the storage tanks accelerates response capability and minimizes 
losses when leaks occur.  Areas of recurring leakage are targeted for pipe replacement projects. 

In addition, the District calibrates and/or replaces water meters when they are no longer 
operating within normal parameters. The purpose of this work is to a) enhance revenue by 
ensuring payment for all water sold, b) encourage conservation by ensuring that customers pay 
for all water delivered, and c) increase the agency's ability to account for its distributed water.  

The District has also developed a water system pressure control program to reduce pressure 
and thereby reduce water use.  The District operates with 8 pressure zones and forty-nine (49) 
pressure reducing stations at locations throughout the District’s service area so as to reduce 
high static pressure in its system and at individual water connections.  In addition, the District 
recommends customers install a pressure reducing valve on their service connection if the 
District’s pressure at that location exceeds 60 psi.  Pressure management is particularly 
important for the District because of the topographic variations in the service area.  Reduced 
pressure helps conserve water by reducing flow through fixtures, which limits quantities lost 
when fixtures leak or when water is inefficiently applied.  

Although not required by this UWMP, loss reduction in the raw water conveyance system is 
another major focus of the District’s maintenance program. The annual budget routinely 
includes funding for a rehabilitation program of the raw water conveyance system.  Over the 
years, sections of the ditch system have been replaced with pipeline and unlined ditches have 
been gunited, thus significantly reducing seepage losses from the ditch system.  Over 20% of 
the untreated water conveyance system, which is in large part Gold Rush vintage, is now in pipe 
or concrete-lined ditch. When repairs are made to the raw water conveyance system, pipe is 
used whenever possible to reduce losses and avoid the maintenance requirements of ditches. 

Effectiveness of DMM 
The system audits are used to evaluate the effectiveness of the District’s leak detection and 
repair program. The District’s unaccounted-for water volume between 1999 and 2008 was about 
2% of the overall treated water production. In addition, the unaccounted-for water volumes have 
not been higher than 3% in any recent year. 

The CUWCC’s best management practice for leak detection requires system audits when water 
losses (unaccounted-for water) exceed roughly 10% of an agency’s total water production (the 
trigger is actually based on a more complicated scoring system from the American Water Works 
Association’s Water Loss Audit software). Since the District typically operates with water losses 
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of 2%, the District’s water savings from implementation of this DMM are estimated at 8% of their 
total water production or about 15 gpcd.   

Note that these water use savings were achieved prior to 2005 and future savings from this 
DMM will be minimal.  However, continued implementation of this DMM is required to maintain 
the current level of water conservation. 

Schedule 
This DMM was implemented prior to 2005. The District will continue its vigilance in reducing 
water losses with on-going programs to repair pipeline leaks as soon as they are discovered, 
replace old, less reliable pipelines, and upgrade older, potentially inaccurate, water meters. 
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Description 
Almost all (99.8%) of the District’s domestic water connections are metered and all water is 
billed volumetrically. The District began installing water meters in 1961.  Since 1982, treated 
water has been billed on an inclining block rate structure where the unit cost increases with the 
amount used, which penalizes inefficient water usage.  The current rate structure is presented in 
DMM K. 

The District currently has 15 unmetered connections.  Most of these historical connections are 
along Main Street in Georgetown, where modification of the existing service for meter 
installation is difficult.  

Effectiveness of DMM 
The primary tool in promoting water conservation is the water meter.  When there is a direct 
correlation between amount of water used and cost, people become aware and accountable, 
finding their own ways to conserve water.  This practice is recognized as a sound urban water 
management practice.  

The District’s metering and rate structure has effectively promoted water conservation.  
Residential only water use in the District’s service area averages approximately 158 gallons per 
person per day, much lower than the statewide average of 196 gallons per person per day 
(Source:  California Urban Water Conservation Council, 2001-02 statewide mean). 

Per the CUWCC, the water savings generated by the installation of water meters is about 25% 
of the total water use.  For the District, these savings are equivalent to 400,000 gallons per day 
or about 40 gpcd.  Note that the water use savings due to meter installation were achieved more 
than 30 years ago and future savings from this DMM will be minimal.  However, continued 
implementation of this DMM is required to maintain the current level of water conservation.  

Schedule 
The District began implementation of this DMM prior to 2005.  There are 15 older connections 
that are not metered, which represents approximately 0.2% of the total domestic accounts.  It is 
anticipated that these connections will be retrofitted with meters by 2020 where practical and/or 
feasible. 
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Description 
The District currently has several customers that could be considered large landscape domestic 
water users (four schools, two cemeteries and one nine-hole golf course).  The District works 
with these domestic water users to identify conservation measures which would improve the 
irrigation efficiency of their landscaped areas.  The District continues to provide economic 
incentives to customers through its rate structure to improve irrigation efficiency and conserve 
water.   

All large landscape customers have dedicated meters and can monitor their irrigation usage.  
These meters improve efficiency and promote conservation by providing customers with 
detailed information on the water used to irrigate their property.   

The District supported the modernization of the Auburn Lake Trails Property Owners 
Association golf course irrigation system.  The Property Owners Association invested significant 
funds to modernize the irrigation system for the golf course.  This system has resulted in a 50% 
decrease in water use between 2007 and 2010.   

Two evaporation/weather stations were established with the support and cooperation of the 
Department of Water Resources and the Georgetown Divide Resource Conservation District.  
To promote water conservation through efficient application of irrigation water, the District 
publishes weather data in local newspapers weekly during the irrigation season.  District staff is 
trained to assist in defining soil type, water holding capacity, and efficient irrigation scheduling 
for customers. The Conservation District has sponsored demonstrations and newspaper articles 
concerning development of effective irrigation schedules by using weather and soils data.  In 
addition to the District’s efforts, the El Dorado County Water Agency sponsors assistance to 
irrigators to insure optimal irrigation efficiency. 

Effectiveness of DMM 
Effectiveness is monitored by tracking the District’s large landscape irrigation customer’s water 
usage.  

Between 2007 and 2010, water use has dropped by nearly 50% for these large users.  This 
represents a water savings of about 37,000 gallons per day or about 4 gpcd. The current 
program that is in place is very flexible and has proven to be very effective. 

Schedule 
The District implemented this program in 2005.   

The District will continue to work with its large landscape domestic customers to support all 
efforts to improve efficiency and encourage conservation.  This small customer base (total of 
seven customers), allows the District to custom tailor a conservation program specific to its 
customer’s needs and has been extremely effective in reducing water use for these purposes. 
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Description 
This DMM addresses the use of water-efficient washing machines to decrease water 
consumption.  The District has already addressed this issue by providing economic incentives to 
reduce water consumption. The District’s metering and rate structure provides incentive to 
conserve water and has proven to be successful.   

Implementation of this DMM would require the District to offer financial incentives for the 
purchase of high-efficiency washing machines that use 40% less water per load.  Costs to the 
District would include one-time costs to plan and develop the rebate program and ongoing costs 
for the advertising, administration, and the rebate itself. 

Cost Benefit Analysis 
Per the CUWCC, the water savings from the installation of a high-efficiency washing machine is 
about 100 gallons per week for each unit installed.  Assuming that 1.5% of the residential users 
in the District’s service area used the program each year for the next 9 years, this would result 
in a total of 450 high-efficiency washing machines being installed.  The total water savings after 
9 years would be approximately 6,500 gallons per day or 0.7 gpcd.  At the District’s cost to treat 
water of $5.31 per 1,000 gallons, the “benefit” of this DMM is about $13,000 per year after 9 
years of implementation.  This is equivalent to a benefit of $29 per unit per year. 

The District’s costs to implement this DMM would include one-time costs to plan and develop 
the rebate program and ongoing costs for the advertising, administration, and the rebate itself.  
Table 27 presents a summary of these costs.  Note that the CUWCC estimates the cost of 
implementing this DMM at $400 to $1,000 per unit.  Due to the District’s small size, it should be 
expected that the cost per unit should be at the high end of this range. 

Table 27 - Cost Benefit Analysis for High Efficiency Washing Machine Program 
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Comparing the cost to implement the DMM and the benefits in terms of water cost savings, the 
costs outweigh the benefits by a factor of 24. 

Schedule 
Based on the high cost to benefit ratio for this DMM, the District will not implement the high-
efficiency washing machine rebate program at this time. The District’s small staff and limited 
financial resources are too constrained to plan, develop and administer a program for washing 
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machine rebates and the potential benefits are not high enough to warrant the investment that 
would be required. 
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Description 
The District has an on-going public information program and has conducted community 
outreach and public education activities. In the late 1970’s and early 1980’s the public 
information program efforts were aimed at motivating people to respond to the specific drought 
emergencies that were occurring, while in recent years the public information efforts have 
focused on general water conservation and wise water use.   

The District’s public information includes the following: 

Presentations: District personnel speak at local schools, at local service clubs, neighborhood 
association meetings, etc. and are available to speak when requested.  Additionally, 
District staff has conducted public tours at the water treatment plant facilities.  

Brochures and Flyers: The District prepares and mails newsletters to all customers on an 
annual basis in conjunction with the annual consumer confidence report. The 
newsletters include articles and information on water conservation issues.  In addition, 
the District has provided information on water conservation topics for inclusion in the 
Auburn Lake Trails “Trail Views” newsletter. 

Water conservation messages are also routinely included in District communications 
with customers questioning bills or raising other related questions. 

Water conservation flyers and brochures are kept at the reception desk in the District 
Office and made available to interested customers coming to pay bills or make inquiries.   

In the event of a drought or pending drought the District uses general mailings, separate 
from the bimonthly billings, to announce water conservation programs to appeal to 
customers to reduce their water consumption. These efforts are supported with stepped-
up public information initiatives using a variety of local media outlets. 

The District has purchased and developed a number of pamphlets, flyers and 
information sheets containing water conservation information. These are available at the 
District office or can be mailed upon request.  Appendix G presents several examples of 
the materials available to the District’s customers. The following is a partial list of the 
brochures and leaflets that are currently available from the District: 

• Homeowner’s Guide to Onsite Sewage Disposal Systems (includes water 
conservation tips) 

• California Water Facts – Conservation booklet 

• El Dorado County Xeriscape Handbook – Introduction to drought tolerant gardens 
and landscaping 
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Usage Information:  The District includes usage information on customer bills so that the 
customer can see how much water was used during the billing cycle.  

Press Releases:  Mandatory water conservation programs implemented by the District are 
announced with articles in local newspapers.   In the event of a future drought, the 
District will again implement an active public relations effort to reinforce the need for 
active citizen participation in the conservation effort.  

DMM Effectiveness 
The District tracks the feedback regarding the information provided to the public. The District 
has no method to quantify the savings of this DMM but believes that this program is in the 
public’s interest. 

Schedule 
The District implemented this DMM prior to 2005.  The District will continue to provide public 
information services and materials to remind the public about water conservation and other 
water resource issues. 

=�)�C� 
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Description 
As part of the District’s public information program, District personnel speak at schools to 
promote conscientious use of water resources. The District participates in school programs to 
the extent that staffing levels will allow.  Presentations have been given each year to the local 
elementary schools. Additionally, District staff have conducted field trips at the water treatment 
plant facilities and assisted students with special projects involving water resources.  

Effectiveness of DMM 
The District tracks the feedback regarding the school presentations. The District has no method 
to quantify the savings of this DMM but believes that this program is in the public’s interest. 

Schedule 
The District implemented this DMM prior to 2005.  The District will continue to provide school 
education services to remind the students about water conservation and other water resource 
issues. 
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Description 
The District has 141 commercial accounts as of 2010. There are no industrial or institutional 
accounts.  In total, these customers account for about 14% of total water sales by volume.  Most 
of the customers in this billing category are small retail businesses.   

The District continually monitors commercial account usage in a proactive manner so that when 
usage trends higher, the customer can be notified.  To accomplish this, the District’s customer 
service staff performs regular analysis of customer water usage from meter data each bimonthly 
billing cycle. The District’s meter readers and billing clerks have been trained to check for 
unusual changes in water consumption by comparing past water usage with the current billing 
data when it is being collected or processed.  Customers are notified by phone of any apparent 
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anomalies and are offered assistance from District staff in checking for potential causes of the 
identified increases in water use. These calls are logged and forwarded to the District’s Water 
Conservation Coordinator. 

Effectiveness of DMM 
Effectiveness of this program is measured by a customer’s water usage reported in meter 
readings.  The District continues to monitor customer usage following the initial contact to 
ensure that corrective actions were effective. 

Per the California Urban Water Conservation Council (CUWCC), water conservation from this 
DMM is estimated to be 20% for each customer contacted.  On average, the District contacts 3 
commercial customers each bimonthly billing cycle for an estimated savings of 4,200 gallons 
per day. This savings is equivalent to about 0.3% of the District’s average daily water production 
or 0.5 gpcd.  

Regardless of the savings, operations personnel have visited many businesses regarding the 
increased water use. Numerous malfunctioning toilets, faucets and irrigation devices are 
discovered and repaired annually as a result of this program. 

Schedule 
This is an historical program that has been in place for more than 20 years. Considering the 
results of the existing program, the District will continue to focus its water conservation work on 
efforts to contact high consumption commercial users and assist them with reducing their water 
use.  The District will continue to aggressively respond to all customer concerns regarding leaks 
and unusually high water usage. 

Cost Benefit Analysis 
Per the CUWCC, the CII conservation program should provide site-specific assistance including 
conservation measures such as installation of high efficiency toilets, dishwashers, ice machines, 
and washing machines. The District does not believe that the additional cost of this level of 
implementation is beneficial. 

As stated above, the water savings from a CII conservation program are about 20% for each 
customer contacted. Assuming that the CUWCC required 1% of the commercial users in the 
District’s service area were surveyed each year for the next 9 years, this would result in a total 
of 14 surveys being performed. The total water savings after 9 years would be about 5,000 
gallons per day or 0.5 gpcd.  At the District’s cost to treat water of $5.31 per 1,000 gallons, the 
“benefit” of this DMM is about $10,000 per year after 9 years of implementation.  This is 
equivalent to a benefit of $700 per survey per year. 

The District’s costs to implement this DMM would include one-time costs to plan and develop 
the survey program and ongoing costs for the performing the CII surveys. Table 28 presents a 
summary of these costs.  Note that the CUWCC estimates the cost of implementing this DMM at 
$600 to $8,000 per survey.  Due to the District’s small size, it should be expected that the cost 
per survey should be at the high end of this range. 
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Table 28 - Cost Benefit Analysis for CII Water Conservation Program 
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This best management practice per the CUWCC requires annual surveys of at least 1% of the 
District’s residential customers. The District’s current practices contact nearly four times as 
many customers each year. 

Comparing the cost to implement the DMM and the benefits in terms of water cost savings, the 
costs outweigh the benefits by a factor of nearly 3. Therefore, any additional effort toward 
implementation of this DMM is not economically practical. 
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The District is not a wholesale provider of water.  Therefore, this DMM does not apply to the 
District and will not be implemented. 
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Description 
Almost all (99.8%) of the District’s domestic water connections are metered and the water is 
billed volumetrically. Since 1982, treated water has been billed on an inclining block rate 
structure where the unit cost increases with the amount used, which penalizes inefficient water 
usage. 

In 2008, the District implemented a new water rate structure with increases in 2009 through 
2011. The previous rate structure had been in place since July 1, 2006. The current minimum 
bi-monthly charges for domestic water are $47.14 (residential) and $50.32 (commercial) for 
water consumption up to 2,000 cubic feet (cf).  Additional water beyond 2,000 cf is billed as 
follows: 

• 2,001-4,000 cf: $1.38 per 100 cf 

• 4,001-6,000 cf: $1.65 per 100 cf 

• 6,001- 8000:  $1.93 per 100 cf 

• 8,001 and up: $2.21 per 100 cf 

Effectiveness of DMM 
The primary tool in promoting water conservation is the water meter.  When there is a direct 
correlation between amount of water used and cost, people become aware and accountable, 
finding their own ways to conserve water.  This practice is recognized as a sound urban water 
management practice.  
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The District’s previous rate structures have effectively promoted water conservation.  
Residential water use in the District’s service area averages approximately 158 gallons per 
person per day, much lower than the statewide average of 196 gallons per person per day 
(Source:  California Urban Water Conservation Council, 2001-02 statewide mean). 

Per the CUWCC, the water savings generated by implementation of commodity rates are 
estimated to be 10% to 50% of the increase in water rate for the average customer (e.g. a 10% 
water rate increase would generate 1% to 5% in water savings).  Assuming a 30% savings, the 
District’s 2008 water rate increase should generate water savings of 7% of the residential use 
and 20% of the commercial use.  This is equivalent to about 140,000 gallons per day or 17 
gpcd. 

Schedule 
The District began implementation of this DMM prior to 2005.  Water meters were installed in 
the District’s service area in the 1960’s and an inclining block rate schedule has been in place 
since 1982. 

The current rate structure was adopted in 2008 and implemented over three years (2009 – 
2011).  The District has no plans to increase rates further to promote water conservation. 

=�)�*�� 
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Description 
The District has a very small staff. Over the past five years the Water Quality Division 
Operations Manager has taken on the responsibilities for a variety of water conservation related 
duties. As such, the Water Quality Division Operations Manager is the de facto Conservation 
Coordinator. The District’s Conservation Coordinator coordinates and oversees all water 
conservation programs for the District.  

Effectiveness of DMM 
The District has no method to quantify the savings provided by this DMM but believes that this 
coordination and oversight effort is critical to the District’s water conservation efforts. 

Schedule 
The District implemented this DMM in 2005.  The District will continue to support the role of a 
water conservation coordinator to oversee its water conservation efforts. 
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Description 
In response to the drought years of 1976-1977, the District Board of Directors passed an 
ordinance in 1982, which authorizes abatement procedures to curtail blatant water waste.  
According to the ordinance, the District may discontinue water service if such conditions are not 
corrected within five days after giving the customer written notice.  If conditions warrant, the 
Board can enact more stringent measures to supplement the ordinance and will do what is 
required to ensure reasonable apportionment of water supplies during times of limited supply.  A 
copy of this ordinance is provided in Appendix H. 
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Effectiveness of DMM 
The District has no method to quantify the savings provided by this DMM but believes that 
enforcement of this ordinance is critical to the District’s water conservation efforts. 

Schedule 
The District implemented this DMM prior to 2005. The District will continue enforce this 
ordinance to support the District’s overall water conservation program. 
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Description 
El Dorado County provides a low flush toilet replacement program through the building permit 
process.  The District adheres to this program and obtains results by requiring the replacement 
of inefficient toilets during remodel or new construction.   

This DMM requires the replacement of existing high water-using toilets with ultra-low-flush (1.6 
gallons or less) in single-family and multi-family residences. The replacement program can be in 
the form of rebates, distribution, or complete installation of ultra-low-flush toilets. Costs to the 
District to implement this DMM would include one-time costs to plan and develop the program 
and ongoing costs for the advertising, administration, and rebate/toilet/installation. 

Cost Benefit Analysis 
Per the CUWCC, the water savings from the installation of an ultra-low flush toilet are about 25 
gallons per day for each residential unit installed.  Assuming that 2.5% of the residential users in 
the District’s service area used the program each year for the next 9 years, this would result in a 
total of 770 ultra-low-flush toilets being installed.  The total water savings after 9 years would be 
about 19,250 gallons per day or 2.0 gpcd.  At the District’s cost to treat water of $5.31 per 1,000 
gallons, the “benefit” of this DMM is about $38,000 per year after 9 years of implementation.  
This is equivalent to a benefit of $50 per unit per year. 

The District’s costs to implement this DMM would include one-time costs to plan and develop 
the program and ongoing costs for the advertising, administration, and the 
rebate/distribution/installation. For purposes of this evaluation, a rebate program was used since 
it should have the lowest cost. Table 29 presents a summary of these costs.  Note that the 
CUWCC estimates the cost of implementing this DMM at $60 to $230 per unit.  Due to the 
District’s small size, it should be expected that the cost per unit should be at the high end of this 
range. 
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Table 29 - Cost Benefit Analysis for Ultra Low Flush Toilet Replacement Program 
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Comparing the cost to implement the DMM and the benefits in terms of water cost savings, the 
costs outweigh the benefits by a factor of more than 5. 

Schedule 
Based on the high cost to benefit ratio for this DMM, the District will not implement the ultra-low-
flush toilet replacement program at this time. The District’s small staff and limited financial 
resources are too constrained to plan, develop and administer a program for toilet replacement. 
In addition, the potential benefits are not high enough to warrant the investment that would be 
required. 

 



 

Appendix A - Notice of Intent to Adopt UWMP to Coordinating Agencies 



����������	
���
�����������	
���
�����������	
���
�����������	
���
�				

�����	�������	
������������	�������	
������������	�������	
������������	�������	
�������				
���	���	����	 ����	� !�"	!!!#�! $	
����������%	&'(�)����'	* $!�	 )'�	� !�"	!!!#*���	

	

�
�
�������	��
�	���	����������	����������
�
��������	

�
�
�����������
������������������������������������������
�����������������
� �	�!���������������"���������
#�������������$�%�&&'�
�
��()���*�+������,���������#�(����-�����������������	
	�-.�#�/������
�
��0��������
�
�1��+������,���������#�(����-���������������������������������	
	�-�(���.���������������
#����2-.�#30��1��-.�#������4���������(����(�����������1������5������������������5�.�����
����������������5��������������,����������
	&
	6
	&�'0��1����,���4��������,������������������5��
�1������������,1��1�����������,������1������,����(��������������-.�#0��1����������������������
�1��-.�#�5����	
	����������������������������5��������������(����1��������1�������5���7����
���
�	

0��
�
85�����1��������4������������������������������������������2�9	3�9996:9�&0�
�
�����������
�

���������	
���
��(�����������
;������������������.�����<����������������
+������,���������#�(����-����������������
&:�����������
#;�"�=�:�:	�
+������,����$��%�&9:�
�
��*�#���������"��������8��0�
�



����������	
���
�����������	
���
�����������	
���
�����������	
���
�				

�����	�������	
������������	�������	
������������	�������	
������������	�������	
�������				
���	���	����	 ����	� !�"	!!!#�! $	
����������%	&'(�)����'	* $!�	 )'�	� !�"	!!!#*���	

	

�
�
�������	��
�	���	����������	����������
�
����
����	

�
�������������+��������������
�����������������.�����$�����
9%9��#����������������������		�
�1��������������$�%�& ��
�
��()���*�+������,���������#�(����-�����������������	
	�-.�#�/������
�
�������0���������
�
�1��+������,���������#�(����-���������������������������������	
	�-�(���.���������������
#����2-.�#30��1��-.�#������4���������(����(�����������1������5������������������5�.�����
����������������5��������������,����������
	&
	6
	&�'0��1�������������,��������������5������������
�������.�����$������1����1�����������������������1��-.�#�5����	
	0���1����������������������
������������5��������������(����1���������7���0��
�
85�����1��������4������������������������������������������2�9	3�9996:9�&0�
�
�����������
�

���������	
���
�
��(�����������
;������������������.�����<����������������
+������,���������#�(����-����������������
&:�����������
#;�"�=�:�:	�
+������,����$��%�&9:�
�
��*�#���������"��������8��0�
�
�
�
�



 

 

Appendix B - Notice of Public Hearing 





 

 

Appendix C - Resolution to Adopt the Urban Water Management Plan 







 

 

Appendix D - Completed DWR UWMP Checklist 
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Appendix F - 2010 Consumer Confidence Report 
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Dear GDPUD Customer, 
Every year brings more opportunities for our 
District to meet the daily demands of providing 
safe, reliable water to our communities while 
forecasting water use to meet the needs of our 
future customers. This year is no different. 
This year, in addition to meeting the daily 
maintenance and operational needs of our cus-
tomers, we embarked upon an important task of 
applying to the State Water Resources  
Control Board for water rights for the Stumpy 
Meadows Project. The Stumpy Meadows Project 
was constructed between 1960 and 1962 and at 
that time, we obtained two water rights per-
mits: one that allows the storage of water at 
Stumpy and the second that allows a direct  
diversion from Pilot Creek for delivery to meet 
our customers’ needs.  
The Board rightly anticipated then that we 
should continue to apply for the permit extensions every 10 years until such time that our communities 
have reached maximum water use capacity. We have reached this milestone, and have prepared this  

water rights licensing package not only so that we can maintain rights to 
our highest water use, but also to embed current environmental standards 
into our operational practices. 
While water rights issues can be complicated, we want to assure you that 
your GDPUD Board works to bring the staffing and expertise necessary to 
meet the current and future water needs of our communities while antici-
pating and budgeting for ongoing maintenance of our facilities.  
Most of our customers simply want to know that when they turn on a faucet, 
they will get safe, reliable water. For those of you who would like to know 
more about our budgets, reports and projects, we invite you to visit our 
website at www.gd-pud.org, or attend our meetings held on the second 
Tuesday of every month at 9:00 am at our District offices. 

1946~ 2011 Reflecting on the Past.  Planning for the Future.

Georgetown Divide Public Utility District 

Domestic Water Irrigation Service On-Site Waste Disposal 

The Georgetown Divide Public Utility District is pleased to present our annual newsletter to our customers, which not 
only includes two documents mandated by the California Department of Public Health (1. Annual Water Quality  
Report /Consumer Confidence Report and 2. a State Notification Letter regarding the District’s water treat-
ment processes), but also provides an overview of GDPUD’s projects and services. We have combined all information 
into one mailing to save on printing and mailing costs. 

The District applied for water rights licensing of Stumpy 
Meadows in 2010. Stumpy stores 20,000 acre feet of water 
and is the source of the water for the Divide communities. 

Photo by Roberta Long, 2006. 

Stumpy Meadows spilled on 
December 19, 2010, only the 
fourth time it has spilled that 
early. 



GDPUD 2010 NEWS BRIEFS & ACCOMPLISHMENTS

Hydroelectric Supply & Revenue. Both Tunnel Hill and Buckeye 
Hydroelectric Plants were in production for the full year, producing 
3.6 million kiloWatt hours, which is enough electricity to power 300 
homes for an entire year. 

Residential & Commercial Domestic Water Service. We  
provided more than 554 million gallons of water to 3,571 residential 
and commercial customers in 2010.  
GDPUD is providing FREE water conservation kits for homes built 
before 1992. Please stop by and pick up your kit today.  

Irrigation Water. The District supplied nearly 5,000 acre feet of water to irrigation customers from 
May through September. If you are interested in providing input into irrigation policies and proc-
esses, please call the District office and ask to be placed on the Irrigation Committee and mailing list.  

Wastewater Services. In 2010, we performed 1,313 wastewater inspections in the  
Auburn Lake Trails On-Site Wastewater Disposal Zone. In order to reduce the inflow and infiltration 
into the Community Disposal System (CDS) six leaking septic tanks were replaced in 2010. One home-
owner took advantage of the District’s no-interest loan for a year to help pay for the cost of this tank 
replacement.  
The Board also adopted the State-mandated Sewer System Management Plan (SSMP) in August 2010, 
which outlines more stringent maintenance and inspection activities of the CDS to prevent sanitary 
sewer overflows. The SSMP was prepared by in-house staff, resulting in an approximate $50,000  
savings to the District.   
GDPUD customers have experienced no sewer overflows since 2005 due to the District’s  
implementation of the septic tank leak detection and replacement program. This program has been 
instrumental in significantly reducing the inflow and infiltration into the CDS sewer collection system 
and in extending the collection system’s life. 

Facilities Maintenance. We recoated the interior and  
exterior of the Black Oak Mine water storage tank in 2010 and  
continued this maintenance on other tanks in 2011.  The purpose of 
the coating is to maintain the integrity of the tanks and to prevent 
corrosion and pitting, which would eventually create holes in the 
tank that can lead to catastrophic failure of the tank.  
The Black Oak Mine tank is a 300,000-gallon tank that serves  
Garden Valley and Greenwood. We estimated the price to be 
around $300,000, but were able to shop the market and negotiate a 
$128,000 price, saving significant ratepayer funds. The project was 
completed on schedule and within budget. 

Auburn Lake Trails Water Treatment Plant Retrofit. GDPUD was able to secure a $200,000 
grant from the El Dorado County Water Agency towards engineering and design cost for this project. 
Rather than construct a new plant, the Board voted in 2009 to retrofit the ALT plant, resulting in sig-
nificant savings for the customers. The retrofit is at the 60% design stage, with final design  
expected to be complete in 2011 and construction final in 2013.  

Fiscal. The California Society of Municipal Finance Officers awarded GDPUD an “Excellence in Budg-
eting” Award for its 2009-2010 operating budget. The award is based not only on the  fact that GDPUD 
met all budget standards for municipal agencies, but also because the necessary fiscal detail was 
mixed well with written overviews, pictures and charts that make these complex budgets easier for the 
public to understand. The District’s 2009-2010 budget was reduced by 3.35% from the previous year’s 
budget. To view District budgets, audits and other details, go to our website at www.gd-pud.org. 

GDPUD staff carry out the vision and goals established by our Board of Directors.  
Below are  highlights of our 2010 accomplishments.  

Georgetown Divide Public Utility District 

M a i l i n g  A d d r e s s :  P O  B o x  4 2 4 0 ,  G e o r g e t o w n ,  C A  9 5 6 3 4  /  P h y s i c a l  A d d r e s s :  6 4 2 5  M a i n  S t r e e t  
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Black Oak Mine Tank  Exterior 

Buckeye Hydroelectric Plant 



Georgetown Divide Public Utility District 
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CONSUMER CONFIDENCE REPORT 2010 CALENDAR YEAR (REPORTED IN 2011) 

About Contaminants 
If present, elevated levels of lead can cause serious 
health problems, especially for pregnant women and 
young children. Lead in drinking water is primarily 
from materials and components associated with ser-
vice lines and home plumbing.  GDPUD is responsible 
for providing high quality drinking water, but cannot 
control the variety of materials used in plumbing com-
ponents. When your water has been sitting for several 
hours, you can minimize the potential for lead expo-
sure by flushing your tap for 30 seconds to 2 minutes 
before using water for drinking or cooking. If you are 
concerned about lead in your water, you may wish to 
have your water tested.  Information on lead in drink-
ing water, testing methods, and steps you can take to 
minimize exposure is available from the Safe Drinking 
Water Hotline or at http://www.epa.gov/safewater/
lead.
Water Quality Rules Explained 
In order to ensure that tap water is safe to drink, the 
EPA and CA Department of Public Health (CDPH) pre-
scribe  regulations that limit the amount of certain 
contaminants in water provided by public water sys-
tems. Department regulations also establish limits for 
contaminants in bottled water that must provide the 
same protection for public health.  
Some People Are More Vulnerable  
Some people may be more vulnerable to contaminants 
in drinking water than the general population. Im-
muno-compromised persons such as persons with can-
cer undergoing chemotherapy, persons who have un-
dergone organ transplants, people with HIV/AIDS or 
other immune system disorders, some elderly and in-
fants can be particularly at risk from infections. These 
people should seek advice about drinking water from 
their health care providers. USEPA and Centers for 
Disease Control (CDC) guidelines on appropriate 
means to lessen risk of infection by Cryptosporidium 
and other microbial contaminants are available from 
the Safe Drinking Water Hotline (1-800-426-4791). 
Natural Materials Can Enter Water 
The sources of drinking water (both tap water and 
bottled water) include rivers, lakes, streams, reser-
voirs and canals. As water travels over the surface of 
the land it dissolves naturally-occurring minerals and 
in some cases, radioactive material, and can pick up 
substances resulting from the presence of animals or 
from human activity. Contaminants that may be pre-
sent in source water include: 
• Microbial contaminants, such as viruses and  

bacteria, that may come from septic systems,  
agricultural livestock operations, and wildlife. 

DEAR WATER USER,
This report provides a snapshot of your water quality. We are pleased to report that in 2010, as in years 
past, your water met all US Environmental Protection Agency (EPA) and state drinking water health stan-
dards. The District vigilantly safeguards its water supplies and once again, our water system has not  
violated a maximum contaminant level or any other water quality standard. Included in these pages are 
details on where your water comes from, what it contains and how it compares to state standards. For ad-
ditional information on water quality, customers may contact Becky Siren at GDPUD at (530) 333-4356. 

Natural Materials Can Enter Water (cont.) 
• Inorganic contaminants, such as salts and metals, 

that can be naturally-occurring or result from  
urban stormwater runoff, industrial or domestic 
wastewater discharges, mining, or farming. 

• Pesticides and herbicides, which may come from a 
variety of sources such as agriculture, urban storm-
water runoff, and residential uses. 

•  Organic  chemical  c ontamina nt s ,  inc lud ing  
synthetic and volatile organic chemicals, that are  
byproducts of industrial processes and petroleum 
production, and can also come from gas stations,  
urban stormwater runoff, septic systems and  
agricultural application. 

• Radioactive contaminants, which can be naturally 
occurring or be the result of oil and gas production 
and mining activities. 

WATERSHED HEALTH
Water Source Assessment 
Source water protection is the primary barrier for pro-
viding safe drinking water. A contaminant that does 
not enter the water source does not need to be re-
moved. An assessment of the district’s drinking water 
source was completed in December 2002. The source is 
c o n s i d e r e d  m o s t  v u l n e r a b l e  t o  t h e  
following activities for which no associated  
contaminants have been detected in the water  
supply: historic gas stations, historic mining opera-
tions, wastewater treatment systems, forest manage-
ment activities, recreational use, storm drain and 
storm water discharges and illegal dumping. You may 
request a copy of the complete assessment or a sum-
mary at the GDPUD office or by contacting the CDPH 
District Engineer, at (916) 449-5600. 

YOUR WATER SUPPLY
Your water originates in the Sierra, flows into Stumpy 
Meadows Reservoir and is transported through a Gold 
Rush-era canal system and pipes to the Walton Lake 
and Auburn Lake Trails water treatment plants.  
The Walton Lake plant serves the communities of 
Georgetown, Garden Valley, Kelsey and Greenwood. 
The Auburn Lake Trails plant serves Auburn Lake 
Trails, Cool and Pilot Hill. 
Both plants use a multi-barrier process to ensure the 
quality of your drinking water. Each plant uses liquid 
bleach to disinfect raw water before it undergoes treat-
m e n t .  T h e  t r e a t m e n t  p r o c e s s  i n v o l v e s  
coagulation for the removal of fine particles, filtration 
using sand and anthracite, disinfection, and reduction 
o f  c o r r o s i v i t y  t h r o u g h  u s e  o f  s o d i u m  
carbonate. Treated water is stored in tanks and piped 
to customers.  
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Este informe contiene información muy importante sobre su agua beber.  
Tradúzcalo o hable con alguien que lo entienda bien. 

Walton Lake WTP         
Service Area

Auburn Lake Trails WTP 
Service Area

NTU TT=1 NTU 0.1 0.22 highest (0.06 average) 0.31 highest (0.05 average)

TT=95% of samples 
� 0.3 NTU

n/a 100% 100%

Total Coliform Bacteria  (Total 
Coliform Rule) (weekly)

no more than one positive 
monthly sample

0 0 1 YES Naturally present in the environment.

Fecal Coliform and E. Coli    
(Total Coliform Rule)  (weekly)

A routine sample and a 
repeat sample are total 

coliform positive, and one 
of these is also fecal 

coliform or E. Coli positive

0 0 0 YES Human and animal fecal waste

Aluminum ppm 1.0 0.6 ND ND YES
Antimony ppm 6 20 ND ND YES
Arsenic ppb 10 0.004 ND ND YES
Asbestos fibers/L 7 MFL (7 MFL) ND ND YES
Barium ppm 1 2 ND ND YES
Beryllium ppb 4 1 ND ND YES
Cadmium ppb 5 0.07 ND ND YES
Chromium ppb 50 (100) ND ND YES
Copper ppm RAL=1.3 0.3 ND ND YES
Cyanide ppb 150 150 ND ND YES
Fluoride ppm 2 1 ND ND YES
Lead ppb RAL=15 0.2 ND ND YES
Mercury  (inorganic) ppb 2 1.2 ND ND YES
Nickel ppb 100 12 ND ND YES
Nitrate (as Nitrate, NO3) ppm 45 45 ND ND YES
Nitrite (as Nitrogen, N) ppm 1 1 ND ND YES
Perchlorate (2008) ppb 6 6 ND ND YES
Selenium ppb 50 30 ND ND YES
Thallium ppb 2 0.1 ND ND YES
Natural Radioactivity 
Gross Alpha Activity (2004) pCi/L 15 0 ND ND YES Erosion of natural deposits
Radium 226 & 228 (2004) pCi/L 5 0 ND ND YES Erosion of natural deposits
Uranium (2004) pCi/L 20 0.5 ND ND YES Erosion of natural deposits
Organic Chemicals
Glyphosate (10/07) ppm 700 900.0 ND ND YES Runoff from herbicide use
Triclopyr (10/07) NS NS ND ND YES Runoff from herbicide use
Hexazinone (12/01) NS NS ND ND YES Runoff from herbicide use
Disinfection By-products, Disinfectant Residuals, and Disinfection Byproduct Precursors
TTHMs (Total Trihalomethanes ) ppb 80 NA 25.3 running annual average 

29.5 highest LRAA 
(21.0-32.0 range)

42.25 quarterly average    
55.0 highest LRAA       
(28.0-68.0 range)

YES By product of drinking water disinfection

Haloacetic Acids ppb 60 NA 15.3 quarterly average       
18.2 highest LRAA         

(9.6-20.1 range)

24.7 quarterly average     
32.2 highest LRAA       
(16.3-33.8 range)

YES By product of drinking water disinfection

Chlorine ppm MRDL = 4.0 MRDLG=4 0.74 average              
(0.58 to 0.92 range)

0.74 average            
(0.58 to 0.92 range)

YES Drinking water disinfectant added for 
treatment

Note to GDPUD Customers: Some samples, though representative, are more than a year old. The state allows us to monitor some constituents less than once per year because the concentration  of these 
constituents does not change frequently.

Inorganic Chemicals- Source Water Results

Note on Inorganic Chemicals:
The state does not require us to report 
undetected inorganic chemicals. These 

test results are included as a courtesy for 
our customers.

COLIFORM NOTE: Coliforms are bacteria that are naturally present in the environment and are used as an indicator that other, potentially-harmful bacteria may be present.

Definitions
MCL: Maximum Contaminant Level. The highest level of a contaminant that is allowed 
in drinking water. Primary MCL’s are set as close to the PHG’s (or MCLG’s) as is 
economically and technologically feasible. Secondary MCL’s are set to protect the 
odor, taste, and appearance of drinking water.
MCLG: Maximum Contaminant Level Goal. The level of a contaminant in drinking 
water below which there is no known or expected risk to health. MCLG’s are set by the 
U.S. Environmental Protection Agency.
MRDL: Maximum Residual Detection Limit. The highest level of a disinfectant allowed 
in drinking water.  There is convincing evidence that addition of a disinfectant is 
necessary for control of microbial contaminants.
MRDLG: Maximum Residual Detection Limit Goal.  The level of a drinking water 
disinfectant below which there is no known or expected risk to health.  MRDLGs do 
not reflect the benefits of the use of disinfectants to control microbial contaminants.
NTU: Nephelometric Turbidity Units. A measurement of water clarity.
Primary Drinking Water Standard: MCL’s for contaminants that affect health along 
with their monitoring and reporting requirements, and water treatment requirements.

PHG: Public Health Goal; The level of a contaminant in drinking water below which there is no known or expected risk to 
health. PHG’s are set by the California Environmental Protection Agency.                                                                                          
RAL: Regulatory Action Level is the concentration of a contaminant which if exceeded, triggers treatment or other 
requirements that a system must follow.
ND: Non-Detected
NS: No Standard
NA: Not Applicable
ppm: parts per million
ppb: parts per billion
mg/L: milligrams per liter (1 mg/L = 1 ppm)
pCi/l: pico curies per liter
TOC: Total Organic Carbon
TT:  Treatment Technique is a required process intended to reduce the level of a contaminant in drinking water.
LRAA: Locational Running Annual Average

TURBIDITY NOTE:  Turb idity is a measurement of the cloudiness of the water or the level of suspended matter in the water.  We monitor it because it is a good indicator of the effectiveness of our filtration 
system.  High turbidity can hinder the effectiveness of disinfectants.  In reporting turb idity, the highest single measurement and the lowest monthly percentage of samples meeting the turb idity limits are 
specified.

Primary Drinking Water Standards--Health Related

Microbiological Primary Drinking Water Standards
Turbidity YES Soil runoff

Your WaterUnitParameters/               
Constituents

Typical Source of ContaminantPHG or 
(MCLG)

Meets 
Standards

GDPUD Consumer Confidence Report
2010 Calendar Year (Reported in 2011)

MCL
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Walton Lake 
WTP           

Service Area

Auburn Lake 
Trails WTP 

Service Area

Aluminum ppb 200 ND ND YES Erosion of natural deposits; residual from 
some surface water treatment processes

Color units 15 units ND ND YES Naturally occurring organic materials

Copper ppm 1.0 ND ND YES Internal corrosion of household plumbing 
systems; erosion of natural deposits; 

leaching from wood preservatives
Aggressive Index NS 8.6 - 8.61        

(slightly corrosive)
8.6 - 8.61        

(slightly corrosive)
YES Natural or industrially-influenced balance of 

hydrogen, carbon and oxygen in the water; 
affected by temperature and other factors.

Foaming Agents 
(MBAS) 

ppb 500 ND ND YES Municipal & industrial waste discharges

Iron ppb 300 ND 240 YES Leaching from natural deposits; 
industrial wastes

Manganese ppb 50 12 ND YES Leaching from natural deposits
Methyl-tert-butyl 
ether (MTBE) 

ppb 5 ND ND YES Leaking underground storage tanks; 
discharge from petroleum and 

chemical factories.

Nitrate as NO3 ppm 45 ND ND YES Run-off and leaching from fertilizer use; 
leaching from sewage systems; 

erosion of natural deposits

Odor-Threshold units 3 ND 1 YES Naturally occurring organic materials

Silver ppb 100 ND ND YES Industrial discharges

Zinc ppm 5 ND ND YES Run-off/leaching from natural 
deposits;industrial wastes

Total Dissolved 
Solids (TDS) 

ppm 1000 21 27 YES Runoff/leaching from natural deposits

Specific 
Conductance (EC) 

micromhos 1600 25 28 YES Substances that form ions when in water; 
seawater influence

Chloride ppm 500 0.70 0.73 YES Run-off/leaching from natural deposits; 
seawater influence

Sulfate ppm 500 0.5 ND YES Run-off/leaching from natural deposits' 
industrial wastes.

Alkalinity as 
Calcium Carbonate 

ppm NS NS 12 14 YES Naturally occurring in water

Calcium ppm NS NS 1.9 2.3 YES Naturally occurring in water
Magnesium ppm NS NS ND ND YES Naturally occurring in water
Potassium ppm NS NS ND ND YES Naturally occurring in water
pH (daily treated 
water)

units 6.5-8.5 NS 8.15 average      
(8.07 - 8.14 range)

8.11 average      
(7.99 - 8.20 range)

YES Naturally occurring in water

Sodium ppm NS NS 1.4 1.4 YES Sodium refers to the salt present in the water 
and is generally naturally occurring.

Total Hardness ppm NS NS 7.6 9 YES Naturally occurring in water, generally from 
magnesium and calcium.

Source water results 

Additional Constituents

How Data is Collected and Reported—The tables presented on these pages list all of the drinking water contaminants that were detected during the 2010 calendar year. The presence of 
these contaminants does not necessarily indicate that the water poses a health risk. Unless otherwise noted, the data presented in these tables was collected during 2010. The state requires us 
to monitor for certain contaminants less than once per year because the concentrations of these contaminants are not expected to vary significantly from year to year. During 2010, the district 
conducted monitoring for an additional 78 contaminants, none of which were detected in our water supplies. In addition, the state waived testing for more than 30 additional contaminants that 
are sometimes tested. Some of the data in this Consumer Confidence Report, though representative of water quality, is more than one year old. 

GDPUD Consumer Confidence Report
2010 Calendar Year (Reported in 2011)

Secondary Drinking Water Standards - Aesthetic

Note: There are no PHG's or MCLG's for constituents with secondary drink ing water standards because these are not health-based, but set on the basis 
of aesthetics.  

Your WaterParameters   /  
Constituents      

Unit Secondary 
MCL

PHG or 
(MCLG)

Meets 
Standards

Typical Source of Contaminant



Georgetown Divide Public Utility District 

M a i l i n g  A d d r e s s : P O  B o x  4 2 4 0 ,  G e o r g e t o w n ,  C A  9 5 6 3 4 - 4 2 4 0 / P h y s i c a l  A d d r e s s :  6 4 2 5  M a i n  S t .  
P h o n e  ( 5 3 0 )  3 3 3 - 4 3 5 6  w w w . g d - p u d . o r g  F a x  ( 5 3 0 )  3 3 3 - 9 4 4 2  

OLDER WATER TREATMENT PROCESS DOES NOT MEET
NEW STATE STANDARDS

Dear Customer, 
The Georgetown Divide Public Utility District takes great pride in the high quality of the water we  
supply to our customers. In our many years of service, our water has always met or exceeded state and 
federal public health standards. 
Even though our water continues to meet all of these standards, one of the methods in our water  
treatment process has become outdated under today’s state standards. This is not surprising in a 
smaller, rural community where water treatment plants are older (the Auburn Lake Trails plant was 
built in 1971). It is financially challenging for a district with a small customer base to pay for millions 
of dollars in water system improvements. 
Seven years ago, on February 9, 2004, the California Department of Public Health, Office of Drinking  
Water issued an administrative order (No. 01-09-04CO-002) that instructs the district to comply with 
state regulations regarding the filtration of drinking water. Printed here is the state’s public  
notification message: 
NOTIFICATION OF FAILURE TO COMPLY WITH DRINKING WATER TREATMENT STANDARDS
“The Georgetown Divide Public Utility 
District is providing this notice at the 
direction of the State of California  
Department of Public Health, Division 
of Drinking Water and Environmental 
Management (Department) to bring to 
your attention certain matters regard-
ing the treatment of your drinking  
water supply.  
The Department establishes standards 
for the quality of drinking water, in-
cluding regulations for the quality of 
water supplies drawn from lakes and 
streams (i.e., surface water). If such 
water is inadequately treated, microbi-
ological contaminants in the water may 
cause disease. Disease-causing organ-
isms, if present, can cause symptoms 
including diarrhea, cramps, nausea, 
and possibly jaundice, and any associ-
ated headaches and fatigue. (These 
symptoms, however, are not just associated with disease-causing organisms in drinking water, but also 
may be caused by a number of factors other than your drinking water.)  
Since it is infeasible to analyze treated water for all disease-causing organisms that may be present, the 
Department has established enforceable requirements (Surface Water Treatment Regulations) for treat-
ing surface water to reduce the risk of these adverse health effects. The regulations include specific crite-
ria for filtering and disinfecting surface water to remove or destroy microbiological contaminants. Drink-
ing water that is treated to meet these criteria is considered to be safe.
The District’s Auburn Lake Trails Water Treatment Plant uses a filtration technology that is not among 
those listed in the Surface Water Treatment Regulations. Because the District has not demonstrated to 
the Department that its treatment plants provide a degree of treatment equivalent to the listed technolo-
gies, the plants are not considered to be in compliance with the Department’s regulations. The District is 
currently working toward bringing its water treatment plants into compliance with the regulations or 
constructing new facilities that will comply with the regulations.  
It is estimated that all improvements to the system will be made in 2013. The District will keep you in-
formed on a regular basis of progress made to resolve this issue. If you have any questions regarding this 
notification, or our service, please call Becky Siren at GDPUD at (530) 333-4356.”

PUBLIC NOTICE TO DISTRICT CUSTOMERS 

District Summary 
The district’s water treatment plants were considered to be state 
of the art when they were built, but the “in-line filtration”  
technology does not meet current standards. Your Board of  
Directors wants to provide the best possible service to customers 
but is also very concerned about costs and resulting impacts on 
water rates.  
The district is making significant progress in bringing its water 
treatment facilities into compliance with current regulations. A 
new filtration system was added in June 2005 at the Walton 
Lake Water Treatment Plant, which brings it into compliance 
with state standards.
The District is currently in the design phase for retrofitting the 
existing Auburn Lake Trails Water Treatment Plant to meet the 
state and federal surface water treatment standards and expects 
completion of the project in 2013.
In the meantime, you may consider your water safe to drink.
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WATER BILL PAYMENT OPTIONS
Bi-monthly water bills are mailed in odd months 
(January, March, May, July, September and No-
vember), and cover service for the previous two 
months. Bills are due and payable the last day of 
the above-listed months.  (Ex: The bill you receive 
in early January covers service from November 1 
– December 31 and is due upon receipt. The bill 
will be delinquent if not paid by January 31.) 
Those customers who would rather budget on a 
monthly basis can submit a payment of about half 
of a typical bill each month. 
Be sure to include your customer number 
with your water payment or other  
correspondence, and mail to: PO Box 4240,  
Georgetown, CA 95634-4240.  
Customers wishing to drop off payments after  
normal business hours may use the payment drop 
box located at the main office entry. 
In an effort to reduce the financial burden on 
those customers whose bills remain unpaid for 
more than 30 days, the Board reduced the  
account delinquency fees from $25 to $12 per  
occurrence and the finance charges from 10  
percent monthly to 1 percent bimonthly after the 
first 30 days. All other fees such as returned check 
charges, reconnection fees and payment collection 
fees remain the same. The new fees take effect  
August 2011. For a fee schedule, please visit our 
website at www.gd-pud.org under the publications 
drop-down menu.  

VISIT OUR WEBSITE!
Please visit our website at www.gd-pud.org to 
download agendas, minutes, ordinances, publica-
tions and other important information. 

WATER CONSERVATION TIPS
Conserving water doesn’t mean you should  
sacrifice your vegetable garden. By making small 
changes every day, you can reduce your water  
consumption sometimes by hundreds of gallons a 
month.
�� Take shorter showers. A 5-minute shower uses 

4-5 gallons versus 50 gallons for a bath. 
�� Shut off the water while brushing your teeth or 

shaving to save up to 500 gallons per month. 
�� Change your showerhead to a water-efficient 

one and use 750 gallons less water each month. 
�� Compost food and vegetables instead of using 

water to flush it down the garbage disposal. 
�� Run your dishwasher with full loads only. And 

if your clothes washer has a water level selec-
tor,  be sure to check it before each wash to 
avoid overfilling with water. 

�� Keep a water pitcher in the refrigerator instead 
of running the faucet to get cold water. 

GDPUD REQUIRED TO REDUCE WATER
CONSUMPTION BY 20% BY 2020 
Even though GDPUD is considered a rural water 
agency, because we have more than 3,000 connec-
tions, we must comply with the state’s mandate to 
prepare an Urban Water Management Plan 
(UWMP). Recently, the state added a new require-
ment for reducing water consumption by 20% by 
2020 and asked water purveyors to update their 
Plans to reflect these conservation measures.  
Thankfully, the Board anticipated the water  
reduction mandates several years ago and put  
several measures into place already, such as: 
�� Appointing a water conservation coordinator 

(Becky Siren) to help the District’s customers 
implement conservation measures; 

�� Monitoring unaccounted water every billing  
cycle and identifying remedies; 

�� Offering water conservation kits to customers 
(call 333-4356 for your free kit!); 

�� Providing water education and conservation  
information to schools to reach our youngest 
customers (see photo below); and 

�� Passing an ordinance with a tiered rate  
structure (the more you conserve, the more you 
save!)

Many of our customers are conservation-minded 
and have implemented many water saving ideas. 
But we need everyone to practice water conserva-
tion to meet the requirements set by state law.  
See information on this page for ways you can  
reduce water use, or check out other water  
conservation websites, such as www.h2ouse.com or 
www.wateruseitwisely.com.
(Go online to www.gd-pud.org to download a copy 
of our Urban Water Management Plan.)

Children from Georgetown School sent this note to Becky 
Siren to thank her for a presentation she gave regarding 
water conservation.  



GEORGETOWN DIVIDE  
PUBLIC UTILITY DISTRICT 
PO BOX 4240, GEORGETOWN, CA 95634-4240
OFFICE HOURS: M—F 7:45 AM—4:30 PM 

GDPUD CREWS MAINTAIN WATER QUALITY AND RELIABILITY 

Your GDPUD Board Members 
The Board meets regularly on the second Tuesday 
of each month, at 9:00 am at the District offices, 
located at 6425 Main Street in Georgetown. 
Your board members are: 
�� Norm Krizl, President 
�� Bonnie McLane, Vice President 
�� Bonnie Neeley, Treasurer 
�� Ray Griffiths, Director 
�� Kathy Otermat, Director 

Visit our website at www.gd-pud.org to download agendas, minutes and other information.

Top Left: Crews repair 300 feet 
of pipe in an area that is geologi-
cally unstable. They shotcrete 
the head wall to prevent water 
seeping into the piped section. 

Top Right: Come rain or…snow. 
GDPUD staffer Jack Bohn drives 
the Snow Cat up to Stumpy  
Meadows to check on the facili-
ties. Staff member Kyle Madison 
is in the background. 

Bottom Left: Crews make a re-
pair band to fix a raw water pipe 
near ALT Water Treatment Plant. 
Jacob Walsh (L), Chris Barbour 
(R back) and Matt Sampson 
(R front) are the crew members. 

Bottom right: Crew members 
Marty Ceirante (L) and Jason 
Smith complete a fix to a service 
line leak in Garden Valley, leav-
ing a restored roadway 



 

Appendix G - Examples of Public Education Documentation 
 

• California Water Facts 

• Landscape Design 

• Outdoor Water Conservation Checklist 

• Ways to Save Water 
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Outdoor Water Conservation Checklist 
Water your lawn only when needed, 2-3 days a week at most. If you step on your lawn and the 
grass springs back, it does not need to be watered.

Water early in the morning when temperatures and winds are at their lowest levels to reduce 
evaporation.

Turn off your sprinklers when it rains. Rain sensors and shutoff switches are inexpensive and can be 
retrofitted to almost any system.

See the indoor water conservation checklist for ways to capture otherwise wasted water to use for 
watering potted plants.

Don’t water the gutter. Runoff is wasteful and can carry pollutants to creeks. 

Check your irrigation monthly for: 
¸ Spray heads blocked by plant growth or clogged with debris 
¸ Poorly aimed nozzles/misaligned and tilted heads/incorrect arc (adjust at head)
¸ Mixed heads (each station should only have one kind of head) 
¸ Overspray (adjust flow through the valve, use different nozzles, or adjust the flow control screw on 

the nozzle itself)
¸ Broken heads (water leaks from the seal around the pop-up stem), broken parts (some expense)
¸ Heads that weep even when off (due to a faulty valve or the lack of check valves)
¸ Sunken heads in a lawn (may need taller risers or turf may need dethatching – some expense) 

Reset your irrigation timers four times a year as the seasons change. Most homeowners overwater 
each fall by 25% or more because they don’t readjust at the end of September when solar radiation 
is already halfway to winter lows. 

Use a trigger nozzle on hoses so water won’t run except when you intend it to.

Teach children that hoses and sprinklers are not toys. Restrict or eliminate use of hose-end water toys.

Use a broom to clean driveways and other hardscape.

Schedule each individual zone in your irrigation system to account for the type 
of plant, sprinkler, sun exposure and soil type for the specific area. The same 
watering schedule rarely applies to all zones in the system.

Remove dying plants and weeds that compete for available water.

Maintain sharp blades on pruning shears and lawn mowers to reduce plant 
water loss.

Aerate lawns and apply compost periodically to decrease compaction and 
improve penetration of water, air and nutrients into root zones. Lawns need 
aeration when water pools or runs off after only a few minutes of watering.

Avoid installing water features. Even recycled water evaporates. 
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Mulch flower and garden areas, as well as tree and shrub bases. 

Avoid planting turf or installing spray irrigation in areas that are difficult to water without runoff, 
such as isolated strips along sidewalks and driveways and on slopes.

At least once a year, confirm that all irrigation systems are distributing water uniformly and inspect, 
repair, and/or adjust subsurface or drip watering systems.

Immediately shut off irrigation system(s) and adjust whenever irrigation water falls or runs onto hard 
surfaces such as sidewalks, streets or driveways. 

Repair all leaks as soon as detected, including hose couplings. 

Plant drought-tolerant or low-water plants for landscaping.  

Cover pools, spas and other water features when not in use to minimize evaporation. A good pool 
cover will save energy by up to 90% and water by up to 70%, saving nearly 1,000 gallons of 
water per month.

Seasonally check pools and spas for leaks, which can lose up to 1,000 gallons a day. Symptoms 
of leaks include water level drops over 2 inches per week in the summer (with automatic filling off) 
or increased need for chemicals. 

The more frequently swimming pool filters are cleaned, the less often you’ll need to replace the 
pool water.

Install a weather-based irrigation controller and efficient nozzles. Your local 
water agency may offer rebates. 

Reduce the amount of lawn you have, especially where it isn’t used for play. 

Plant drought-tolerant and native plants.

Employ a certified landscape-irrigation auditor to conduct a thorough and comprehensive check 
for efficiency of water application. He or she can inspect and tune your system to ensure optimal 
efficiency.

Replace lawns with artificial turf.

Determine specific water requirements for all existing landscape plants, and water accordingly. 
Plants with the same water needs should be planted and irrigated together so you don’t have to 
overwater some to give the rest enough.

Water all plants deeply but infrequently to encourage deeper, healthier rooting.

Install drip irrigation for trees, shrubs, slopes and narrow spaces.

Replace pool filters with newer water conserving models. A single back-flush with older models 
uses 180-250 gallons of water.

Harvest water from rainfall for landscape irrigation purposes. Systems can range from rain barrels 
to underground cisterns.
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Indoor Water Conservation Checklist
Kitchens

Don’t leave the faucet running while you rinse or wash dishes.

Scrape food from dishes first, then rinse only as much as needed. Rinsing in a second sink or tub 
uses less water than rinsing under a faucet.

Limit use of the garbage disposal. Save food scraps to run the garbage disposal only once, or 
save more water by composting.

Operate the dishwasher only when it is fully loaded. Each dishwater cycle uses 9-25 gallons of 
water, depending on the model. 

Capture and use otherwise wasted water (waiting for water to warm or cool, vegetable or dish 
water). Soapy water is generally OK for watering plants as long as there is no bleach or borax. 

Keep a water bottle in the refrigerator for drinking instead of running tap water until cold.

Bathrooms
Toilets use 27% of average indoor household water. Don’t use toilets as waste 
baskets or ash trays.

Showers use 17% of indoor water. Take shorter showers, five minutes or less. 
Turn shower water off except to wet before soaping, then again for rinsing.

Cut down on bathtub use or fill the tub to a lower level.

Capture the initial cold water in a bucket to water potted plants. Turn it all the 
way to hot until you get the temperature you want to decrease the wait.

Faucets use 16% of indoor water. Only run water when actually using it.

Turning off the tap while brushing your teeth or shaving can save more than 200 gallons of water 
each month.

Rinse your razor in a partially filled sink instead of running the water.

Teach children to turn water faucets off quickly and tightly after each use.

Laundry
Clothes washers consume 22% of indoor water. Wash only full loads of laundry. 
Each washing cycle uses 20 – 40 gallons of water, depending on the model of 
the machine.

Teach children to change into play clothes after school so that school clothes can 
be worn more than once before washing.
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toilet leaks, which can waste as much as 200 gallons a day. 
¸ Put food coloring in the tank and wait. If color shows in the bowl you 

have a leak. 

¸ Adjust or replace the flapper. If you hear the toilet running but color 
didn’t appear in the bowl, adjust the float arm to below the overflow line. 

¸ If it still leaks, call a plumber.

Check and repair faucet and pipe leaks. You can check your entire system by turning everything 
off and seeing if the water meter still shows flow.

Install low-flow shower heads and faucet flow restrictors (aerators). You can purchase quality, low-
flow fixtures for around $10 to $20 each and achieve water savings of 25%–60%.

Replace older toilets with 1.28 gallons-per-flush high efficiency toilets.

Install a circulating hot water system with a timer.

Replace traditional clothes washers with new, energy- and water-conserving machines that use less 
than 27 gallons of water per load.

Insulate hot water pipes. Running the “hot” line to clear cool water is wasteful.





GEORGETOWN DIVIDE PUD 
P.O. Box 4240 

Georgetown, CA 95634 
(530)333-4356

In the Home 
Water is essential to each of us every day. But it’s a limited resource, so we all need to 
rethink the way we use water on a daily basis. By following these water-saving tips inside 
your home, you can help save water every day, whether or not California is in a drought:

Laundry Room 
�Use the washing machine for full loads only to save water and energy 

� Install a water-efficient clothes washer  

Save: 16 Gallons/Load 

Kitchen
�Run the dishwasher only when full to save water and energy. 

� Install a water- and energy-efficient dishwasher.  

Save: 3 to 8 Gallons/Load  
� Install aerators on the kitchen faucet to reduce flows to less than 1 gallon per minute. 

Bathroom
� Install low-flow shower heads.  

Save: 2.5 Gallons 
�Take five minute showers instead of 10 minute showers.  

Save:  12.5 gallons with a low flow showerhead, 25 gallons with a standard 5.0 gallon 
per minute showerhead. 

�Fill the bathtub halfway or less.  

Save: 12 Gallons 
� Install a high-efficiency toilet.  

Save: 19 Gallons Per Person/Day  
� Install aerators on bathroom faucets.  

Save: 1.2 Gallons Per Person/Day 
�Turn water off when brushing teeth or shaving.  

Save: Approximately 10 Gallons/Day 
�Don't use the toilet as wastebasket. 



Outdoors
There are lots of ways to save water, but reducing the water you use outdoors can make the biggest difference of all. 
By making a few easy changes to the way we use water outside our homes – like watering lawns only when needed, 
adjusting sprinklers to avoid watering sidewalks and using a broom instead of a hose – you can save a significant 
amount of water every day.

Landscape 
�Water early in the morning or later in the evening when temperatures are cooler.  

Save: 25 gallons / each time you water 
�Check your sprinkler system frequently and adjust sprinklers so only your lawn is watered and not the 

house, sidewalk, or street.  

Save: 15-12 gallons / each time you water 
�Choose a water-efficient irrigation system such as drip irrigation for your trees, shrubs, and flowers.  

Save: 15 gallons / each time you water. 
�Water deeply but less frequently to create healthier and stronger landscapes. 

�Put a layer of mulch around trees and plants to reduce evaporation and keep the soil cool. Organic mulch 
also improves the soil and prevents weeds.  

Save: 20-30 gallons / each time you water / 1,000 sq. ft. 
�Plant drought-resistant trees and plants.  

Save: 30- 60 gallons / each time you water / 1,000 sq. ft. 
� Information about evapotranspiration (ET) and weather based irrigation controllers is available at:

http://www.cuwcc.org. and www.cimis.water.ca.gov

Cleanup
�Use a broom to clean driveways, sidewalks and patios.  

Save: 8-18 gallons / minute 
�Wash cars/boats with a bucket, sponge, and hose with self-closing nozzle.  

Save: 8-18 gallons / minute 

Activities 
�Teach children that the hose and sprinkler are not toys. 

� Install a pool/spa cover to reduce evaporation and filter backwash.  

Save: 30 gallons / day 
�Test pool and spa water frequently and maintain appropriate chemical balances to avoid the need to drain it 

except for structural repairs. Check your pool and pool plumbing for leaks. 

�
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PURPOSE AND SCOPE 

WATER SYSTEM 
RELIABILITY STUDY 

FOR 
GEORGETOWN DIVIDE PUBLIC 

UTILITY DISTRICT 

INTRODUCTION 

The Georgetown Divide Public Utility District (GDPUD) owns and operates raw 
water storage and delivery systems and treated water storage, pumping and distribution 
facilities which serve the El Dorado County communities of Georgetown, Cool, Pilot Hill, 
Auburn Lake Trails, Greenwood, Garden Valley, Kelsey and surrounding rural areas. 
Water is supplied from GDPUD's Stumpy Meadows Reservoir. Raw water is delivered 
to irrigation services and to water treatment plants through a system of open ditches and 
closed conduits. GDPUD water treatment plants, supplied by the GDPUD ditch system, 
include the Walton Lakes Water Treatment Plant and the Auburn Lake Trails Water 
Treatment Plant. 

The scope of this Reliability Study includes the mapping and evaluation of some 
70 miles of the GDPUD open ditch and raw water piped delivery network and over 200 
miles of GDPUD treated water distribution facilities. The purpose of this study is to 
identify and prioritize repairs, upgrades and measures for both the raw water and 
treated water systems which should be conducted by GDPUD to reliably meet customer 
water demands. 

This Reliability Study has been funded by a grant obtained by GDPUD from the 
California Department of Water Resources. 

STUDY AREA LOCATION 

The GDPUD water service area is located in north-central El Dorado County. 
The GDPUD treated water system map is presented in Figure 1-1. The GDPUD ditch 
system map is presented in Figure 1-2. The study area begins at the Pilot Creek 
Diversion Dam located approximately 11 miles east of Georgetown at elevation 2:,3780 
and extends to the community of Kelsey, approximately 8 miles south of Georgetown at 
elevation 2:,2020 and to the community of Pilot Hill, approximately 12.5 miles southwest 
of Georgetown at elevation 2:,1300. 
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RELIABILITY STUDY OVERVIEW AND ORGANIZATION 

This Reliability Study has been conducted as a joint effort between GDPUD 
engineering, management and field operations staff and KASL Consulting Engineers. 
GDPUD conducted the grants administration and project management. Public reports 
and presentations were provided during the course of this study by GDPUD staff and by 
KASL to advise the GDPUD Board of Directors and the public of the progress of this 
study. Specific tasks conducted by KASL for this Reliability Study included: 

" System Inventory I Data Collection 
" Water Demand Projections 
.. Performance and Design Standards 
" Systems Analysis 
" Alternative Feasibility Analysis 
" Reliability Study Report 

Findings and Recommendations of this Reliability Study Report are summarized 
in Section II of this report and are also included in the GDPUD Ditch System Maps and 
Treated Water Network Reliability Exhibits which are submitted as exhibit attachments 
to this Reliability Study. 

System Inventory and Data Collection (Section Ill) 

GDPUD raw water and treated water delivery, pipeline and distribution facilities 
were mapped using Global Positioning System (GPS) technology. The results of this 
mapping effort are summarized in Section Ill. GPS gathered coordinates and elevations 
were mapped at 1" = 400 scale. The system mapping conducted for the raw water and 
treated water systems were prepared compatible with countywide Geographic 
Information System (GIS) maps prepared by El Dorado County. Coordinating the GPS 
system mapping horizontal control used for this Reliability Study with the GIS control 
system used by El Dorado County allowed the location and alignment of GDPUD raw 
water and treated water facilities to be "layered onto" the road and parcel base maps 
prepared by El Dorado County. The raw water and treated water system maps 
prepared for GDPUD for the Reliability Study are discussed in Section Ill and are 
submitted as exhibit attachments. 

Water Demands (Section IV) 

This Reliability Study uses GDPUD water demand data available for the period of 
1996 through 2001. Water demand information available for some 3000 domestic water 
services and provided in two-month demand (meter reading) increments were evaluated 
and quantified. Presented in Section IV of this study are the results of this analysis. 
GIS information available from El Dorado County including land use descriptions and 
zoning codes were applied to each parcel to identify GDPUD services by land use and 
by acreage. Average day demands and maximum day demands were then calculated 
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by land use category. Land Use categories included residential small acreage, 
residential medium acreage, residential large acreage, agricultural, commercial, 
industrial and public use. Demands were also identified by GDPUD region and zone. 
For the purpose of this Reliability Study the GDPUD treated water distribution service 
area was divided into three regions: 

" Garden Valley I Kelsey 
" Walton Lakes I Georgetown I Spanish Dry Diggins 
" Auburn Lake Trails I Cool I Pilot Hill 

As further described in Section IV these regions have been further divided into 
some 24 pressure zone sub-regions. 

Water demands of the raw water delivery and distribution system have also been 
divided into three sections. These correspond to the principal ditch segments of the 
GDPUD raw water system which are: 

.. Upcountry Ditch 

.. Main Ditch I Pilot Hill Ditch 
" Kelsey Ditch 

Raw water demands and ditch design flows for each segment were determined 
from GDPUD raw water meter data collected at the Tunnel Hill Measuring Flume and 
the Buckeye Measuring Flume and from water treatment plant demands at Walton 
Lakes and Auburn Lake Trails. 

Performance and Design Criteria (Section V) 

As part of the scope of this Reliability Study, improvement standards have been 
prepared for GDPUD water treatment, storage, distribution and service facilities. 
Recommended improvement standards together with standard drawings have been 
submitted to GDPUD. Recommended GDPUD Water System Improvement Standards 
are summarized in Section V. These are compared to EID and PCWA Improvement 
Standards. 

Design and performance criteria for the raw water ditch conveyance system and 
for raw water conveyance structures (culverts, pipelines, etc.) are also presented in 
Section V. 

System Analysis (Section VI) 

The raw water conveyance system was analyzed in the field with GDPUD ditch 
system operators. Findings, the performance of specific ditch systems and the history 
of repairs and maintenance were then reviewed with GDPUD engineering operations 
staff. Each section of the open conveyance ditch system was "pre-marked" ahead of 
GPS survey crews. Previous ditch repairs, known or suspected loss areas, high 
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maintenance segments, low freeboard areas, ditch segments which had been lined or 
replaced with closed conduits, ditch structures and ditch appurtenances, were identified 
in the field so that the location and limits of these features could be included in the raw 
water system mapping. 

After the initial raw water system mapping was conducted, a field check of the 
mapped ditch segments was performed. Each of the ditch sections was again reviewed 
in the field with the ditch operators. The significance and conditions of previous repair 
areas, the significance of known or suspected loss areas, areas of known or suspected 
instability and the accuracy of the initial mapping effort was checked. Corrections to the 
raw water system maps were made to more accurately reflect the ditch system 
improvements and conditions. Revised ditch system maps were also submitted to 
GDPUD engineering and operations staff for review. 

Open channel flow analysis was conducted for each segment of the open ditch. 
With ditch slope and typical ditch cross section determined in the field the capacity of 
each ditch segment to carry design flows with at least the minimum freeboard allowance 
was determined. The capacity of each closed conduit and the capacity of each culvert 
crossing was also checked. Details of these calculations and capacity determinations 
are included in Section VI. Recommended raw water conveyance measures to improve 
system reliability are discussed in Section VII. 

To evaluate the treated water transmission and distribution system WaterCad 
distribution system modeling software developed by Haestad Methods was used. The 
GDPUD water distribution systems were created from the field mapping conducted as 
part of the system inventory and data acquisition task and from available GDPUD water 
system improvement plans. Once the water system networks were created from the 
field mapping, pipe diameters, junctions and system parameters (water storage tank 
and water surface elevations, pump characteristics, PRV settings, normally open and 
closed valves, etc.) were reviewed with GDPUD staff. The network models developed 
for the Walton Lakes System and the Auburn Lake Trails System were then calibrated. 
Steady static pressure readings were conducted in the field and compared to pressure 
readings predicted by the network models for demands typical of the period that field 
measurements were taken. Adjustments to the models were then made to accurately 
reflect measured field conditions. Fire hydrant flow tests were then performed 
throughout the Auburn Lake Trails and Walton Lakes Systems. Actual fire hydrant flows 
and pressures were compared to results predicted by the network models. 
Adjustments, as necessary, were made to pipe roughness and network system 
parameters. Fire hydrant tests were repeated until close correlation between actual and 
predicted results were achieved. Once the GDPUD treated water networks were 
accurately modeled and calibrated the ability of the existing distribution systems to 
reliably meet existing maximum day demands, maximum day plus a 5% increase in 
demands, maximum day plus a 10% increase in demands and maximum day plus fire 
flow demands were tested. The result of this analysis is included in Section VI. 
Recommended treated water system measures to improve system reliability are 
described in Section VIII. 
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Ditch System Reliability Measures (Section VII) 

Measures recommended to enhance ditch system reliability and performance are 
described in Section VII of this Reliability Study. These were reviewed with GDPUD 
staff and prioritized. Ditch system modifications proposed for public health and safety 
are assigned the highest priority. Measures which increase system reliability and help 
ensure the supply for raw water to GDPUD water treatment plants are assigned a higher 
priority than modifications proposed downstream of water treatment supply intakes. 
Measures designed to ensure the continued delivery of existing raw water flows and to 
reduce conveyance losses are assigned a higher priority than measures suggested to 
enhance capacity. 

Treated Water System Reliability Measures (Section VIII) 

Measures recommended to enhance the treated water system reliability and 
performance are described in Section VIII of this Reliability Study. System 
improvements to reliably meet maximum day demands and to reliably meet maximum 
day plus fire flow demands were evaluated using the WaterCad network analysis. 
Water distribution system loops to provide alternative or enhanced water delivery paths, 
replacement of critical water mains with larger diameter pipe or with parallel mains and 
the replacement of old pipe section which have poor hydraulic sections with new, 
smooth, pipe are typical of network alternatives considered to improve system reliability. 
The benefits realized with each alternative were compared on the basis of costs, 
feasibility and performance. Recommended reliability measures, together with the 
prioritization of improvements were reviewed with GDPUD staff. 
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II SUMMARY 

The findings and recommendations of the GDPUD Network Reliability Study are 
summarized in this section. 

PURPOSE 

The purpose of this Study is to identify and prioritize repairs, upgrades and 
measures to ensure that GDPUD raw water and treated water distribution and storage 
networks reliably meet customer demands. This Reliability Study shall serve as the 
basis for the implementation of cost effective raw water and treated water 
improvements. It is intended that this Study assist GDPUD in developing a Capital 
Improvements Program so that reliability measures can be budgeted and scheduled. It 
is intended that this Study serve as the basis for low interest construction loans and 
water system improvement grant applications available from State and Federal 
agencies. 

The analysis and recommendations presented herein help prioritize the 
completion of remedial work. Design and operational criteria and system demands are 
developed so that GDPUD engineering and operations staff can effectively proceed with 
structural and non-structural upgrades and repairs and effectively utilize available 
maintenance and improvement funds. This Study also provides the necessary network 
model development, demands and criteria to help GDPUD staff evaluate proposed 
extensions or modifications to the existing distribution systems. 

SCOPE 

The scope of this Reliability Study includes the mapping and evaluation of 
approximately 70 miles of the GDPUD raw water delivery and raw water storage network 
and approximately 200 miles of the GDPUD treated water pumping, storage and 
distribution system. The scope of this Study does not include evaluation of the Stumpy 
Meadows Reservoir and does not include evaluation of the Walton Lakes Water 
Treatment Plant or the Auburn Lake Trails Water Treatment Plant. 

SYSTEMS INVENTORY AND MAPPING 

To effectively evaluate the condition and performance of both the raw water and 
treated water systems, inventory and mapping of existing distribution and storage 
facilities was conducted. Both the raw water and treated water networks were mapped 
using GPS technology. Mapping was conducted at 1" = 400' scale. A survey control 
network was established within and around the GDPUD service area. This network 
permitted mapping accuracy to 2:1 foot, both horizontal and vertical. The GPS mapping 
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conducted for this Study takes advantage of the GIS mapping recently conducted by El 
Dorado County. GPS-gathered data was best fit to the County's parcel and roadway 
mapping. 

Reduced size, GDPUD treated water system maps (21 sheets) completed for 
this Study are included in the Appendix. Network maps are prepared for storage and 
distribution systems served by the Auburn Lake Trails (AL T) Water Treatment Plant and 
by the Walton Lakes (WL) Water Treatment Plant. The treated water distribution 
system mapping completed for this Study includes pipe alignment, size and junctions, 
water storage tank elevations, pump station operating characteristics and pressure 
reducing valve set points. The system mapping conducted for the· GDPUD treated 
water systems is a compilation of field surveys, as-builts, water system improvement 
plans and GDPUD-supplied operations information. The water system maps, prepared 
so that computer network modeling and analysis could be conducted, also provide a 
valuable data and inventory resource tool for GDPUD engineering and operations staff. 

Reduced size, GDPUD raw water system maps (22 sheets) completed for this 
Study are included in the Appendix. Ditch system maps are prepared for the Upcountry 
(UC), Main I Pilot Hill (PH) and Kelsey (K) ditch systems. The raw water system maps 
include the location, alignment, slope and capacity of each raw water ditch and pipeline 
segment. The location and limits of existing ditch system improvements (piped sections, 
lining, culverts, wastegates, structures) are shown. Highlighted on the maps are priority 
repair areas recommended as part of this Study. The raw water mapping provides an 
accurate inventory of the main ditches, lateral ditches and irrigation pipelines. Similar to 
the treated water system mapping, raw water system maps were best fit to the El 
Dorado County parcel and road base maps. Full size and half size reduction ditch 
system maps prepared for this Study have been provided to GDPUD. While the ditch 
system maps were prepared to evaluate the performance and condition of the raw water 
delivery system they also serve as a valuable resource for the ongoing operation and 
maintenance of the GDPUD raw water system. 

WATER SYSTEM DEMANDS 

For the purpose of this Study GDPUD treated water system demands were 
determined by region, by pressure zone and by land use. A summary of demand results 
for residential land uses, by region, is as follows: 
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Land Use 

Small Acreage 
Residential 

Medium 
Acreage 
Residential 

Large Acreage 
Residential 

Garden Valley I 
Kelsey 

Avg. 
Da 

295 

425 

475 

750 

1070 

1200 

360 915 

390 990 

450 1140 

ALT I Cool I 
Pilot Hill 

435 1045 

510 1225 

550 1320 

The average and maximum day residential water demands presented above 
compare well with El Dorado Irrigation District Standard Water Demands for the EID 
Central Region. 

Water demand findings for residential, agricultural, commercial, industrial and 
public land uses and for each of the 24 pressure zones identified for the GDPUD water 
service area are presented in Tables IV-1, IV-2 and IV-3 of this Study. Average day and 
maximum day water demand findings were used to calibrate the network model and to 
conduct the system analysis. 

Ditch design flows are also presented in Section IV. A summary of peak 
summer time ditch flows, by segment is as follows: 

" X'i:G'DPUD DITCH .·· 
·)'':b'ifslriN f:tows"· .. 

GDPUD Ditch Section 

Upcountry 
Above Tunnel Hill 
Tunnel Hill to Walton Lakes 
Walton Lakes to Crails 
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32 to 35 
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Main I Pilot Hill 
Main Ditch No. 1 
Main Ditch No. 2 
Pilot Hill Ditch 

Kelsey 
Kelsey Ditch No. 1 
Kelsey Ditch No. 2 

Spanish Dry Diggins 

Taylor Mine 

Cherry Acres 

16 to 20 
12.5 to 16.5 

3 to 12 

8 to 10 
3 to 8 

2 to 3 

3 to 5 

2 to 3 

In Section IV ditch design flows are further segmented into specific ditch 
segments. Ditch design flows are compared to ditch capacity determinations. 

PERFORMANCE AND DESIGN CRITERIA 

Prior to the preparation of this Reliability Study, GDPUD had no formally defined 
performance and operation criteria for either the treated water or the raw water system. 
Recommended Water System Improvement Standards have been prepared as part of 
this Study and submitted to the District. Performance and design criteria included in 
these Standards for treated water system demands, fire flows, treated water storage, 
transmission mains and design pressures are presented in Section V. These include: 

RECOMM§,~'Q_~pP~R~O~~ANCEAND·' ;,.' ,,, ?' · 
/[)E$1GNCRITERIN•·· ' :~?;~:;.,,·· 

Fire flows: 

Treated Water Storage: 

Fire Storage Reserve: 

System Peaking Storage: 

Emergency Storage: 

Transmission Main Size: 

Georgetown Divide Public 
Utility District 

500 gpm per hydrant for Single Family and Duplex 
Residential land use areas 
Min. 20 psi delivery pressure 

Min. Capacity, 250,000 gallons 

4 hours of design fire flow 

20% of the total daily fire flow 

Min. of 4 hours under maximum day demands 

Min. 8-inch diameter mains· to deliver max. day 
demands at less than 1 0 fUsee. 
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Transmission Main 
Material: 

Design Pressures: 

Min. Pipe Cover: 

Raw Water Storage: 

PVC C-900 or C 905, CL 150 I 200 or 
DIP CL 200 min. 

Not less than 35 psi and not more than 115 psi at 
the meter 

3 feet 

Not less than 50 ac-ft available to Walton Lakes 
and Auburn Lake Trails Water Treatment Plants 

Ditch System Culvert and Per Table V-2 
-Pipe Criteria: 

Min. Allowable Ditch 
Freeboard: 

SYSTEMS ANALYSIS 

Treated Water 

1 to 2 feet for Upcountry Ditch; 6 inches to 1 foot 
for other GDPUD ditches 

Treated water distribution models were developed for both the Auburn Lake 
Trails water system and the Walton Lakes treated water system. The network models 
were calibrated to ensure that model results accurately simulate actual conditions. With 
the assistance of local fire departments static pressure calibrations and flow test 
calibrations were completed for both systems. 

Maximum Day Demands 

Under maximum day demands, systems analysis using the Auburn Lake Trails 
model identified 9 pipe junctions, demand or fire hydrant nodes with pressures below the 
35 psi minimum criteria. Within the Walton Lakes system, network analysis identified a 
total of 7 pipe junctions, demand or fire hydrant nodes with pressures below 35 psi 
during maximum day demand conditions. 

Maximum Day Plus Fire Flows 

Both the Auburn Lake Trails and Walton Lakes distribution systems were 
evaluated under maximum day plus 500 gpm fire flow conditions. Within the Auburn 
Lake Trails service area maximum day plus fire flow design criteria could not be met at 
11 hydrant locations (out of 275 total). Under these test conditions either the minimum 
required flow could not be delivered with a minimum of 20 psi residual at the hydrant or 
the fire flow plus maximum day demands caused unacceptably low pressures 
somewhere in the system. 
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There are approximately 250 fire hydrants within the Walton Lakes system. 
Maximum day demands plus a 500 gpm fire flow was evaluated at each hydrant. At 
some 60 hydrant locations either the residual pressure at the hydrant dropped below 20 
psi or unacceptably low pressures occurred somewhere within the distribution zone 
during the simulated test condition. 

Storage Tank Capacities 

Within the Auburn Lake Trails system, the Deer Ravine Tank is under capacity. 
With the Walton Lakes system, the Garden Park and Hotchkiss Hilr Sub Tanks are 
under capacity. 

Ditch System 

Based on the analysis of field conditions, system performance, capacity and 
design criteria, the following segments of the ditch system include features which 
require priority reliability improvement measures. 

Upcountry Ditch 
(6 locations) 

Main Ditch #1 
(7 locations) 

Main Ditch #2 
(3 locations) 

Georgetown Divide Public 
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··L(),~~Tia~~~~~~~~:~:Q~~~~p-r .·· 
Segment 

• Structure #1 to Structure #2 
• Structure #2 to Structure #3 
• Structure #3 to Structure #4 
• Structure #5 to Structure #6 
• Balderstan Wastegate to Sand Trap Siphon 
" Buckeye Conduit to Shroeder Conduit 

• Buffalo Hills Conduit to Spanish Dry Diggins 
Rd. 

• Spanish Dry Diggins Rd. to Taylor Mine Outlet 
• Taylor Mine Outlet to Cabin Wastegate 
• Cabin Wastegate to Growlersberg Wastegate 
• Growlersberg Wastegate to Summers 

Wastegate 
• Summers Wastegate to Spools Wastegate 
• Spools Wastegate to Jackass Wastegate 

• Blue Heron Falls to Kaiser Siphon 
• Kaiser Siphon to AL T Water Treatment Plant 
• Willow Creek Wastegate to Baldridge 

Wastegate 
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Pilot Hill Ditch 
(4 locations) 

Kelsey Ditch # 1 
( 4 locations) 

11 Doman Wye to Knickerbocker Creek 
11 Lovejoy Wastegate to Nagle Wastegate 
11 Nagle Wastegate to Capecroft Wastegate 
11 Wagner Reservoir to Wagner Reservoir 

Wastegate 

11 The Crails to St. James Wastegate 
• St. James Wastegate to State Highway 193 
• Forest View Dr. Falls to Irish Res. Wastegate 
" Stark Wastegate to Kelsey Reservoir 

Priority reliability measures on the Upcountry Ditch typically include replacement 
of unstable ditch sections with piping. Priority measures on the Main I Pilot Hill Ditch 
typically include repair of sections with cribwalls and berm improvements. Priority 
measures on the Kelsey Ditch typically include gunnite lining of high loss areas. 
Specific reliability measures recommended for each segment of the ditch system are 
included in Section VII of this Study. 

Raw Water Storage 

Currently raw water storage capacity upstream of the GDPUD Water Treatment 
plants is approximately 33.9 ac-ft. A minimum of 50 ac-ft is recommended. 
Construction of new raw water storage reservoirs was evaluated. Expansion of existing 
raw water storage ponds was also evaluated and recommended as follows: 

Reservoir 

Walton Lakes 
Greenwood 
Auburn Lake Trails 

Totals 

Existing Capacity 
(ac-ft) 

14.0 
14.3 
5.6 

33.9 

DITCH SYSTEM RELIABILITY MEASURES 

Expanded Capacity 
(ac-ft) 

24.7 
24.4 
9.6 

58.7 

Priority ditch system reliability measures recommended for the ditch system are 
summarized in Table 11-1 of this Study. These are also highlighted on the Ditch System 
Maps included in the Appendix of this Study. It is recommended that these measures 
be conducted over the ne~ 5 years. Estimated costs are projected ahead to the mid 
point of the 2003 - 2008 implementation period. Maintenance, access and second 
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priority reliability measures are also identified for this Study. These are itemized in 
Table Vll-2 of this study but are not repeated in this Summary. "Second-tier" measures 
include SCADA instrumentation and control systems for the ditch flows and reservoir 
levels and the purchase of a second narrow track excavator. 

TREATED WATER RELIABILITY IMPROVEMENTS 

Priority treated water system reliability measures are summarized in Table 11-2 
for Auburn Lake Trails and in Table 11-3 for Walton Lakes. These tables are also 
included in Section VIII of this Study. Treated water reliability measures are assigned a 
priority of 1 to 4. It is recommended that the first priority measures be completed over 
the next five years with the second, third and fourth priority measures completed within a 
5 to 10, 10 to 15 and 15 to 20 year schedule. Highest priority Auburn Lake Trails 
system improvements include: 

• ALT 18 

II ALT 4A1 

• ALT 9 

Supply Greenwood Road from Walton Lakes 

Replace treated water golf course supply with raw water 
supply 

Construct second Deer Ravine Tank (600,000 gallon 
capacity) 

Highest priority Walton Lakes measures include: 

• WL2 Fain Lane Line Extension 

• WL4B Remove Quiet Place Check Valve 

• WL3A Bayne Road ~ine Extension 

II WL 15 Whitney Creek Pressure Reducing Station 

• WL20 Garden Park Line Replacement 

B WL21 Hancock Road Tank Tie 

Water treatment system reliability measures for both Auburn Lake Trails and for 
Walton Lakes are included as Exhibit attachments to this Study. These have been 
placed in the back pocket of this Study. 
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TABLE 11·1 

SUMMARY OF PRIORITY RELIABILITY MEASURE 
RECOMMENDATIONS 

GDPUD DITCH SYSTEM 

.··•'·~· .. ~\s,vM~hm.····· .·.·.··· .••;.·;('~~~;~h~~~;~)~t1):,· ·.~:i:\.···· ••·"···~:~x:i~~s&r;iotfan{;··:····'·· ;~.:t:~~i~gi~,;!~~~~~v~~%;t·u~ .. 
o,;·· .--,., ;· ~-\"t ·,·:;, ~-.:_ :-.~,,- ~- ·, __ . . :· -_}_:; -· -i''' -_·.:~j,:,·: ; .' ·_:..·<'--• ·::_ /.-<·'· .. ' ~/>:::·; .. 

'~ '':.:.- \ . . - " . ,:: .. ', --:.-:· ;'.;. :': 
Upcountry Ditch Structure #1 to • Construct retaining walls. I $548,000 

Upcountry Ditch 

Upcountry Ditch 

Upcountry Ditch 

Structure #2 slope stabilization for 
(UC-5) downslope levee at "the 

Narrows" 

Structure #2 to 
Structure #3 

(UC-4) 

Structure #3 to 
Structure #4 

(UC-4) 

Structure #5 to 
Structure #6 

(UC-4) 

Balderston 
Wastegate to 

Sand Trap Siphon 
(UC-2) 

Walton Lake 
(UC-2) 

Buckeye Conduit 
to Shroeder 

Conduit 
(PH-7) 

• Widen access road from 6 
feet to 1 0 feet 

• Replace 250 feet of open 
ditch with 48" pipe 

• Provide 1 foot of additional 
freeboard for 400 feet of 
ditch 

• Replace 500 LF of ditch with 
48" pipe 

• Replace 500 LF of ditch with 
48" pipe 

• Provide 1 foot of additional 
freeboard, 1000 feet of lined 
and unlined section of ditch 

• Dredge Walton Lake to 
restore holding capacity to 
approx. 25.0 acre-feet 

• Provide bypass piping during 
dredging 

• Provide 1 foot of additional 
freeboard for approximately 
11 00 feet of lined ditch 

Subtotal, Upcountry Ditch 

$111,000 

$496,000 

$85,000 

$1,922,000 
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',LiW~~~~~QM&il~ 5, :, 

Main I Pilot Hill 
Ditch 

(Main Ditch #1) 

Main I Pilot Hill 
Ditch 

(Main Ditch #1) 

Main I Pilot Hill 
Ditch 

(Main Ditch #1) 

Main I Pilot Hill 
Ditch 

(Main Ditch #1) 

Main I Pilot Hill 
Ditch 

(Main Ditch #1) 

Main I Pilot Hill 
Ditch 

(Main Ditch #1) 

Main I Pilot Hill 
Ditch 

(Main Ditch #1) 

TABLE 11-1 (cont.) 

Buffalo Hills • 
Conduit to 

Spanish Dry 
Diggins Rd. 

(PH-7) 

Spanish Dry • 
Diggins Rd. to 

Taylor Mine Outlet 
(PH-7) 

Taylor Mine Outlet • 
to Cabin 

Wastegate • 
(PH-7) 

• 

Provide 6 inches of 
additional freeboard for 
approximately 500 feet of 
unlined ditch 

Gunnite line approximately 
2500 feet ·of ditch or improve 
ditch with crib walls and 6" of 
additional freeboard 

Construct crib wall 
improvements at 3 locations 
Replace 500 feet of 
deteriorated lining with new 
lining 
Provide 6 inches of 
additional freeboard, 500 
feet of ditch 

• Replace Cabin Wastegate 

Cabin Wastegate • 
to Growlersberg 

Wastegate 
(PH-7) 

Growlersberg • 
Wastegate to 

Summers 
Wastegate 

(PH-7) 

Summers • 
Wastegate to 

Spools Wastegate 
(PH-7) 

Replace 1800 feet of lined 
ditch with new lining 

Provide crib wall repairs at 3 
locations 

Repair 600 feet of ditch with 
crib walls and 6 inches of 
additional freeboard 

Spools Wastegate • Provide crib wall repairs at 2 
to Jackass locations 
Wastegate 

(PH-5) 

$60,000 

$305,000 

$186,000 

$200,000 

$11,000 

$93,000 

$7,500 
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TABLE 11-1 (cont.) 

. ,,;~~\~~ij'\'' !(~~~l~~~~jjh'··· 
~ .··,·.~. ~,r;.·.:.' .: :; /~:~'~· 

Main I Pilot Hill Jackass • Dredge Greenwood 
Reservoir to provide capacity 
of .:t,24.4ac-ft 

Ditch Wastegate to 
(Main Ditch #1) Greenwood 

Main I Pilot Hill 
Ditch 

(Main Ditch #2) 

Main I Pilot Hill 
Ditch 

(Main Ditch #2) 

Main I Pilot Hill 
Ditch 

(Main Ditch #2) 

Main Ditch I 
Pilot Hill Ditch 

(Pilot Hill Ditch) 

Main Ditch I 
Pilot Hill Ditch 

(Pilot Hill Ditch) 

Main Ditch I 
Pilot Hill Ditch 

(Pilot Hill Ditch) 

Reservoir 
(PH-5) 

Blue Heron Falls 
to Kaiser Siphon 

(PH-5) 

Kaiser Siphon to 
ALT Water 

Treatment Plant 
(PH-4) 

Willow Creek 
Wastegate to 

Baldridge 
Wastegate 

(PH-4) 

Doman Wye to 
Knickerbocker 

Creek 
(PH-3) 

Lovejoy 
Wastegate to 

Nagle Wastegate 
(PH-2) 

Nagle Wastegate 
to Capecroft 
Waste gate 

(PH-2) 

• Gunnite line 600 feet of 
existing ditch 

• Dredge AL T raw water 
storage reservoir to provide 
capacity of .:t,9.6 ac-ft 

• Provide bypass piping during 
dredging 

• Repair with crib walls, 5 ditch 
sections damaged by cattle 

• Place 3000 lineal feet of 
cattle control fencing 

• Remove and replace 2-18" 
CMP and 24" STL culverts 
with 42x29 CMPA or 36" 
CMP 

• Gunnite line approximately 
400 feet of ditch 

• Replace Nagle Wastegate 

• Provide crib wall; repair, .:t,50 
feet in length, one location 

Main Ditch I 
Pilot Hill Ditch 

(Pilot Hill Ditch) 

Wagner Reservoir • Gunnite line .:t,250 foot ditch 
to Wagner section 
Reservoir 

Wastegate 
(PH-1) 

Subtotal, Main I Pilot Hill Ditch 

$416,000 

$84,000 

$198,000 

$80,000 

$22,000 

$81,000 

$4,000 

$28,000 

$1,775,500 
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TABLE 11-1 (cont.) 

Kelsey Ditch The Crails to St. 
(Kelsey Ditch James Wastegate 

#1) (K-4) 

Kelsey Ditch St. James 
(Kelsey Ditch Wastegate to 

#1) State Highway 193 
(K-4) 

Kelsey Ditch Forest View Dr. 
(Kelsey Ditch Falls to Irish Res. 

#1) Wastegate 
(K-3) 

Kelsey Ditch Black Oak Siphon 
(Kelsey Ditch to Dukes 

#2) Wastegate 
(K-2) 

Kelsey Ditch Dukes Wastegate 
(Kelsey Ditch to State Highway 

#2) 193 
(K-2) 

Kelsey Ditch Mellows 
(Kelsey Ditch Wastegate to 

#2) Kelsey Flume 
(K-1) 

Kelsey Ditch Kelsey Flume to 
(Kelsey Ditch Stork Wastegate 

#2) (K-1) 

Georgetown Divide Public 
Utility District 

• 

• 

• 

• 

• 

• 

• 

• 

Remove and replace 2-15" $136,000 
PVC pipes at two locations; 
total .::!:.800 lineal feet, replace 
with min. 30" pipe or 42"x29" 
CMPA 
Place trash racks (Grizzlies) 
at upstream end of new 
pipes 

Remove and replace 18" $8,000 
CMP culvert, replace with 
42"x29" CMPA or 42" CMP 

Gunnite line approximately $75,000 
600 lineal feet of ditch 

Gunnite line approximately $51,000 
400 lineal feet of ditch 

Gunnite line approximately $125,000 
1000 lineal feet of ditch (total 
two locations) 

Gunnite line approximately 
800 lineal feet of ditch (total 
two locations) 

Gunnite line approximately 
400 lineal feet of ditch 

$95,000 

$48,000 

Water System 
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.. -.,·.- .. 
Kelsey Ditch 
(Kelsey Ditch 

#2) 

TABLE 11-1 {cont.) 

Stork Wastegate 
to Kelsey 
Reservoir 

(K-1) 

• Gunnite line approximately 
800 lineal feet of ditch (total 
two locations) 

• Reconstruct Stork 
Wastegate 

$120,000 

Subtotal, Kelsey Ditch $563,000 

Estimated Total, All Priority Measures $4,260,500 

(1) Refer to Ditch System Map Sheets included in the Appendix of this Study 
(2) Costs are based on ENRCC = 7000 projected for mid-point of 2003 -

2008 Priority Measure Schedule 
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GDPUD WATER SYTEM RELIABILITY MEASURES 

AUBURN LAKE TRAILS SERVICE AREA 

SUMMARY OF COSTS 6-Nov-02 

3% PER YEAR INCREASE, ENR-CCI 6,481 
Measure# Description Amount 

ALT-1A GREENWOOD RD FEED FROM WL $ 308,000 
AL T-1 B GREENWOOD RD MAIN REPLACEMENT $ 833,000 
ALT-2 ANGEL CAMP CT. BOOSTER PUMP $ 102,000 
ALT-3 HIGHWAY 193 CROSS TIE-BRINKS LN REPLACE $ 267,000 
ALT-4A GRAVITY RAW WATER FOR GOLF COURSE $ 413,000 
AL T-4B DIGGER TREE CT TO WESTVIEW TRL TIE $ 40,000 
ALT-5 INDIAN ROCK ROAD MAIN REPLACEMENT $ 66,000 
ALT-6 CHERRY ACRE ROAD PRV-CROSS TIE $ 160,000 
ALT-7 CATECROFT ROAD MAIN REPLACEMENT $ 209,000 
ALT-8A HWY 49-PILOT HILL LOOP $ 387,000 
AL T-8B SALMON FALLS ROAD MAIN REPLACEMENT $ 514,000 
ALT-9 SECOND DEER RAVINE TANK, 0.6 MG $ 1,965,000 
AL T-10 CHERRY HILLS TANK, 0-4 f0G $ 787,000 

6,800 

1 
$ 324,000 

$ 434,000 
$ 

$ 

$2,062,000 

7,880 
Priority 

2 

$ 
$ 

49,000 
$ 

195,000 
$ 

$ 

7777_ G~ee~i:l~,qi<,:Ln #1. 04 
Citrus Relgt;its;CA gss1o 

<~~-!~, 

9,140 10,6001 

3 4 

$1,363,000 
144,000 
377,000 

94,000 

295,000 
$ 633,000 

725,000 

$1,110,000 

TOTAL, CURRENT COSTS 1 $ s,osf;ooo 1 

PROJECTED FUTURE COSTS 1 $ 2,a2o,ooo 1 $ 244,ooo J$2,74s~ooo ll1,99s,oo<r 1 

Table 11-2 Summary 
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GDPUD WATER SYSTEM RELIABILITY MEASURES 

WALTON LAKES SERVICE AREA 

7777 Greenbackln #104 
Citrus Heights,GA 95610 

Tei91~/i22-'1B~O- . 
. . ·. Fax91.6~[22.,459fi; 
' "We take engineering . 

·. personallY' 

SUMMARY OF COSTS 6-Nov-02 

3% PER YEAR INCREASE, ENR-CCI 6,481 6,800 7,880 9,1401--10,600 

Measure# Description Amount Priority 
1 2 3 4 

WL-1 CITABRIA LN LOOP TIE $ 92,000 $ 112,000 
WL-2 FAIN LANE EXTENSION $ 364,000 $ 382,000 
WL-3 BUFFALO HILL RD LINE REPLACEMENT $ 96,000 $ 136,000 
WL-4A QUIET PLACE LOOP TIE $ 59,000 $ 97,000 
WL-4 B QUIET PLACE REMOVE CHECK VALVE $ 5,000 $ 6,000 
WL-5 HOLLOWAY DR LINE REPLACEMENT $ 74,000 $ 105,000 
WL-6 LONGVIEW LANE LINE REPLACEMENT $ 270,000 $ 381,000 
WL-7 RESERVOIR RD, SOD, HWY 193 REPLACEMENTS $ 917,000 $ 1,115,000 
WL-8 SILENT MEADOW LN LINE REPLACEMENT $ 127,000 $ 180,000 
WL-9 SANROMO ROAD LINE REPLACEMENT $ 531,000 $ 869,000 
WL-10 BLACK OAK MINERD PROPOSED IMPROVEMENT $ 59,000 $ 97,000 
WL-11 GREENWOOD ROAD MAIN REPLACEMENT $ 208,000 $ 253,000 
WL-12 TRAVERSE CREEK RD. LINE REPLACEMENT $ 454,000 $ 743,000 
WL-13A BAYNE ROAD LINE EXTENSION $ 405,000 $ 425,000 
WL-13B BAYNE ROAD TANK $ 1,350,000 $ 1,642,000 
WL-14 LAZY BROOK TRAIL LINE REPLACEMENT $ 128,000 $ 210,000 
WL-15 WHITNEY CT. PRESSURE REDUCING STATION $ 108,000 $ 114,000 
WL-16 OAK LANE LINE REPLACEMENT $ 151,000 $ 213,000 
WL-17 SHASTA RD. LINE REPLACEMENT $ 109,000 $ 179,000 
WL-18 TALMALPAIS RD. LINE REPLACEMENT $ 110,000 $ 156,000 
WL-19 PIKES PEAK CIR. LINE REPLACEMENT $ 64,000 $ 91,000 
WL-20 GARDEN PARK LINE REPLACEMENT $ 97,000 $ 102,000 
WL-21 HANCOCK ROAD TANK TIE $ 113,000 $ 119,000 
WL-22 GARDEN PARK TANK PROPOSED IMPROVEMENTS $ 836,000 $ 1,017,000 
WL-23 HOTCHKISS HILL SUB TANK ADDITION $ 444,000 $ 627,000 
WL-24 TRAVERSE CREEK RD. BOOSTER PUMPS $ 62,000 $ 88,000 
WL-25 CHRYSLER CIR & ROLLER COASTER REPLACEMEN $ 570,000 $ 933,000 

TOTAL, CURRENT COSTS $ 7,803,000 

PROJECTED FUTURE COSTS [}1,148,()_~_01 $ 4,139,000 I$1~977,00Cfl $ 3~128,000 I 

Table 11-3 Summary 



Ill INVENTORY I DATA COLLECTION 

In this section of the Reliability Study the mapping of existing GDPUD raw water 
and treated water systems is summarized. 

GPS MAPPING AND CONTROL 

The scope of this task included accurate mapping of existing GDPUD raw water 
and treated water facilities using GPS technology. GPS-gathered coordinates and 
elevations were mapped at 1" = 400 scale for both the raw water and treated water 
systems. The base maps prepared for the GDPUD facilities as part of this task were, 
for the most part, compatible with the countywide GIS mapping conducted by El Dorado 
County. The GPS-gathered information was "best fit" to the parcel and roadway GIS 
mapping conducted by the County and with few exceptions, good agreement between 
the GPS data compiled for this project and the County's base maps was obtained. 

To obtain accurate longitude, latitude and elevation data for each data point five 
control points were established within and around the GDPUD service area. With the 
location and elevations of these base control points established the GPS data collected 
at each point along the ditch or along GDPUD treated water mains was calibrated using 
Real Time Kinetic (RTK) surveys. A horizontal and vertical accuracy of .!,1 foot was 
obtained using this control system. Supplemental field surveys were conducted in areas 
where adequate GPS coverage could not be obtained. This occurred in areas of dense 
tree cover and in areas along the GDPUD ditch where topography prevented adequate 
satellite access. Over 5000 data points were collected in the raw water and treated 
water mapping effort. 

DISTRICT SUPPLIED DATA 

Field data was supplemented by GDPUD supplied improvement plans available 
for the treated water and raw water delivery systems. GDPUD improvement plans were 
used to determine the material, age and size of treated water main improvements 
(valves, hydrants, pipelines, PRV's, tanks, etc.). 

The alignment and location of raw water conduits were plotted on the raw water 
ditch system map. The location of physical facilities, valves, pipeline inlets and outlets, 
etc. were determined in the field to verify that the improvement plans accurately 
reflected as-built conditions. 

DISTRICT MAPPING ASSISTANCE 

Ditch system appurtenances important to the mapping of existing GDPUD 
facilities were pre-marked. GDPUD ditch superintendents together with KASL 
engineering staff "flagged" the location of ditch structures, ditch culverts, lined sections, 
cribwalls, old repairs, low berms, fence crossings, waste gates and flumes. The location 
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and limits of these facilities were then included in the ditch system mapping. In addition, 
GDPUD ditch superintendents identified the location and alignment of raw water 
pipelines constructed to serve GDPUD irrigation customers remote from the ditch 
system. The location and alignment of the ditch pipeline appurtenances have also been 
included in the raw water mapping effort. 

GDPUD treated water system appurtenances shown on District-supplied maps 
were located in the field. Where valves, hydrants, PRV's and tanks shown on District 
maps could not be located GDPUD staff provided assistance to KASL engineering and 
surveying crews to determine as-built locations. GDPUD treated water base maps 
include information on tank elevations, normal and minimum water levels, booster pump 
operating characteristics and the normal operating range of pressure reducing valves. 
This District-supplied information was needed to complete the network modeling of the 
treated water systems. 

TREATED WATER SYSTEM MAPPING 

GDPUD treated water system map\5 (21 sheets) prepared for this Reliability 
Study are included in the appendix of this report. Over 200 miles of treated water 
pipelines are mapped. Treated water improvements served by the Auburn Lake Trails 
(AL T) Water Treatment Plant are shown on the "AL T" plan sheets. These 
improvements include the AL T treated water booster pumps, Angels Camp Tank, Deer 
Ravine Tank and Pilot Hill Tank. The AL T water treatment plant has a capacity of 2.3 
MGD. Maximum day deliveries as high as 2.2 MGD have been recorded. The AL T 
water system maps and GPS data were imported into the WaterCad model to conduct 
the AL T network analysis. As further discussed in Section VI, the AL T network model 
developed from this mapping effort includes some 28 PRV's, over 850 pipeline 
segments and over 650 demand, pipeline junction and fire hydrant nodes. 

Treated water improvements served by the Walton Lakes (WL) Water Treatment 
Plant are shown on the "WL" plan sheets. WL treated water network improvements 
include the Walton Lake Tank, Hotchkiss Hill Tanks, Black Oak Mine Tank, Spanish Dry 
Diggins Tank, Garden Park Tank and Kelsey Tank. The capacity of the WL Water 
Treatment Plant is 2.3 MGD. A maximum day production of 1.8 MGD has been 
recorded for this facility. The WL water system maps and GPS data were imported into 
the WaterCad model to conduct the WL network analysis. The WL network model 
includes over 20 PRV's, over 800 pipeline segments and over 800 demand, pipeline 
junction and fire hydrant nodes. The WL system includes the community of Georgetown 
and the older portions of the GDPUD service area. Facilities of the WL treated water 
distribution system are, in general, older than the AL T system. As further discussed 
herein more extensive measures are needed to improve the reliability of the WL system 
than the newer AL T system. 
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RAW WATER SYSTEM MAPPING 

GDPUD raw water system maps (total 23 sheets) prepared for this Reliability 
Study are also presented in the appendix. The GDPUD ditch system is divided into 3 
distinct segments; the Upcountry Ditch, the Main I Pilot Hill Ditch System and the Kelsey 
Ditch. 

The Upcountry Ditch System encompasses some 16.4 miles of open ditch and 
raw water conduits and includes the Buckeye Conduit, Canyon Creek Conduit, Sand 
Trap Siphon, Tunnel Hill, Bacon Canyon Pipe, Pilot Creek Pipeline, Buckeye Flume and 
Tunnel Hill Flume. The Upcountry Ditch is divided nearly equally into segments 
upstream of the Tunnel Hill Outlet (2:8.12 miles) and downstream of the Tunnel Hill 
Outlet (2:8.12 miles). The Upcountry Ditch begins at the Pilot Creek Diversion Dam and 
is the main supply line for the GDPUD system. All of the water which is delivered to the 
GDPUD Water Treatment Plants and all of the water which eventually reaches GDPUD 
irrigation services must be conveyed via the Upcountry Ditch. The Walton Lakes Water 
Treatment Plant is located downstream of the Canyon Creek Conduit and upstream of 
the Buckeye Conduit. Over the years several miles of open ditch segments within the 
Upcountry Ditch System have been replaced with closed conduits. Approximately 47% 
of the total Upcountry conveyance system is now piped. 

The Main I Pilot Hill Ditch System including Main Ditch No. 1, Main Ditch No. 2, 
Pilot Hill Ditch and the Spanish Dry Diggins Ditch totals approximately 28.2 miles in 
length. Water is delivered to the Auburn Lake Trails Water Treatment Plant via the 
Main I Pilot Hill Ditch System. Not included in the above total is approximately 1 mile of 
Knickerbocker Creek. Downstream of Dorman Wye and the Cherry Acres Ditch 
Diversion, the Pilot Hill Ditch flows into and "shares" the Knickerbocker Creek Channel. 
The Pilot Hill Ditch is then diverted from Knickerbocker Creek upstream of Cherry Acres 
Road. There are approximately 4 miles of pipeline which are tributary to the Main I Pilot 
Hill Ditch. These include the Croft, Pilot Hill Estates and Pilot Hill pipelines. 

The Kelsey Ditch System including Kelsey Ditch No. 1, Kelsey Ditch No. 2 and 
the Taylor Mine Ditch encompasses some 15.6 miles. Tributary to the Kelsey Ditch are 
the Kelsey, Cunningham, Garden Valley, Greenwood and Greenwood Road pipelines. 
These pipelines add approximately 6 miles to the Kelsey raw water delivery system. 

The features, performance, capacities and suggested reliability improvements for 
each of the GDPUD ditches are described in Section VI of this Study. 
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IV WATER SYSTEM DEMANDS 

Domestic water system demands and design flows in the GDPUD ditch system 
are summarized in this section of the Reliability Study. 

DOMESTIC WATER SYSTEM DEMANDS 

Domestic water demand history was obtained from GDPUD for some 3100 
domestic water customers. Demand data available for the period from 1996 through 
2001 was evaluated. Water system demands in the form of 2 month meter readings 
were first reduced to average day demands for each period and then to annual average 
demand for the 6-year data period. Water service customers were identified by 
assessors parcel number. With GIS information available from El Dorado County, the 
acreage, land use code and zoning code of each GDPUD water service customer was 
determined. Water service customers in older sections of the GDPUD service area 
have different water service demands than GDPUD customers located in newer 
developments. Residential parcels with small acreages have different demands than 
residential parcels with larger acreage. Customers served by the Walton Lakes Water 
Treatment Plant have different maximum day demand characteristics than customers 
served by the Auburn Lake trails Water Treatment Plant. To accurately model the 
demand characteristics of the GDPUD service area and to efficiently apply these 
demands to the network modeling, domestic water system demands were calculated by 
region, by pressure zones within each region and by land use. 

Water Demands by Region 

The GDPUD service area was first divided into regions. For this Reliability Study 
these regions have been identified as: 

• Garden Valley I Kelsey Region 
• Walton Lakes I Georgetown I Spanish Dry Diggins Region 
• Auburn Lake Trails I Cool I Pilot Hill Region 

The Garden Valley I Kelsey Region and the Walton Lakes/ Georgetown/ Spanish 
Dry Diggins Region are served by the Walton Lakes Water Treatment Plant. The 
Auburn Lake Trails I Cool I Pilot Hill Region is served by the Auburn Lake Trails Water 
Treatment Plant. 

Garden Valley I Kelsey 

Located in the southeast portion of the GDPUD service area this region 
encompasses some 20,000 acres. Approximately 815 parcels are now served by 
GDPUD in this region. 
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Pressure zones within each region were defined by a water storage tank, booster 
pump or a pressure reducing station. As part of the network modeling task, demands 
within each pressure zone were specifically assigned based on the water demands 
calculated from the GDPUD demand data. Pressure zones identified for the Garden 
Valley I Kelsey Region are as follows: 

• Kelsey 
• Garden Park 
• Marshall Grade 
• Water Willow 
• Irish Lane 
• Traverse Creek 
• Garden Valley 

Average day and maximum day domestic water demands are presented later in 
this section by region, by pressure zone and by land use. Average day and maximum 
day domestic demands for residential parcels in the Garden Valley I Kelsey Region were 
determined to be: 

Average·oay.and,rv1axirtJ.umD~y 
Domestic :vv.at~f(jernc:mds. 

Land Use 

Small Ac. Residential 
Medium Ac. Residential 
Large Ac. Residential 

Garden Valley 11\elsey Region 

Avq. Day Demand 
(qpd I parcel) 

295 
425 

v 475 

Max. Day Demand 
(qpd I parcel) 

750 
1070 
1200 

Maximum day demands were determined from maximum day treatment plant 
flow records. From the Walton Lakes Treatment Plant the maximum day factor was 
calculated at 2.54 times the average day demand. 

As further discussed in this Reliability Study, average day water demands are 
included in the systems analysis for the purpose of conducting calibration runs. 
Maximum day water demands are used to evaluate system reliability. Each of the 
GDPUD regions and pressure zones are evaluated in Section VI of this Study under 
maximum day demands and under maximum day plus fire flow demand criteria. 
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Walton Lake I Georgetown I Spanish Dry Diggins 

This region is located in the central and northeastern portion of the GDPUD 
Service Area. It encompasses some 17,850 acres, approximately 835 GDPUD service 
parcels and 8 pressure zones. For the purpose of this Study, pressure zones have 
been designated as: 

• Fools Canyon 
• Walton Lake 
• Hotchkiss Hill 
• Georgetown East 
• Georgetown West 
• Spanish Dry Diggins Tank 
• Spanish Dry Diggins South 
• Spanish Dry Diggins North 

Each of these zones has been evaluated separately as part of the Walton Lakes 
I Georgetown I Spanish Dry Diggins Region. Domestic water demands by land use for 
each of these zones are also presented later in this section of this Reliability Study. As 
discussed above each of these zones is defined by a reservoir, tank or pressure 
reducing station. In general, average day and maximum day residential land use water 
demands for this region are summarized as follows: 

Average Day and fv1axilllum pay 
, .. Domestic Wate{Demands 

Walton· Lakes /.Georgetown'/ Spanish Dry Diggins Region· 

Land Use 

Small Ac. Residential 
Medium Ac. Residential 
Large Ac. Residential 

A vg. Day Demand 
(gpd I parcel) 

360 
390 
450 

Auburn Lake Trails I Cool/ Pilot Hill Region 

Max. Day Demand 
(gpd I parcel) 

915 
990 
1140 

This region is served by the Auburn Lake Trails Water Treatment Plant. It 
currently encompasses some 32,900 acres and some 1435 service parcels. For this 
Study nine pressure zones have been identified in this region. These are: 

• Black Ridge 
• AL T East I Greenwood 
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• ALT Central 
• Indian Rock 
• ALT West 
• Cool/ Cherry Acres 
• Meadowview 
• EXT 82A 
• Old Pilot Hill 

Demand summaries for each of the land uses in each of these pressure zones 
are presented later in this section of this Reliability Study. In general. average day and 
maximum day residential land use domestic water demands for this region can be 
summarized as follows: 

Average·Day and Maxirm.Jtfrpay .. 
• .. '·.·.·.· . ·.. Water Demands ; >'· ·... ··· 

AuburnLake·Trails·J Cool/ Pilot H.iiiRegion. 

Land Use 
Avg. Day Demand 

(gpd I parcel) 
Max. Day Demand 

(gpd I parcel) 

Small Ac. Residential 
Medium Ac. Residential 
Large Ac. Residential 

435 
510 
550 

1045 
1225 
1320 

For this region the maximum day factor applied was 2.40 based on Auburn Lake 
Trails Water Treatment Plant production records available for the period of 1996 to the 
present. 

Comparison of GDPUD and EID Residential Water Demands 

To evaluate the water demand findings determined for this Reliability Study and 
presented herein a comparison of GDPUD demands, by region, to El Dorado Irrigation 
District (EID) residential demand standards was conducted. 

EID Standard Water Demands in effect for the EID "Central Region" are used for 
this comparison since this EID region (which includes the communities of Lotus, 
Coloma, Diamond Springs, Pleasant Valley, Placerville) most closely matches the 
characteristics of the GDPUD service area. 

A summary comparison of average annual GDPUD demands and EID Standards 
is as follows: 
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, "'>'·::.,, ---->::-'>' 

EID Central GDPUD Avg. Annual 
Avg. Annual Demand Results by Region 

Demand (gpd I unit) 
Standards Garden Valley/ Walton Lakes/ ALT I Cool! 

Land Use (gpd I unit) Kelsey Georgetown Pilot Hill 
Small Acreage 
Residential 375 295 360 435 

Medium 
Acreage 550 425 390 510 
Residential 

Large Acreage 
Residential 880 475 450 550 

A summary comparison of EID maximum day residential demand standards and 
GDPUD Service Area findings is as follows: 

Summary CornparisC>~ pf EID Central Water Demand 
- Studi~~!~nd qppuo MaxiiT1umDay 

- ' Residential \/Vater DEm1ands ,-:- - - -,-- -,_ 

EID Central GDPUD Max. Day 
Max. Day Demand Results by Region 
Demand (gpd I unit) 

Standards Garden Valley/ Walton Lakes/ ALT I Cool! 
Land Use (gpd I unit) Kelsey Georgetown Pilot Hill 

Small Acreage 
Residential 750 750 915 1045 

Medium 
Acreage 
Residential 1100 1070 990 1225 

Large Acreage 
Residential 1760 1200 1140 1320 

As presented above there is good correlation between the average annual and 
maximum day water demand findings for residential parcels within the GDPUD Service 
Area and the water demand standards in effect for the EID Central Zone. 
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Water Demands by Land Use 

For each region and for each pressure zone within the GDPUD service area 
water demands by land use were determined. As previously discussed, land use data 
by parcel was available from the El Dorado County GIS database. From this database 
parcel acreage, use description, use codes and land use ones were determined by 
parcel. Water demands for each GDPUD region and pressure zone were determined, 
by land use, as follows: 

• Small Acreage Residential (less than 1 acre) 
• Medium Acreage Residential (1 to 5 acres) 
• Large Acreage Residential (over 5 acres) 
• High Density Residential (apts., mobile home parks, condominiums) 
• Agricultural 
• Commercial 
• Industrial 
• Public Use 

The domestic water demand findings of this Reliability Study are summarized by 
region, pressure zone and land use in Table IV-1 for the Garden I Kelsey Region, in 
Table IV-2 for the Walton Lakes I Georgetown I Spanish Dry Diggins Region and in 
Table IV-3 for the Auburn Lake Trails I Cool/ Pilot Hill Region. 
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TABLE IV-1 
GDPUD DOMESTIC WATER 

DEMAND SUMMARY 
GARDEN VALLEY I KELSEY REGION 

P Zo KI ressure ne: e sey 
Residential 
- Small Acreage ( < 1 acre) 280 140-430 710 
- Medium Acreage ( 1-5acres) 360 100-950 910 
- Large Acreage (>5 acres) 400 100-1300 1020 
- High Density 2720 2720 6910 
Agricultural --- --- ---
Commercial --- --- ---
Industrial --- --- ---
Public Use 100 100 250 
Unknown --- --- ---

Pressure Zone: Garden Park 
Residential 
- Small Acreage ( < 1 acre) --- --- --
-Medium Acreage (1-5acres) 440 100-2330 1120 
- Large Acreage (>5 acres) 440 100-1600 1120 
- High Density --- --- ---

Agricultural 750 200-1140 1910 
Commercial --- --- ---
Industrial --- --- ---
Public Use --- --- ---
Unknown --- --- ---

Pressure Zone: Marshall Grade 
Residential 
- Small Acreage ( < 1 acre) 320 320 810 
-Medium Acreage (1-5acres) 540 140-1900 1370 
-Large Acreage (>5 acres) 640 120-4640 1630 
- High Density --- --- ---

Agricultural 310 160-560 790 
Commercial --- --- ---
Industrial ' --- --- ---
Public Use --- --- ---
Unknown --- --- --
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28 
27 
1 
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172 
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---
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---
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90 
76 
---
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TABLE IV-1 (cont.) 

Pressure Zone· Water Willow 
Residential 
- Small Acreage ( < 1 acre) 200 200 510 1 
-Medium Acreage (1-5acres) 480 110-1290 1220 42 
- Large Acreage (>5 acres) 430 110-2060 1090 14 
-High Density --- --- --- ---
Agricultural --- --- --- ---
Commercial --- --- --- ---
Industrial --- --- --- ---
Public Use --- --- --- ---
Unknown --- --- --- ---

Pressure Zone: Irish Lane 
Residential 
- Small Acreage ( < 1 acre) --- --- --- ---

- Medium Acreage ( 1-5acres) 400 400 1020 1 
-Large Acreage (>5 acres) 420 190-830 1070 5 
- High Density --- --- --- ---
Agricultural --- --- --- ---
Commercial --- --- --- ---
Industrial --- --- --- ---
Public Use --- --- --- ---
Unknown --- --- --- ---

Pressure Zone: Traverse Creek 
Residential 
- Small Acreage ( < 1 acre) 230 130-320 580 7 
-Medium Acreage (1-5acres) 370 100-1970 940 46 
-Large Acreage (>5 acres) 520 110-3010 1320 42 
-High Density --- --- --- ---

Agricultural 470 250-750 1190 3 
Commercial --- --- --- ---

Industrial 830 830 2110 1 
Public Use 600 600 1520 1 
Unknown --- --- --- ---
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-;tANDUSE 

Pressure Zone: G V arden aile 
Residential 
- Small Acreage ( < 1 acre) 
-Medium Acreage (1-5acres) 
- Large Acreage (>5 acres) 
-High Density 

Agricultural 
Commercial 
Industrial 
Public Use 
Unknown 

Notes: 

TABLE IV-1 (cont.) 

AVE DAY 
. (GPDJ·· 

430 
360 
460 
---
480 
420 
---
210 
8940 

120-1220 
100-1470 
110-1340 
---
120-760 
120-910 
---
210 
820-17050 

( ...... ,_,#Q(• 
\ PARCELs(<l) 

1090 13 
910 92 
1170 48 
--- ---
1220 3 
1070 7 
--- ---
530 1 
22710 2 

(1) Parcels within very low demand data (100 gpd or less) were not included in average day demand 
determinations 
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TABLE IV-2 
GDPUD DOMESTIC WATER 

DEMAND SUMMARY 
WALTON LAKE I GEORGETOWN I SPANISH 

DRY DIGGINS REGION 

P Zo F I C ressure ne: 00 s an yon 
Residential 
- Small Acreage ( < 1 acre) 
-Medium Acreage (1-5acres) 
-Large Acreage (>5 acres) 
- High Density 

Agricultural 
Commercial 
Industrial 
Public Use 
Unknown 

Pressure Zone: Walton Lake 
Residential 
- Small Acreage ( < I acre) 
-Medium Acreage (1-5acres) 
- Large Acreage (>5 acres) 
- High Density 

Agricultural 
Commercial 
Industrial 
Public Use 
Unknown 

Pressure Zone· Hotchkiss Hill . 
Residential 
- Small Acreage ( < I acre) 
-Medium Acreage (1-5acres) 
-Large Acreage (>5 acres) 
- High Density 

Agricultural 
Commercial 
Industrial 
Public Use 
Unknown 

AVE DAY 
(GPD) 

460 
480 
610 
---
360 
400 
---
---
300 

280 
300 
300 
7400 
950 
520 

--
1830 
230 

---
280 
290 
---
---
---
---
---

---

1190-850 
120-1270 
230-2040 
---
360 
400 
---
---

300 

120-530 
120-750 
120-730 
7400 
950 
520 
---

590-3070 
230 

---
100-640 
290 
---
---
---
---
---

---

IV-10. 

MAX DAY 
· .. (GPD) 

1170 
1220 
1550 
---
910 
1020 
---
---
790 

710 
760 
760 
18800 
2410 
1320 

---
4650 
580 

---
710 
740 

---
---
---
---

---
--

3 
39 
15 
---
I 

I 

---
---
1 

21 
49 
20 
I 

1 
1 

---
2 
1 

---
6 
I 

---
---
---
---
---
---



TABLE IV-2 (cont.) 

. #.or·· ... ·· 
•PARCJ!its<1

)" 

p ressure Zo G ne: eon!etown E ast 
Residential 
- Small Acreage ( < 1 acre) 350 100-1580 890 25 
-Medium Acreage (1-5acres) 390 110-1110 990 67 
-Large Acreage (>5 acres) 490 140-1950 1240 19 
- High Density 600 450-750 1520 2 

Agricultural 4720 380-9050 11990 2 
Commercial 220 220 560 1 
Industrial 670 620-730 1700 2 
Public Use 2170 420-3910 5510 2 
Unknown 230 230 580 1 

p res sure Zo G ne: t eorge own w est 
Residential 
- Small Acreage ( < 1 acre) 350 100-1430 890 103 
-Medium Acreage (1-5acres) 370 100-1600 990 180 
-Large Acreage (>5 acres) 440 110-1420 1120 40 
- High Density 610 250-1630 1550 5 
Agricultural 340 100-750 860 5 
Commercial 730 150-5030 1850 23 
Industrial 1220 1220 3100 1 
Public Use 470 250-680 1190 2 
Unknown 4200 140-23640 10670 6 

P Zo S . h D n· . T k res sure ne: ;pams ry 1ggms an 
Residential 
- Small Acreage ( < 1 acre) --- --- --- ---
-Medium Acreage (1-5acres) 480 170-780 1220 2 
-Large Acreage (>5 acres) 480 120-1350 1220 17 
-High Density --- --- --- ---

Agricultural 340 190-590 860 3 
Commercial --- --- --- ---

Industrial --- --- --- ---
Public Use --- --- --- ---
Unknown --- --- --- ---
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TABLE IV-2 (cont.) 

Pressure Zo S . hD n· ne: ipams ry 1ggms s h out 
Residential 
- Small Acreage ( < 1 acre) --- --- --- ---
-Medium Acreage (1-5acres) 350 350-130-920 890 1 
-Large Acreage (>5 acres) 440 --- 1120 3 
- High Density --- --- --- ---

Agricultural --- --- --- ---
Commercial --- --- --- ---
Industrial --- --- --- ---
Public Use --- --- --- ---
Unknown --- --- --- ---

P Zo S . h D D" . N h ressure ne: ;pams ry 1ggms ort 
Residential 
- Small Acreage ( < 1 acre) --- --- --- ---
-Medium Acreage (1-5acres) 460 120-1680 1190 84 
- Large Acreage (>5 acres) 540 110-3570 1370 23 
- High Density --- 111 --- ---

Agricultural 10 10 30 1 
Commercial --- --- --- ---
Industrial --- --- --- ---
Public Use --- --- --- ---
Unknown 600 600 1520 1 

Notes: 

(1) Parcels with very low consumption data (100 gpd or less) were not included in average day demand 
determinations 
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TABLE IV-3 
GDPUD DOMESTIC WATER 

DEMAND SUMMARY 
AUBURN LAKE TRAILS I COOL I PILOT HILL 

~GE; .. >MAxDAY 
(GP])) • ·•· . . ({;PD) 

p ressure Zone: Bl kRid ac tge 
Residential 
- Small Acreage ( < 1 acre) --- --- ---
-Medium Acreage (1-5acres) --- --- ---
- Large Acreage (>5 acres) 410 140-990 980 
- High Density --- --- ---
Agricultural --- --- ---
Commercial --- --- ---
Industrial --- --- ---
Public Use --- --- ---
Unknown --- --- ---

Pressure Zone: Alt East Greenwood 
Residential 
- Small Acreage ( < 1 acre) 370 100-1140 890 
-Medium Acreage (1-5acres) 420 100-1550 1010 
- Large Acreage (>5 acres) 540 100-2660 1300 
- High Density 640 460-820 1540 
Agricultural 460 460 1100 
Commercial 420 160-1000 1010 
Industrial --- --- ---
Public Use --- --- ---
Unknown 610 140-4640 1460 

Pressure Zone: Alt Central 
Residential 
- Small Acreage ( < 1 acre) --- --- ---
-Medium Acreage (1-5acres) 420 110-2030 1010 
-Large Acreage (>5 acres) 510 150-960 1220 
- High Density --- --- ---
Agricultural --- --- ---
Commercial --- --- ---
Industrial --- --- ---
Public Use --- --- ---
Unknown 140 140 340 
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TABLE IV-3 (cont.) 

. 
Residential 
- Small Acreage ( < 1 acre) --- --- --- ---
-Medium Acreage (1-5acres) 450 160-980 1080 7 
- Large Acreage (>5 acres) 460 240-1030 1100 4 
- High Density --- --- --- ---
Agricultural --- --- --- ---
Commercial --- --- --- ---
Industrial --- --- --- ---
Public Use --- --- --- ---
Unknown 520 520 1250 1 

Pressure Zone· Alt West 
Residential 
- Small Acreage ( < 1 acre) 450 110-2090 1080 119 
-Medium Acreage (1-5acres) 430 130-1210 1030 89 
-Large Acreage (>5 acres) 420 100-880 1010 10 
- High Density --- --- --- ---

Agricultural 660 660 1580 1 
Commercial --- --- --- ---
Industrial --- --- --- ---

Public Use 260 260 620 1 

Unknown 370 890 300-450 2 

Pressure ne: 00 Zo C 1/ Ch erry Acres 
Residential 
- Small Acreage ( < 1 acre) 430 100-1140 1030 127 
-Medium Acreage (1-5acres) 560 100-2530 1340 131 
-Large Acreage (>5 acres) 770 240-2580 1850 29 
- High Density 1400 1400 3360 1 
Agricultural 1260 230-4860 3020 6 
Commercial 2700 1380-4410 6480 3 
Industrial 0 0 0 1 

Public Use 6260 6260 15020 1 
Unknown 610 140-1430 1460 10 

Pressure Zone· Meadowview 
Residential 
- Small Acreage ( < 1 acre) --- --- --- ---
-Medium Acreage (1-5acres) 610 220-1440 1460 23 
-Large Acreage (>5 acres) 650 100-1990 1560 32 
- High Density --- --- --- ---

Agricultural --- --- --- ---
Commercial --- --- --- ---
Industrial --- --- --- ---
Public Use --- --- --- ---
Unknown --- --- --- ---
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Pressure Zone: Ext 82A 
Residential 
- Small Acreage ( < 1 acre) 
-Medium Acreage (1-5acres) 
-Large Acreage (>5 acres) 

- High Density 

Agricultural 
Commercial 
Industrial 
Public Use 
Unknown 

Pressure Zone: Old Pilot Hill 
Residential 
- Small Acreage ( < 1 acre) 
-Medium Acreage (1-5acres) 
-Large Acreage (>5 acres) 
- High Density 
Agricultural 
Commercial 
Industrial 
Public Use 
Unknown 

Notes: 

TABLE IV-3 (cont.) 

---
490 
650 

---
140 

---
---
---
500 

490 
680 
540 
3260 
240 

---
---

1960 

---

---

RANGE.< 
.. ((;tDJ:. / 

160-1500 
210-2820 

---
140 

---
---
---
230-820 

270-940 
100-2010 
180-1830 
690-7650 
240 

---
---

1960 

---

--- ---
1180 11 
1560 19 
--- ---
340 1 
--- ---
--- ---
--- ---
1200 3 

1180 5 
1630 29 
1300 15 
7820 3 
580 1 
--- ---
--- ---
4700 1 
--- ---

(1) Parcels with very low demand data (100 gpd or less) were not included in average day demand 
calculations. 
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DITCH DESIGN FLOWS 

GDPUD measures releases from Stumpy Meadows Reservoir and measures 
ditch flows at measuring flumes located near the outlet from Tunnel Hill and at the outlet 
from Buckeye Conduit. Flows measured below Tunnel Hill most accurately reflect water 
conveyed in the GDPUD ditch system. These flows include water diverted from Pilot 
Creek at the Pilot Creek Diversion Dam and side water that is captured at the Bacon 
Creek Diversion Dam and at structures 1 through 7 located upstream of Tunnel Hill. In 
spring and early summer the District is normally permitted to collect sidewater from 
Bacon Creek Diversion Dam and from Structures 1 through 7. To maintain flows in Pilot 
Creek, restrictions are imposed on GDPUD from collecting sidewater during summer 
and fall months. In 2002, for example, GDPUD was not permitted to collect sidewater 
from structures 3 through 7 after August 1. Summertime flow measured at the Tunnel 
Hill outlet typically vary from 29 to 33 cfs. Since 1996, GDPUD has recorded flow 
measurements at the Tunnel Hill outlet. To date, the maximum daily flow recorded at 
this location is approximately 35 cfs. 

The measuring flume at the Buckeye Conduit outlet is located downstream of 
Walton Lakes and reflects diversions to the Walton Lakes Water Treatment Plant. The 
maximum rated capacity of the Walton Lake Water Treatment Plant is 2.3 MGD (3.55 
cfs). According to plant operating data, the maximum day water production at Walton 
Lake was approximately 1.8 MGD (2.8 cfs). Summer time flows measured at the 
Buckeye Outlet typically range from 24 to 26 cfs. These measured flows are consistent 
with the Tunnel Hill flow measurements less the summer time water treatment demands 
at Walton Lake Treatment Plant. Since 1966, maximum daily flows up to approximately 
30 cfs have been recorded at the Buckeye Outlet. 

Downstream of the Buckeye and Schroeder Conduits, flows are diverted to Main 
Ditch #1 and to Kelsey Ditch #1. The District does not currently maintain flow 
measuring facilities at this diversion point (known as "the Crails"). Based on operating 
experience approximately 1/3 of the flow delivered from the Buckeye Conduit is diverted 
to the Kelsey Ditch with approximately 2/3 of the flow diverted to the Main Ditch. For the 
purposes of this Reliability Study and consistent with the ditch flow data available a 
current design flow of 8 to 10 cfs is assigned to the upper section of the Kelsey Ditch 
System and a current design flow of 18 to 20 cfs is assigned to the upper section of the 
Main Ditch #1. 

Water is diverted from the Main Ditch System to serve the Auburn Lake Trails 
(AL T) Water Treatment Plant. Downstream of this diversion point, water flows via the 
GDPUD ditch system to irrigation and raw water sources in Cool, Pilot Hill and Cherry 
Acres. The Kelsey Ditch System serves irrigation and raw water demands along 
Highway 193, Greenwood Road, Garden Valley and Kelsey. 
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A summary of raw water ditch design flows is presented in Table IV-4. In 
Section VI, the capacity of each section of the GDPUD ditch system shall be evaluated 
with respect to these current design flows. Current design flows presented in Table IV-4 
provide a 10% to 15% range to allow for short term surges, changes in the flow released 
at Stumpy Meadows and entering the Pilot Creek Diversion Dam, the capture of 
sidewater at locations such as the Bacon Creek Diversion Dam, Upcountry Structures 
#1 through #7 and the miscellaneous capture of flows throughout the ditch system. 

The range of ditch flows presented in Table IV-4 allows for diversion and losses 
along the ditch system. Main Ditch I Pilot Hill Ditch design flows take into account 
releases to the Taylor Mine Ditch, the ALT Water Treatment Plant, Cherry Acres Ditch 
and the Pilot Hill Estates and Pilot Hill Pipelines. The AL T Water Treatment Plant has a 
maximum rated capacity of approximately 2.3 MGD. The maximum day production 
recorded for this plant is approximately 2.2 MGD (3.40 cfs). Ditch design flows 
presented herein for Main Ditch No. 2 and the Pilot Hill Ditch downstream of the AL T 
Water Treatment Plant take into account these water treatment plant demands. Kelsey 
Ditch design flows take into account diversions to the Garden Valley and Greenwood 
Pipelines and other demands such as the Cunningham Pipeline. 

Ditch design flows must also provide for losses due to leaks, evapotranspiration, 
and evaporation. Under normal operating conditions, net losses in the Upcountry Ditch 
Section are relatively small. Losses due to evapotranspiration, evaporation and leaks 
are offset with inflows from the Bacon Creek Diversion Dam and sidewater structures #1 
through #7. The daily ditch flows recorded at the Tunnel Hill measuring flume are 
comparable to the ditch flows recorded upstream at the Pilot Creek Diversion Point. 
When Walton Lakes Water Treatment Pl,ant demands are taken into account the daily 
ditch flows measured at the Buckeye Flume compare reasonably well with the ditch 
flows measured at Tunnel Hill. Flows into the Buckeye conduit are also regulated by 
changes in storage at Walton Lake. 

Ditch flows are estimated but not measured with a flow metering device in either 
the Main Ditch I Pilot Hill Ditch or the Kelsey Ditch. Losses in these ditch systems must 
therefore be estimated. Based on operating experience and typical ditch performance 
the net loss in ditch flows in the Main I Pilot Hill Ditch and Kelsey Ditch Systems are 
estimated at 25% of the total design flows. For the Main Ditch I Pilot Hill Ditch System, 
a 5 cfs loss is included in the ditch design flows. For the Kelsey Ditch a 2.5 cfs loss is 
included in the ditch design flows. 

The ability of existing GDPUD ditch, culvert and piped sections to reliably convey 
the design flows presented in Table IV-4 is discussed in Section VI of this Study. 
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TABLE IV-4 

GDPUD 
RAW WATER DITCH 

DESIGN FLOWS 

CurreritDesign Flows (cfs) 

Upcountry Ditch 
Pilot Creek Div. 
Dam to Tunnel 
Hill Outlet 

Tunnel Hill Outlet 
To Walton Lake 
Water Treatment Plant 

Walton Lake Water 
Treatment Plant to 
The Crails 

Main I Pilot Hill Ditch 
Main Ditch No. 1, 
Crails to 
Taylor Mine Ditch 

Main Ditch No. 1, 
Taylor Mine Ditch to 
Greenwood I Spanish 
Dry Diggins Ditch 

Main Ditch No. 2, 
Spanish Dry Diggins -
Ditch to ALT Water 
Treatment Plant 

Main Ditch No. 2 
AL T Water Treatment Plant 
To Cherry Acres Ditch 

Pilot Hill Ditch, 
Cherry Acres Ditch to 
Nagle Wastegate 

Georgetown Divide Public 
Utility District 

32 to 35 

32 to 35 

27 to 30 

18 to 20 

16 to 17.5 

15 to 16.5 

12.5to14 

8 to 12 
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TABLE IV-4 (cont.) 

GDPUD 
RAW WATER DITCH 

DESIGN FLOWS 

Pilot Hill Ditch, 
Nagle Wastegate to 
Wagner Res. 
Pilot Hill Ditch, Wagner Res. 
to Pilot Hill Res. 

Kelsey Ditch 
Kelsey Ditch No. 1, 
Crails to Black Oak 
Mine Siphon I Garden 
Valley Pipeline 

Kelsey Ditch No. 2, 
Garden Valley Pipeline 
to Chicken Flat Wastegate 
Kelsey Ditch No. 2, 
Chicken Flat Wastegate 
to Kelsey Reservoir 

Spanish Dry Diggins Ditch 

Taylor Mine Ditch 

Cherry Acres Ditch 

Garden Valley I 
Greenwood Pipeline 

Pilot Hill Pipeline 

Pilot Hill Estates Pipeline 

Greenwood Road Pipeline 
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5 to 8 

3 to 5 

8 to 10 

5 to 8 

3 to 5 

2 to 3 

3 to 5 

2 to 3 

2 to 3 

2 to 3 
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V PERFORMANCE AND DESIGN CRITERIA 

In this section of this Reliability Study recommended improvement standards are 
presented for GDPUD treated water storage and distribution facilities. Design criteria 
and improvement standards are also presented for the GDPUD raw water ditch system. 

DESIGN CRITERIA- TREATED WATER SYSTEMS 

As part of the scope of this Reliability Study, recommended water system 
Improvement Standards have been submitted to GDPUD. Performance and design 
criteria included within these Improvement Standards are summarized herein. 

Regulatory Standards 

Compliance with the following regulatory standards, including all updates and 
changes, should be included in the design of GDPUD treated water systems. 

" United Stated Public Health Service (USPHS) Drinking Water standards and 
the Environmental Public Agency (EPA) Standards. 

.. California Safe Drinking Water Act, Laws and Standards of the state of 
California, Department of health Services, Public Water Supply Branch. 

" The Porter-Cologne Water Quality Control Act and the California Regional 
Water Quality control Board, Central valley Region 

" Ordinances of the County of El Dorado 
11 Uniform Fire Code and Local Fire Ordinances 

Domestic Water System Demands 

For new single family residential developments, it is recommended that average 
daily water demands be based on the following: 

Design Population per Living Unit 

" Developments of 100 living units and less; 3.5 persons per unit 
" Developments of greater than 100 living units; 3.0 persons per unit 

Average Per Capita Daily Flow Requirement 

11 Forested, Residential Developments (approximately above 3,000 ft. 
elevation), 200 gallons per person per day. 

.. Urban and Non-forested Residential Developments (approximately below 
3,000 ft. elevation), 250 gallons per person per day. 
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These average daily demand values are consistent with the water demand 
findings included in Section IV of this Reliability Study. 

Commercial and Industrial Uses 

Since water demands for commercial and industrial uses vary widely, design 
demands should be based on the specific flow requirements of the proposed 
developments. 

Schools 

The larger demand, as determined from one of the two following methods, 
should be assumed for schools. 

• The entire school area shall be assumed a single family zoning with minimum 
sized lots assumed. 

" Flow shall be based on ultimate design student population plus 
administration, teaching and operating personnel. 

Maximum Day Demands 

Maximum day demands should be determined by multiplying average day 
demands by a factor of 2.0. this multiplier is consistent with the maximum day demand 
findings included in Section IV of this Reliability Study. 

Peak Hourly Demands 

Peak hourly demands should be determined by multiplying average day 
demands by a factor of 3.0 

Fire Flows 

The fire protection district with jurisdiction (EI Dorado County Fire Protection 
District, Garden Valley Fire Department, Georgetown Fire Protection District, California 
Department of Forestry, etc.) should set fire flow requirements. In the absence of 
requirements from the local or county fire protection district, the following minimum 
design requirements are recommended: 

11 Single Family and Duplex Residential- 500 gpm from a single hydrant 
• Townhouse, Apartment, Multiple Residential units - 1000 gpm from two 

hydrants 
11 Commercial and Industrial - based on Uniform Building Code Standards but 

not less than 1500 gpm from two hydrants 
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Treated Water Storage 

Water storage tank capacity should be at least equal to the sum of the fire 
storage reservation, plus allowance for system peaking plus allowance for emergency 
reserve. The minimum storage tank capacity should be 250,000 gallons 

Fire Storage Reservation 

The fire storage reservation should be no less than the product of the minimum 
design fire flow and the design fire duration. The minimum design fire duration should 
be four (4) hours but may be increased by the fire protection district With jurisdiction. In 
residential areas the minimum fire storage reservation should be 120,000 gallons. 

System Peaking Storage 

Water storage tanks should provide not less than twenty (20) percent of the total 
maximum daily flows assuming a 24-hour pumping rate. Per 100 residential units, each 
with a maximum day demand of 1500 gallons per unit per day, the system peaking 
storage provided should be not less than 30,000 gallons. 

Emergency Storage 

Water storage tanks should provide emergency storage capacity in excess of fire 
storage and system peaking storage requirements. Emergency storage equivalent to a 
four hour demand under maximum day demands is recommended as the emergency 
storage reservation. Per 100 residential units, emergency storage equivalent to 25,000 
gallons is recommended. 

Treated Water Storage Transmission Mains 

Recommended water storage transmission main design criteria and performance 
standards are as follows: 

Pipe Material 

" PVC C-900 or C-905, CL 150/200 
" DIP CL 200 minimum 

Pipe Size 

" 8 inch diameter minimum 
" Transmission main should be sized to deliver maximum daily demands at 

velocities not greater than 1 0 feet per second 
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Pressure 

Transmission mains should be suitable for working pressures as high as 200 psi 

Minimum Cover 

3 feet minimum cover is recommended for water transmission mains 

Treated Water Distribution Lines 

Pipe Material 

It is recommended that treated water distribution lines be constructed of the 
same material as the transmission mains; either PVC C-900 or C-905, CL 150/200 or 
DIP, CL 200 minimum. 

Pipe Size 

An 8-inch diameter mm1mum size is recommended for distribution lines, 
however, for short (less than 500 foot long) dead end water mains, a 6-inch diameter 
main may be adequate if not more than one fire hydrant is supplied from this distribution 
line. 

Flow Data 

Distribution lines should be sized to deliver the larger of: 

'" Maximum hourly flows or 
'" Maximum day demands plus fire flows 

Distribution lines should be sized to deliver the design flow rate at velocities not 
greater than 10 feet per second. 

Design Pressures 

For municipal service the allowable working pressure within the distribution 
system should not exceed 150 psi under maximum day demand conditions. The 
minimum service pressure should not be below 35 psi at the meter and the maximum 
service pressure should not exceed 115 psi at the meter. The distribution system 
should be sized to provide fire flows plus maximum day demands at not less than 20 psi. 

Main Line Valves, Blow-Off Assemblies and Air Release Valves 

Main line valves should be installed at not more than 1800 foot intervals on 
transmission mains. Air release valves should be installed at all pipeline summits at 
1,500 - 3,000 foot intervals and at both ends of long horizontal runs of pipe. Pipeline 
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blow-offs should be installed at all major low points. Whenever practical, a fire hydrant 
should be used for blow-off valves. A summary of recommended treated water 
standards and design criteria is presented in Table V-1. A performance comparison of 
proposed GDPUD standards and existing EID and PCWA standards is also presented in 
Table V-1. 

DESIGN CRITERIA- RAW WATER SYSTEMS 

Raw Water Storage 

The storage of raw water is a high priority public health and systems control 
safety feature of the GDPUD ditch water system. Raw water storage located upstream 
of the Walton Lake Water Treatment Plant and the ALT Water Treatment Plant should 
provide adequate storage to meet treated water demands should a ditch failure occur. 
Based on GDPUD repair records, ditch failures upstream of Tunnel Hill have occurred 
which have reduced or temporarily eliminated the flow of raw water into downstream 
ditch sections for periods of up to 10 days. Upcountry Ditch failures are much more 
likely to occur during winter rain and snow periods than during the summer. For the 
purpose of this Reliability Study, existing and proposed GDPUD raw water storage 
reservoirs upstream of water treatment plants shall be evaluated with respect to a winter 
time ditch failure period of 15 to 20 days. 

Planned ditch system repairs are typically conducted after the irrigation season 
ends in October, and weather permitting, may continue until mid November. For the 
purpose of this study it shall be assumed that any planned ditch repair work which 
requires more than 2 weeks (14 days) to repair will include provisions for bypassing the 
ditch flow with temporary piping and pumping facilities during longer repair periods. 

GDPUD water treatment plant production records for Walton Lakes and for AL T 
for the period of 1994- 2002 indicate that for the 5 month period of November through 
March Walton Lake WTP now produces an average of 0.38 million gallons per day 
(MGD) of treated water. Similarly, "winter" month treated water demands at AL T 
average 0.40 MGD. During the October and early November ditch maintenance 
periods, average daily water demands at Walton Lakes are currently 0.56 MGD. At 
AL T, water demands in October- November are typically 0.62 MGD. 

To meet average daily winter time emergency ditch failure conditions, the raw 
water storage upstream of Walton Lakes equivalent to the average daily demands at 
Walton Lakes and Auburn Lake trails over a 15 to 20 (winter) day period should be 
provided. This storage demand is equivalent to 11.7 to 15.6 MG or 36 to 48 acre-feet. 
To meet the winter time emergency storage demands upstream of AL T, raw water 
storage equivalent to 6 to 8 MGD (18.5 to 25 acre-feet) should be provided. To permit 
fall maintenance work, it is recommended that raw water storage upstream of Walton 
Lakes equivalent to 16.5 MG or 50.8 acre-feet be available. To meet fall maintenance 
criteria upstream of AL T, 8.7 MG or 26.7 acre-feet of raw water storage should be 
available. 
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TABLEV-1 
RECOMMENDED GDPUD DESIGN CRITERIA AND PERFORMANCE STANDARDS 

IMPROVEMENT STANDARD COMPARISON TABLE- WATER DESIGN CRITERIA 
' 

GDPUDSPEC DESIGN ITEM RECOMMENDED GDPUD STANDARDS (2002) PCWA STANDARDS (1993) EID STANDl\RJ;)S (1993) 
SECTION 

a~ 
Agency Compliance 1. United States Public Health Service (USPHS) drinking water stds 1. Laws and Stds. Of the State of California, Department of 1. Ordinances, requirements and applicable stds. Of governmental 

(DWS) Public Health relating to Domestic Water Supply Agencies having juHsdiction within the Districts service area shall be 
=o 2. Environmental Public Agency (EPA) stds. 2 . Standards of Minimum Requirements for Safe Practice in Observed. 
.-1 ~ • 3. California Safe Drinking Water Act, the Production and Delivery of Water for Domestic Use 2. Unifonn Plumbing Code 
z~oo 0 ~ 4. Department of Health Services 3. Title 17, Chapter V, Sections 7583-7622, California 3. Municipal Cocle of the County of El Dorado 
~ 00 5. Porter-Cologne Water Quality Control Act Administrative Code, regarding cross-connections 4. Road encroachment regulations of County ofEl Dorado 
~~ 6. California Regional Water Quality Control Board 4. All applicable Ordinances, Rules anq Regulations for all 5. CALTRANS Std. Specifications 

~~ 7. Ordinances of the County ofEl Dorado local agencies, cities, fire districts, etC ... 6. Regulations arid Policy's adopted by board of directors of El 
8. Uniform Fire Code and Local Fire Ordinances Dorado Irrigation :Oistrict 

00 
Hydraulic Analysis Computer Analysis Required for Proposed distribution system w/either Shall be supplied to Agency upon request Water System analysis shall be performed taking into consideration both 

z Haested Methods or EP ANET software existing and future development. 

z 9 Formulas Use Hazen-Williams Formula NA Use Hazen-Williams Formula 

s~~ 
C- Values For new system Use C-value of 140 or per manufacturer, whichever is lower. NA Size (inches) Existing Main Proposed Main 

Em~= 
For existing system use C-va1ue of 120 4&6 100 110 

u= 8&10 110 120 
~.-I 12-18 115 130 

00 ~ Note: C-values have accounted for minor losses. 

u 
Design Population per Living 3.0-3.5 NA NA 

~ Unit 

0 
...1 
Ji=l 

~ A vg Per Capita daily flow 200-250 gal/day NA NA 
Avg. Daily Flow (ADF) (Sum of Design Pop.) x (Avg per capita daily flow) NA See Table 3-1: Mean Annual Water Demands Based on Land use Category and 

u Geographic Region around District. Average Day Demand (ADD) 

~ 
- 160-922 gal/dwelling unit/day 

Max Daily Flow/Peak Daily 2xADF -Use 1.5 gpm per connection for new medium to high density 2.5xADD gpm for- Low Density Residential (Western Region) 
land use w/ 5/8"x3/4" meters. 2.0x ADD- Medium/High Density Residential Commercial and Industrial 

I -Use 3.0gpm for large lot projects of 1-acre or more per lot 1.5xADD-Multiple Family 
~ ' -For Commercial/Industrial contact Engineering Department 4.5xADD~Parks, Schools, GolfCourses = .-1 

z Max Hourly Flow/ Peak Hour 3xADF NA 5.0xADD-Low Density Residential 
0 4.5xADD-Medium/High Density (Western & Central Region) ~ 

~ 3.5xADD- Medium/High Density (Eastern Region) u 2.5xADD-Multiple Family Mobile Home, Commercial/Industrial ~ 
00 4.5xADD-Parks, Schools, Golf Courses 

z Fire Flow 500 gpm -Single Family Local Fire Protection Authority to Determine: Fire District governs Fire Flow Requirements 
1 OOOgpm-Townhouse -Max allowable velocity=7.0ftlsec 

o.~~ 1500 gpm-Commercial -Residual Pressure at Peak Day+Fite must be greater than 20 psi ~a:-- 0 
~= Industrial-As determined by Fire protection district u=li=l.-1 
li&l.-1 Ji=l 
00 

t)~~~t) 
Water Quality EPA Drinking Water Act & State and County Health Departments NA NA 
Testing Public Health Service Chemical Tests (including Heavy Metals), dissolved NA NA 

~~.-~o 0 2, turbidity, temperature, bacteriological (including fecal coliform), pH, 
00 00 organics, radioactivity, pesticides, herbicides, etc ... 
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TABLEV-1 
RECOMMENDED GDPUD DESIGN CRITERIA AND PERFORMANCE STANDARDS 

IMPROVEMENT STANDARD COMPARISON TABLE- WATER DESIGN CRITERIA 
GDPUDSPEC DESIGN ITEM RECO:MMENDED GDPUD STANDARDS (2002) PCWA STANDARDS (1993) EID STANDARDS (1993) 
SECTION 

Reliability Geologic, Hydrological, and Meteorological to prove adequate supply in NA NA 
driest years on record 

~z 
Pumping Units 100% Redundancy, Shall provide Max day design flow w/largest pump out NA NA 

of service 
Facilities Paved Access, Lighting, and fencing, Toilet and Sink, NA NA 

"'§9 Treatment Requirements Must Meet DOHS Stds. NA NA = E-- Chlorinating Gas or Liquid; Not less than 30 min. contact time @ max day & DOHS NA NA 
~ ~z requirements 
z~rl.)~ Chlorinating Analyzer 7 -Day, Programmable Circular chart recorder NA NA 
OE--~ti:J alarmed to stop production 
E=zas~ Turbidity Recorded continuously and alarmed to stop production NA NA 

~~f SCAD A Compatible w/ district NA NA 
FlowMeter 7 -day, programmable circular chart recorder NA NA 

~~ Electrical Auxiliary power required -Monitor status of auxiliary power generation NA NA 
equip. 

Design Flow Max Daily Flow- or Max Hourly w/ Fire (if no storage) NA NA 
Storage Facility Capacity Sum of Fire Storage reservation + system peaking + emergency reserve NA NA 

tl:l Min=250,000 gal 
z ~8 0=~ Fire Storage Reservation (FSR) Fire Flow * Duration NA NA 

E=s = Min duration is 4 hours 
U"""Ou System Peaking Storage (SPS) 20% of total maximum daily flows NA NA 
~ E-1 
tl:l tl:l<Efl Emergency Storage (ES) 4-hour duration w/ Max daily flow NA NA 

~ 
Over-Flow Piping Sized to pass max incoming flow rate w/4" of Head NA NA 
Pipe Material C-900/C-905, PVC CL 150/200 or DIP CL 200 PVC, Ductile Iron, or Steel Pipe w/ minimum pressure rating of 12" and smaller- PVC, A WW A C900 CL150/200 or Ductile Iron 

150psi larger than 12"- Ductile Iron CL 250, 300, 350 
Design Flow Rate Max Daily Flow Max Daily + Fire Flow Higher of the two: 

1. Peak Hour 
2. Max Day+ Fire 

tl:l Veloci1Y Max IOfps 7 f}:l_s IOfps 
~ 

=~ 
Minimum Diameter 8" 12" 6" 
Design Pressure Min= Required Flow to Storage facility, Max=200psi 3 5 psi Min and 100 psi Max for service connection Max=150psi, Min=40psi, Min Emergency=20psi w/halffull reservoir 

;az Minimum peak hour pressure = 30psi 
zO Minimum during periods of coincident peak day and fire flow 
o;i shall not be less than 20 psi. 

6~ Services w/ 80psi or more should have pressure regulator set to 

~~ 
60psimax. 
Services w/25psi should have individual hyd.ropneumatic tank 

~ maintained by owner. 
Minimum Cover 3-feet 30" 3-feet in unpaved areas, 

30" from subgrade to top of pipe in paved areas 
60" in areas above the 5000' elevation 

Locator Wire For all non-metallic pipe No.lO gage insulated copper wire complete w/ epoxy splice kit, No. 10 A.W.G. Insulated copper wire- installed on non-metallic pipe and non-bonded 
No. 12A WG copper wire Type UF insulation: Looped inside 6" over all pipe pipe 
valves/vaults/risers: Grounded@ end of pipe run Provide Continuity Testing before final approval 

V-7. 



TABLE V-1 
RECOMMENDED GDPUD DESIGN CRITERIA AND PERFORMANCE STANDARDS 

IMPROVEMENT STANDARD COMPARISON TABLE- WATER DESIGN CRITERIA 
GDPUDSPEC DESIGN ITEM RECOMMENDED GDPUD STANDARDS (2002) PCWA STANDARDS (1993) EID STANDARDS (1993) 
SECTION 

Valves, Blow-offs, and Air Valves spaced 1/per 1800lf, ARV's at end of lines and every 1500-3000 ft, BO's:Required@ low spots and dead ends, fire hydrant maybe ARV"s: Required at all significant high points 
Release BO's fire hydrant valve preferred substituted for BOV, locate in street 3' from curb and gutter, BO's: Required at low spots and at dead-ends oflines 2" and 4" assemblies or fire 

design BO for 2.5fps velocity: for 8" & 10" use min 4" BOV, hydrant acceptable Sizing criteria provided: 
00 for 12" and larger use 6" BOV, 2"BOV @ end of line for future 6"-2"BO, 8"-4"BO, 10"-4"BO, 12"-4"BO, larger than 12" special design. 
~ service Valves: 

=~ 4"BOV shall be above ground wharf type & 6"BOV shall be In-line valves required at a minimum of every 1 000' of pipe 

Sz fire hydrant Except for lines 10" and larger, where valves shall be@ intervals of 100ft. per inch of 

zo ARV's: Combination air/vacuum release valves (A VRV) at all pipeline diameter. 
o;J high points and every 1 000' on flat runs and between valved - Valves shall be the same nominal size as pipeline 
E=:r:J'.l sections of pipe - Valves shall be able to handle high static pressures 
u~ - l"A VRV on lines up to 12" - 12" and smaller shall be resilient seated gate valves 
~r:J'.l ooz - 2" A VRV for lines 14-18" 12" and larger shall be butterfly valves 

~ - 3" A VRV for lines 20 to 30" 
for lines larger than 30" shall be as directed by agency or 
engineer 

For In-line valves see distribution main 
Pipe Material C-900/C-905, PVC CL 150/200 or DIP CL 200 PVC, Ductile Iron, or Steel Pipe w/ minimum pressure rating of 12" and smaller-PVC, AWWA C900 CL150/200 or Ductile Iron 

150psi larger than 12"- Ductile Iron CL 250, 300, 350 
Service Mains NA - 5/8", %",and 1" meters shall be served w/ 1" service piping 1-2" polyethylene tubing CTS, AWWA C901 

- 1" shall be copper or polyethylene 3" and greater- PVC Schedule 40 
- 1.5-2" shall be copper or PVC: 2" and larger shall have buried 
GV @main 
- 3"-PVC 
- Place near property lines (not in driveways) 

Easements See Section 600 NA Shall be accessible by conventional maintenance vehicles traveling over all weather 
- minimum width shall be 15' for lines less than 12" or 3 times the depth relatively level surfaces. 

of line, whichever is greater Width-for 18" inDIA. 20' Wide 
- pipe location- prefer centerline of easement Pipe Location- 5' offsets from easement centerline 

~ - Etc ... (see section 600) Easement Location- On one property and not obstructed by walls, trees or permanent 

s~ 
improvements unless otherwise approved 
Easement Provisions-Exclusive, non-exclusive, and or irrevocable offer of easement 

~z dedication 

~~ 
E=:~ Horizontal & Vertical Curves NA Joints laid in accordance w/ manufacturers recommendations PVC: Deflection of joints not allowed, can bend pipe to the following minimum 

~~ 
radius': 4"-190', 6"-200', 8"-250', 10"&12"-fittings required 
DIP: Max deflecti<;>n for MJ joints 6-12" -4° or 260ft radius, 14-18"- 3° or 345ft. 

r:J'.l radius. ,... 
Design Flow Rate Higher of the following 2: Design Q=Peak: Day +Fire Higher of the two: 

~ 
1. Max Hourly Flow Rate 1. Peak: Hour 
2. Fire Flow Demand +Max Daily Flow Max Day+ Fire 

Velocity Max velocity not to exceed 1 Ofps 7 fps 10 fps 
Design Pressure Not to exceed 150psi 35 psi Min and 100 psi Max for service connection Max=l50psi, Min=40psi, Min Emergency=20psi w/half-full reservoir. 

Municipal Service Pressure Minimum peak hour pressure = 30psi 
Min=35psi Minimum during periods of coincident peak day and fire flow 
Max=ll5psi shall not be less than 20 psi. 
Min w/Fire Flow=20psi Services w/ 80psi or more should have pressure regulator set to 

60psimax. 
Services w/25psi should have individual hydropneumatic tank 
maintained by owner. 

V-8. 



TABLE V-1 
RECOMMENDED GDPUD DESIGN CRITERIA AND PERFORMANCE STANDARDS 

IMPROVEMENT STANDARD COMPARISON TABLE- WATER DESIGN CRITERIA 
GDPUDSPEC 
SECTION 

DESIGN ITEM 

Min Line Size 

In-Line Valves 

Water Meters 

ARV's/BO's 

Minirmun Cover 

Locator Wire 

Separation 

RECOMMENDED GDPUD STANDARDS (2002) 

6-inches to 8-inch 

Distribution System shall have sufficient number of valves such that no 
single shut down will result in removing from service more than 500 feet of 
pipe in school, commercial, industrial, or multiple family dwelling areas, or 
greater than 900 feet in other districts. 

- No more than 2 fire hydrants out of service 
- Locate valves in street intersections or on prolongation property lines 

Required on all services 

ARV's: Required at significant high points, Sizing criteria provided 
BO's: Fire hydrants preferred, dead end runs and low spots, capable of 
draining pipe in 2 to 4 hours, over 1 0" requires specially designed BO 
assembly. 

3-feet 

For all non-metallic pipe 
No. 12A WG copper wire Type UF insulation: Looped inside 
valves/vaults/risers: Grounded@ end of pipe run 
10' from parallel sewers and 12" higher 

PCWA STANDARDS (1993) 

6" 

Design distribution system w/ enough valves that no single shut
down will result close down more than 1000 feet of 
transmission line or 500' in other areas. No more than 2-fire 
hydrants removed from service at once. 
- 1 0" and smaller shall be gate valve type 
- 12" and larger shall be butterfly type 
- 16" and larger valve shall have min 2" bypass 
- locate valves in street intersections or property lines 
- 3-valve min on tees 
- 4-valve min on crosses 
- All valves shall be flanged 
- See More Detail for all valves Section 1.4 
5/8"x3/4" to 2": 
- Shall be in conformance w/ A WW A C700 
- Manufactured by Sensus, Schlumberger or equal 
- Positive Displacement: rotating disc or oscillating piston 
- Etc ... see section 1.4.9.1 
3" and Larger 
- Shall be in conformance w/ A WW A C702 
- Manufactured by Sensus or equal 
- Must have bypass piping: 3"w/2"bypass, 4"w/2", 6" w/4", 

8"w/4" 
BO's: Required @low spots and dead ends, fire hydrant maybe 
substituted for BOV, locate in street 3' from curb and gutter, 
design BO for 2.5fps velocity: for 8" & 10" use min 4" BOV, 
for 1_2" and larger use 6" BOV, 2"BOV @ end of line for future 
sefVlce 
4"BOV shall be above ground wharf type & 6"BOV shall be 
fire hydrant 
ARV's: Combination air/vacuum release valves (A VRV) at all 
high points and every 1000' on flat runs and between valved 
sections of pipe 
- 1"A VRV on lines up to 12" 
- 2"A VRV for lines 14-18" 
- 3" A VRV for lines 20 to 30" 
- for lines larger than 30" shall be as directed by agency or 

engineer 
30" 

No.1 0 gage insulated copper wire complete w/ epoxy splice kit, 
6" over all pipe 
Provide Continuity Testing before final approval 
1. 24" min. separation from water line unless sewer 
2. 10' min from sewers 
3. Crossing-minimum 1' clearance-all sewer crossings shall 

conform to California State Health department regulations 
4. Written application to district to install facilities in common 
trench. 

EID STANDARDS (1993) 

6": 4-inches if cul-de-sac w/ no more than 8-3/4" services, no longer than 500 feet, and 
no fire hydrant connections 
In-line valves required at a minimum of every 1 000' of pipe 
Except for lines 10" and larger, where valves shall be@ intervals of 100ft. per inch of 
pipeline diameter. 
- Valves shall be the same nominal size as pipeline 
- Valves shall be able to handle high static pressures 
- 12" and smaller shall be resilient seated gate valves 
- 12" and larger shall be butterfly valves 

Required on each new single family dwelling unit 
-No service line less than 1" Dia. 
-No meter smaller than%" 
-Polyethelene service tubing shall be min 160psi 
-Positive-displacement piston or disc-type 

Meter Sizing and Type Table 3-9 provided 
Service line sizing Table 3-11 and Head loss Tables also provided Table 3-10 and 3-
12. 

ARV's: Required at all significant high points 
BO's: Required at low spots and at dead-ends oflines 2" and 4" assemblies or fire 
hydrant acceptable Sizing criteria provided: 
6"-2"BO, 8"-4"BQ, 10"-4"BO, 12"-4"BO, larger than 12" special design. 

3-feet in unpaved areas, 
30" from subgrade to top of pipe in paved areas 
60" in areas above the 5000' elevation 
No. 10 A.W.G. Insulated copper wire- installed on non-metallic pipe and non-bonded 
pipe 

Per California Code ofRegulations: 
1. 10 feet from sewers (if less, see Dwg W07) 
2. Crossing- minimum 1 foot clearance 
4. No common trenches allowed 
5. 25' from cesspools, septic tanks, leach fields and seepage pits. 

V-9. 



A summary of recommended raw water storage based on current demands, 
historic failures and ditch maintenance is as follows: 

GDPUD 
RAW WATER EMERGENCY AND MAINTENANCE 

STORAGE CRITERIA 

Upstream of ALT 
Water Treatment 
Plant 

TO MEET EXISTING TREATED 
WATER DEMANDS 

18.5 to 25 26.7 25 

(1) Based on a ditch failure resulting in no supply for a 15 to 20 day period during 
winter months. 

(2) Based on a 2 week ditch repair project conducted between Oct. 1 - Nov. 15. 

In Section VI of this Study, existing raw water storage capacities are evaluated 
with respect to the above criteria. Currently, raw water storage upstream of the Walton 
Lake Water Treatment Plant is limited to the Walton Lakes Reservoir. Raw water 
storage upstream of the AL T Water Treatment Plant is now provided at Greenwood 
Reservoir and at the Auburn Lake Trails Water Treatment Plant Reservoir. 

Downstream of GDPUD water treatment plants, raw water storage is used to 
respond to fluctuations in daily irrigation demands. These raw water storage ponds may 
also be used to sustain demands during those periods during the irrigation season when 
ditch sections must be temporarily shut down for maintenance or repair. 
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Ditch Structures 

Ditch structures include culverts, piped sections, and wastegates. Adequate 
culvert capacity is critical since in many locations culverts have been placed which are 
undersized or of inappropriate pipe material. In Table V-2 is presented culvert 
recommendations based on an average ditch slope and hydraulic grade level of 0.002 
ft./ft. (0.2%) and a Mannings "N" roughness co-efficient of 0.024. Corrugated metal pipe 
arches (CMPA) are recommended for culverts. As an alternative to CMPA, corrugated 
metal pipe (CMP) or high density polyethylene (HOPE) pipe may be used. The CMPA 
structure is preferred because the lower profile of the "squash pipe" is· a better fit for the 
trapezoidal ditch section. Recommended minimum "round" culvert structures (CMP or 
HOPE) are also presented in Table V-2. 

In Section VI of this Study culverts which have been placed within the GDPUD 
ditch system shall be compared to the CMPA and CMP recommendations presented in 
Table V-2. Future culverts which are proposed within the ditch at proposed driveways 
and new roadway crossings should be placed consistent with the recommendations 
presented in Table V-2. 

Culverts should be constructed with tapered (smooth) inlet and outlet sections. 
Concrete, cobble or sack-crete should be placed at the upstream end. Culverts should 
be furnished with flared end sections for both upstream and downstream sections. 

Recommended ditch repairs may include replacement of unstable or inadequate 
ditch sections with piped sections. For gravity flow pipelines, a number of pipe options 
are available including HOPE pipe, pre-cast concrete, concrete cylinder, lined and 
coated ductile iron and coated steel pipe. For the purpose of this study, HOPE or 
concrete pipe with a Mannings "N" of 0.015 is assumed. Piped sections with capacities 
adequate to meet design ditch flow for the various segments of the GDPUD ditch 
system are also presented in Table V-2. 

Piped sections should be constructed with tapered inlet and outlet sections which 
are concrete or gunnite lined. A concrete headwall with a debris rack ("grizzley") should 
be installed at the piped inlet. 

While the ditch serves mainly to deliver water to GDPUD customers, it also acts 
as a drain gutter which collects runoff and discharges this flow to controlled locations. 
Discharge points, or "wastegates", have been constructed at periodic locations along 
the ditch. In upper ditch sections sidewater collection structures #1 through #7 are also 
designed to serve as wastegates for the release of excess flow. In other ditch locations 
separate structures are provided to waste or discharge excess winter runoff. Structures 
#1 through #7 located in the Upcountry Ditch Section are constructed of reinforced 
concrete with metal slide gates. These have been in service for at least 40 years. A 
few of the wastegates below Tunnel Hill are also concrete construction however, most of 
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GDPUD Ditch. Section 
: ;~- :_" · .. ·(; .. ":.~:~ ~~::V~~>-~ ~~·~::L.;~:--~~ --~ -~~~~~-i~.: :.~'_;· :, ~- ·. :-.::-. : .. _:~;;·:.~::;~-~--~/ 

Upcountry Ditch 
Pilot Creek Div. 
Dam to Tunnel 
Hill Outlet 

Tunnel Hill Outlet 
To Walton Lake 
Water Treatment Plant 

Walton Lake Water 
Treatment Plant to 
The Crails 

Main I Pilot Hill Ditch 
Main Ditch No. 1, 
Crails to 
Taylor Mine Ditch 

Main Ditch No. 1, 
Taylor Mine Ditch to 
Spanish Dry Diggins 

Georgetown Divide Public 
Utility District 

TABLE V-2 

CULVERT AND PIPE CRITERIA 
FOR GDPUD DITCH SECTIONS 

Recommended Min. Recommended Min. Recommended Min. 
D . Fl ( f ) CMPA C1l C I rt s· C ) p· s· C ) <a) · ~;'g,~ .. j;_ ... ~;~ ... ··.,~·,~. ·r~r?c~n··x .. rJp~.;in~J. __ ·;L:.::;_pMg~~-r.ffi~~~~~c~.::~:~:-~~£t~~~~~&~~~kt.~~:{d 

35 71 x47 

35 71 x47 

30 66 X 51 

20 60 x46 

17.5 57 x38 
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GDPUD OitGh Section 

Main Ditch No. 2, 
Spanish Dry Diggins 
Ditch to ALT Water 
Treatment Plant 

Main Ditch No. 2 
AL T to Cherry Acres 
Ditch 

Pilot Hill Ditch, 
Cherry Acres Ditch to 
Nagle Wastegate 

Pilot Hill Ditch, 
Nagle Wastegate to 
Wagner Res. 

Pilot Hill Ditch, 
Wagner Res. 
to Pilot Hill Res. 

Georgetown Divide Public 
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TABLE V-2 (cont.) 

CULVERT AND PIPE CRITERIA 
FOR GDPUD DITCH SECTIONS 

Recommended Min. Recommended Min. Recommended Min. 

Desi.~~-- ~~~[-~jf~J·~~ .. ,,:,,(§,~§~M;~;f.Jn.:):;~.:·:D.; --~~~~~J~~~~2~:;_:~,~·-· ~:-~-~-~~"~~.~~gJ.r~~~tLcl 
16.5 57 X 38 

14 49 X 33 

12 49 x33 

8 35 x24 

5 35 x24 
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TABLE V-2 (cont.) 

CULVERT AND PIPE CRITERIA 
FOR GDPUD DITCH SECTIONS 

Recommended Min. Recommended Min. Recommended Min . 

. ··.·· GDPYD Ditch ?,~ctiqn ... · ........ DE?signFiow(cf~~ . _.. • yMJ:>I\~1 > . < .. G~!ve~ SiZ,:e(jpJ .•... · ... Pip~Sl~~Pn·!(~) .. - : 
·-~ ~:::••;.: ,::t:•··i~:,;,::;;.:< {':<~-L.;.~::.-:·· .. · '::'-'':.·.·, :.············· .. : : .:.~ _:;:~'-.:i:I{._,!';~ ''h:(§J?.<:ID ?9,fl§§}'~·;;: ,';;.::)" CMI?:_Qr_;;f::!@fl§~.~:}:~-·?~!::.:.:b.t!Pd?:§:;gr;;~Qf't~F@f§':·~~:U 
Kelsey Ditch 

Kelsey Ditch No. 1 , 
Crails to Black Oak 
Mine Siphon 

Kelsey Ditch No. 2, 
Black Oak Mine 
to Chicken Flat 
Wastegate 

Kelsey Ditch No. 2, 
Chicken Flat Wastegate 
to Kelsey Reservoir 

(1) Slope= 0.002 
N = 0.024 
Pipe Flow 50% to 75% Fill 

(2) Slope = 0.002 
N = 0.025 
Pipe Flow = 50% to 75% Fill 

(3) Slope = 0.002 
N=0.015 
Pipe Flow 50% to 75% Fill 
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the wastegates within the GDPUD System are constructed with wood. These require 
replacement every 10 to 15 years. 

Where wastegates have been constructed in intervals of 3500 to 5000 feet, 
adequate control of runoff flows has typically been provided. In areas where the 
wastegate interval exceeds this spacing the ditch operators have difficulty in keeping 
runoff contained in the ditch until the next wastegate release point. Where runoff flows 
exceed ditch capacity damage to the ditch section can occur. Where construction 
equipment access is possible it is recommended that new and replacement wastegates 
be constructed of concrete. Alternative concrete and metal (slide} wastegate 
configurations are presented in Figures V-1 and V-2. 

Ditch Section 

The ditch section geometry impacts the flow characteristics, the ease of 
operation and maintenance, capacity and access. While it is recognized that there are 
few segments within the GDPUD ditch system which meet all of the characteristics of 
the design ditch presented in Figure V-3, when ditch maintenance and ditch repairs are 
conducted it is important that reconstruction efforts be directed to achieving the design 
ditch section as a goal. Ditch section criteria includes freeboard, minimum bottom width 
and side slopes. 

Freeboard 

The design capacity of the GDPUD ditch system is evaluated in Section VI, in 
part, on the basis of allowable freeboard, or "clearance" between the normal maximum 
operating water level in the ditch and the top of the ditch section. Operating the ditch 
above these levels typically results in increased losses. Upper sections of the ditch are 
irregular and are compromised by roots and burrowing animals. Allowable freeboard 
provides for backwater at inlets to culverts and pipes witha.ut over-topping the ditch 
section. 

The allowable freeboard recommended to be included in the reconstruction and 
repair of GDPUD ditch sections and included in the analysis of existing system ditch 
capacity is as follows: 
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TABLEV-1 
RECOMMENDED GDPUD DESIGN CRITERIA AND PERFORMANCE STANDARDS 

IMPROVEMENT STANDARD COMPARISON TABLE- WATER DESIGN CRITERIA 
GDPUDSPEC DESIGN ITEM RECOMMENDED GDPUD STANDARDS (2002) PCWA STANDARDS (1993) EID STANDARDS (1993) 
SECTION 

·z Line Location 6' from ROW CL or easement of 15' 3' from lip of gutter 5' from Edge of Pavement or 3' from lip of gutter: 

~§ z r.l"l 

0~~ ~ ~ 
uoo r-1..,. 
r.l"l~ 

t'f:l z Hydrant Type Dry Barrel w/2-hose one pumper outlet types and 6" Riser pipe Dry or Wet Barrel per detail SA016 and 0017 Dry barrel type w/ 4.5" and 2-2112" hose nozzles 
,..., MinDia=Looped 6" feed or 8" feed min. 
= 0 

Spacing Single Family: not to exceed 500 feet Per direction of local Fire District Per direction of local Fire District z9g:: 
0 ~ Townhouse/Commercial/Industrial: not to exceed 300 feet 

e~s 
r-1 =: 
r.l"l ~ 

Material Requirement DIP under full creek width plus 10 feet either side NA NA 

f3 
~~ =oo 
"'"'r.rJ 

~~ 
E=U Encasement/Other Specifics Concrete Encasement Required NA - Concrete Encasement w/ reinforcement (per detail W25)- Protect Pipe 10-feet 

u::t: beyond top of banks 
~~ - Pipelines to cross upstream of hydraulic structures (i.e. bridges, culverts, 'etc.) 
r.l"l~ - Cross perpendicular to flow line of creek 

u 
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1' MINIMUM BOTTOM 

WIDTH 

GDPUD DESIGN DITCH 
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NO SCALE 

1 

MAX SIDE 
SLOPE 1=1 

·1~" 

ALLOWABLE FREEBOARD 
UPCOUNTRY DITCH 

U/S OF TUNNEL HILL ........................................... 2 FT 
TUNNEL HILL OUTLET TO THE CRAILS .................. 1 FT 

MAIN DITCH No. 1 
THE CRAILS TO GREENWOOD/SDD ................. 0.5-1"' FT 

MAIN DITCH No. 2 
GREENWOOD/SOD TO DORMAN SIPHON .......... 0.5-1"' FT 

PILOT HILL DITCH 
DORMAN SIPHON TO PILOT HILL RES ................ 0.5 FT 

KELSEY DITCH No. 1 
THE CRAILS TO BLACK OAK MINE .......................... 1 FT 

KELSEY DITCH No. 2 
BLACK OAK MINE TO KELSEY RES ................... 0.5 FT 

TAYLOR MINE DITCH ................................................... 1 FT 
CHERRY ACRES DITCH .............................................. 1 FT 
SPANISH DRY DIGGINS DITCH ................................ 0.5 FT 

xWHERE POSSIBLE, A 1 FOOT MINIMUM FREEBOARD 
SECTION SHOULD BE PROVIDED IN 
MAIN DITCH No. 1 AND MAIN DITCH No. 2 

FIGURE V-3 



GDPUD 
RAW WATER DITCH MINIMUM 

ALLOWABLE FREEBOARD CRITERIA 

Upcountry Ditch, 

GDPUD 
Ditch Sections 

Upstream of Tunnel Hill 

Upcountry Ditch, 
Tunnel Hill Outlet to The Crails 

Main Ditch No. 1 
The Crails to Greenwood I SOD 

Main Ditch No. 2 
Greenwood I SOD to Dorman Siphon 

Pilot Hill Ditch 
Dorman Siphon to Pilot Hill Res. 

Kelsey Ditch No. 1 
The Crails to Black Oak Mine 

Kelsey Ditch No. 2 
Black Oak Mine to Kelsey Res. 

Taylor Mine Ditch 

Cherry Acres Ditch 

Spanish Dry Diggins Ditch 

Minimum 
Allowable Freeboard (ft.) 

2 

1 

0.5 to 1* 

0.5 to 1* 

0.5 

1.0 

0.5 

1.0 

1.0 

0.5 

* Where possible, a 1 foot minimum freeboard section should be provided in 
Main Ditch No. 1 and Main Ditch No. 2. 

Minimum Bottom Width and Side Slopes 

To allow access for the District maintenance equipment a minimum ditch bottom 
width of 5 feet should be maintained. This ditch section criteria should be achievable in 
all areas of the GDPUD raw water ditch system except for the lower sections of the 
Kelsey Ditch (Kelsey Ditch No.2 downstream of the Chicken Flat Wastegate) and at the 
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downstream ends of the smaller distribution ditches; Spanish Dry Diggins, Taylor Mine 
and Cherry Acres. 

Wherever possible a ditch side slope of 1:1, or flatter, should be provided for 
unlined ditch sections. Ditches located in rocky sections may be constructed with 
steeper side slopes. 

Access and Access Control 

For maintenance access a ditch levee width of not less than 8 feet wide should 
be provided on one side of the ditch. Wherever possible diversion ditches should be 
provided on the upstream side of the ditch to divert runoff to specific discharge points 
(wastegates, culverts, drainage swales). 

To allow continued operation and maintenance of the ditch system, property 
fences which cross the ditch section should be installed with a minimum 8-foot wide 
metal or prefabricated gate. Gates may be secured with GDPUD approved locks. 
Property line and livestock fences should not be permitted within the ditch section to the 
maintained toe of the ditch levee. Minimum recommended fence clearances are shown 
in Figure V-3. 

The District should install access control fences outside the toe of the levee 
slope as necessary to prevent livestock from accessing the ditch section. Without 
appropriate fencing livestock damage the ditch section, creating losses and increased 
ditch maintenance costs. Control of livestock access to the ditch is particularly critical in 
ditch conveyance areas upstream of the Walton Lakes and Auburn Lake Trails Water 
Treatment Plants. 
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VI SYSTEMS ANALYSIS 

In this section of the Reliability Study the hydraulic network modeling used to 
simulate the GDPUD treated water systems and the field measurements and hydraulic 
calculations used to evaluate the GDPUD raw water systems are described. Systems 
analysis findings are summarized. 

TREATED WATER SYSTEM 

Network Model 

The WaterCad water distribution modeling software developed by Haestad 
Methods was used to analyze the GDPUD treated water distribution and storage 
systems. Using this software network models were developed for both the Auburn Lake 
Trails treated water system and the Walton Lakes treated water system. Network 
distribution models are mathematical representations of real physical systems. The 
WaterCad models permit the input of actual physical characteristics as well as loading 
conditions and boundary information. Field files created from the GPS mapping of the 
distribution system were input to the WaterCad models. The GPS data provided the 
actual locations, alignments and elevations of treated water pipes, valves and 
appurtenances. Water distribution maps created from the field information and used in 
the network modeling are appended to this report. 

Average annual and maximum day water demands determined for each 
pressure zone served by the Auburn Lake Trails and Walton Lakes systems were also 
input to the models. Demands were placed at pipe junctions and demand nodes. Fire 
flows were evaluated at each fire hydrant. Average day and maximum day demands 
were assigned to pipe junctions and demand nodes consistent with the demand data 
determined for each pressure zone. By determining the demands (or loading) within 
each pressure zone loading conditions included in the models reflected actual demands 
on the Auburn Lake Trails and Walton Lakes systems. 

Treated water pipe diameters and pipe material information was available from 
GDPUD improvement plans. Physical data together with pipe roughness coefficients 
appropriate for the age and the material of the pipe were input to the models. 

Model Development and Review 

Water distribution system maps developed for the network models were 
reviewed with GDPUD staff. Operating data for tanks, PRV's and pump stations was 
obtained from GDPUD. This information provided the boundary data which must also 
be included in the network models to produce accurate simulation results. 
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Model Calibration 

Calibration testing of network models ensures that the results provided by the 
model bear close resemblance to reality. Calibration involves making corrections and 
adjustments to the model until observed pressures and flow rates are in reasonable 
agreement with computer-predicted performance over a wide range of operating 
conditions. Network calibration guidelines published by the American Water Works 
Association (AWWA) were used in this study. For planning studies AWWA suggests 
that at least 10% of the system nodes be tested for static pressure and that the pressure 
readings at these nodes be within 5 psi of the pressures predicted by the network 
model. For flow test calibrations the network model should predict flows within 10% of 
the actual values and within 5 psi of the actual pressure. 

Static Pressure Calibration Test Results 

Static pressure readings at fire hydrants were available for the study area from 
the El Dorado County Fire Protection District, the Garden Valley Fire Department and 
the Georgetown Fire Protection District. These pressure tests were conducted by the 
fire districts in either 2000 or 2001. Assuming average day demands, the network 
models were checked for pressures predicted at selected fire hydrant nodes. Static 
readings were within 5 psi of the predicted results at some 70 hydrant nodes checked 
within the Auburn Lake Trails system and were within the 5 psi criteria for some 40 
hydrant locations checked within the Walton Lakes system. To further confirm these 
static pressure results, static pressure readings were conducted in November 2001 and 
January 2002 by KASL engineering staff for the Auburn Lake Trails system. Some 50 
static pressure tests were conducted. The actual water system demands were 
determined for the days that static pressure tests were taken. The network model 
demands were then adjusted to closely approximate actual demands. Static pressures 
predicted by the model were within the 5 psi tolerance for all of the Auburn Lake Trails 
static pressures measured in the field. 

Similarly, in February and March 2002 some 70 fire hydrant locations were 
tested for static pressure within the Walton Lakes system. Again, actual water demands 
for the dates that static pressure tests were conducted were determined with GDPUD. 
The Walton Lakes network model was run with demands adjusted to closely 
approximate the actual demands for the test days. Static pressures predicted by the 
model were within the 5 psi tolerance for all of the Walton Lakes static pressure test 
locations. 

Flow Test Calibration Results 

A total of 21 Auburn Lake Trails system fire hydrants were flow tested by KASL 
Consulting Engineers and the El Dorado County Fire Protection District in November 
2001 and February 2002. Seven hydrants flow tested in November 2001 were re-tested 
in February 2002. Eighteen (18) of the 21 hydrant flow tests were within 5 psi of the 
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measured residual pressure and within 10% of the measured flows predicted by the 
network model. Fire hydrant flow test results were provided to GDPUD staff. Poorly 
operating pressure reducing valve(s) or a partially closed valve(s) are possible reasons 
that measured results at the three hydrants did not closely match the pressures and 
flows predicted by the network model. 

A total of 16 Walton Lakes system hydrants were flow tested by KASL 
Consulting Engineers in February 2002. Follow up fire hydrant flow tests were 
conducted in March 2002. KASL was assisted by the Garden Valley Fire Department 
and the Georgetown Fire Protection District in the completion of these tests. For all but 
one of the 16 fire hydrants tested the actual pressures and flows measured were within 
5 psi of the pressure and within 10% of the flow predicted by the network model. 

Auburn Lake Trails and Walton Lake static pressure and fire hydrant flow test 
results were provided to GDPUD. Based on the results of both the static pressure and 
fire flow field tests it was determined that the Auburn Lake Trails and the Walton Lakes 
network models were adequately calibrated and produce results which closely 
approximate actual conditions within these systems. Systems analysis using the 
calibrated models was then initiated. 

Model Results- Maximum Day Demands 

Auburn Lake Trails Distribution System 

In Figure Vl-1 is summarized the network analysis results for maximum day 
demand conditions within the Auburn Lake Trails system. Maximum day demands were 
evaluated at .±.650 pipe junctions (J-nodes}, demand nodes (D-nodes), and fire hydrant 
(FH-nodes) locations within the Auburn Lake Trails distribution system. Water treatment 
plant operations were included in the model. Maximum day demands were distributed 
through the .±.850 pipelines, 3 tanks, water treatment plant, pump stations and 28 PRV's 
that comprise the Auburn Lake Trails system. As discussed in Section V of this 
Reliability Study distribution pressures should be between 35 psi and 150 psi. Reliability 
measures were evaluated for pressures which fell below 35 psi. 

Under maximum day demand conditions, there were 9 nodes found that operate 
below 35 psi. The locations of these nodes are highlighted in Figure Vl-1. Three of 
these nodes; J-682, D-674 and FHT-5 are located on Angels Camp Court near Angels 
Camp Tank. Under maximum day demands operating pressures at these nodes range 
from 12 to 16 psi. The elevation at these nodes is within 36 feet of the high water 
elevation at Angels Camp Tank. 

Node D-595 is located on Hotchkiss Court opposite Cascade Trail from Angels 
Camp Court. This node is within 78 feet of the high water elevation at Angels Camp 
Tank and operates between 30 and 32 psi. To improve the pressures at these locations 
either a booster pump and pressure tank are needed to serve properties in close 
proximity to the Angels Camp Tank or the operating level at the tank must be raised. 
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J-649 15 2.5 < 34' FROM MAX LEVEL IN 
DEER RAVINE TANK 

J-267 !< 0-266 31 0.5 < 72' FROM UPSTREPM PRV-9 
PRV-9 IS SET TO 21 PSI 

FH-59 34.7 1.5' 
80' FROM UPSTREPM PRV-31 
PRV-311S SET TO 80 PSI 

GEORGETOWN DIVIDE 
PUBLIC UTILI ISTRI 
AUBURN LAKE TRAILS WATER SYSTEM 

MAXIMUM DAY CONDITIONS 
1:?:\.st!:!:~at.~::: 

,."'-,.11!0::7.;1-l!l<"C 

~iU~~~ 

Vl-4. 



The pump at the water treatment plant could also be increased in head with an altitude 
valve placed at the Angels Camp Tank. With this alternative the existing inlet I outlet 
piping configuration at the tank would also need to be changed or else water would be 
"trapped" in the tank. 

At FH 373 the existing maximum day demand pressure is 25 psi. This hydrant is 
located near the intersection of Big Nugget Trail and Sweetwater Trail. The pressures 
at this location are controlled by PRV-13 which is set to open at 27 psi. The 
downstream affects of increasing the operating set point at this PRV to 37 psi were 
evaluated. It was determined that this option caused unacceptably high pressures in 
other areas of the distribution system. 

According to the network model results, Node J-649 operates at 15 psi under 
maximum day demands. This node is located on American River Trail between Wagon 
Wheel Court and Sweetwater Trail. The elevation at this node is within 34 feet of the 
maximum water level in Deer Ravine Tank. Either a booster pump station is needed to 
serve properties in close proximity to the tank or the operating level at Deer Ravine 
Tank must be raised to improve operating conditions. 

Nodes J-267 and D-266 are located on Brown Bar Court downstream of PRV-9 
which is located near the intersection of Shirt Tail Trail and Brown Bar Court. Maximum 
day operating pressures of 31 psi are predicted by the network model at these nodes. 
PRV-9 is set to open at 21 psi. The downstream affects of increasing the set point of 
this PRV to 25 psi must be evaluated with respect to other nodes downstream of PRV-9 
which may be "over-pressurized" by increasing the PRV set point. 

FH-59 is located in Cherry Acres near the intersection of Cherry Acres Road and 
Cherry Acres Circle. This hydrant is located downstream of PRV-31 which is set to 
open at 80 psi. High pressures at D-41 (152 psi) and FH-42 (180 psi) were also found 
below PRV-31. Increasing the set point at PRV-31 to improve pressure at FH-59 is not 
a good alternative considering the high pressures which already exist downstream of 
this valve. 

Improvements recommended to improve AL T systems reliability under maximum 
day demands are described in Section VIII of this Study. 

Walton Lakes Distribution System 

In Figure Vl-2 and Vl-3 are summarized the network analysis results for 
maximum day demand conditions with the Walton Lakes treated water system. The 
Walton Lakes Treatment Plant was included in the model. Similar to the analysis 
conducted for Auburn Lake Trails, maximum day demands were evaluated at the :!:_700 
pipe junctions, junction demand nodes and fire hydrant locations within the Walton 
Lakes system. The low pressure nodes found typically occur in the higher elevation 
areas of the system. 
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PRESSURE PROBLEM DESCRIPTIONS: 

1. FH-53 I< J-527' 
A. !El PRESSURE • 32-34 PSI liND ElEVATION IS 2727'. 

8. IT GETS IT'S PRESSURE FROM THE PRV'S LOCATED IN 
THE GEORGETOWN AREA. WHICH ARE FEED FROM THE 
HOTCHKISS HILL TANK. 

C. THIS IS AN EXISTING KNOWN LOW PRESSURE AREA 
ALONG RESERVOIR ROAD DUE TO THE HIGH ELEVATION 

D. VERY UTTLE HEPD LOSS DUE TOO VELOCITY. 

2. D-41' 
A. IE> PRESSURE • 34 PSI AND ELEVATION IS 2548'. 

B. IT GETS IT'S PRESSURE FROM PRV-27 THAT'S SET AT 
35 PSI AND FEED FROM THE SOD TANK 
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PRESSURE PROBLEM DESCRIPTIONS: 

1. J-330' 
A <El PRESSURE • 34 PSI AND ELEVATION IS 1925'. 

B. IT GETS IT'S PRESSURE FROM PRV-8 WHICH IS SET 
TO A 2006 HGL. 

C. THIS IS A HIGH ELEVATED AAEA 

D. VERY LmLE HEAD LOSS DUE TOO VELOCITY. 

2. J-197, 
A (EJ PRESSURE • 33 PSI AND ELEVATION IS 2095'. 

B. IT GETS IT'S PRESSURE FROM THE GARDEN PAAK 
TANK HGL• 2182' 

C. THIS IS A HIGH ELEVATED AAEA 

D. VERY LITTLE HEAD LOSS DUE TO VELOCITY. 

FIGURE Vl·3 

3. FH-379' 
A <El PRESSURE • 32 PSI AND ELEVATION IS 2417'. 

8. IT GETS IT'S PRESSURE FROM THE PRESSURE 
SUSTAINING VALVE AT THE KELSEY TANK SET 
TO AN HGL OF 2482' 

C. THIS IS A HIGH ELEVATED AAEA 

D. VERY LITTLE HEAD LOSS DUE TO VELOCITY. 

4. J-335, 
A <El PRESSURE • 29 PSI AND ELEVATION IS 1934'. 

B. IT GETS IT'S PRESSURE FROM PRV-8 SET TO AN 
HGL OF 2006 

C. THIS IS A HIGH ELEVA TED AAEA AND EXTREMELY 
DISTANT FROM THE PRESSURE SOURCE~ 

D. VERY LITTLE HE.'D LOSS DUE TO VELOCITY. 
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Fire Hydrant 53 (FH-53) and Junction Node J-527 shown in Figure Vl-2 are high 
elevation nodes located along Reservoir Road in the Georgetown West Zone. This is a 
known low pressure area which is served by pressure created from the Hotchkiss Hill 
Tank. Pressures in Georgetown West are inspected by several PRV valves. The cost 
of installing a booster pump and pressure tank at the Spanish Dry Diggins Tank 
together with a separate "high pressure line" to serve the low pressure zone along 
Reservoir Road was also evaluated. 

Demand Node D-41 is located in the Spanish Dry Diggins Pressure Zone. 
Pressures at this node are controlled by the setting of PRV-27. · The impacts of 
adjusting the setting at PRV-27 can be evaluated with the network model. Low 
pressures at D-41 could be resolved by a booster pump and pressure tank at the 
Spanish Dry Diggins (SOD) Tank together with a high pressure line parallel to the 
existing low pressure line which is served by the SOD tank. 

Nodes D-41, FH-53 and J-527 are in close proximity to the Greenwood 
Reservoir. If a new treatment plant with a clearwell tank at.±. elevation 2450 was located 
at the Greenwood Reservoir adequate pressure would be available to correct these low 
pressure nodes. 

Low pressure nodes J-330, J-197 and J-335 shown in Figure Vl-3 are located in 
the Garden Park Zone. Node J-330 is located on Pikes Peak Circle and is served by 
the Garden Park Tank and PRV-8. Node J-335 is located at the extreme southern end 
of the system on Stewart Mine Road. It is also served by the Garden Park Tank with 
pressures controlled by PRV-8. There is a significant range in elevations downstream of 
PRV-8. Increasing the setting at this PRV to serve the higher elevation nodes could 
result in unacceptably high pressures at the low elevation nodes. Separate high 
pressure and low pressure mains were evaluated for this area, as well as connection to 
the existing main in State Highway 193 which is served by the higher elevation Kelsey 
Tank. 

J-197 is located on McKinley Court at elevation 2095 and is served by the 
Garden Park Tank HGL of 2182. While a booster pump and pressure tank would 
resolve this low pressure problem this solution is not considered cost effective. 

FH-379 is located in the Traverse Creek Zone and is served by the pressure 
sustaining valve located at the Kelsey Tank. This is the only low pressure node 
identified for the Kelsey Tank service area. A booster pump and pressure tank would 
not be cost effective to resolve this low pressure area. 

Improvements recommended to improve Walton Lakes system reliability under 
maximum day demands are presented in Section VIII of this Study. 
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Model Results - Maximum Day Demands Increased by 5%; Maximum Day 
Demands Increased by 10% 

After completing the system analysis with maximum day demands, the Auburn 
Lake Trails and the Walton Lakes systems were evaluated with maximum day demands 
increased by 5% and with maximum day demands increased by 10%. No additional low 
pressure nodes were identified in either the Auburn Lake Trails system or in the Walton 
Lakes system with these percentage increases in maximum day demands. 

Model Results - Maximum Day Demands Plus 500 GPM Fire Flow 

Auburn Lake Trails 

In Figure Vl-4 is presented a summary of "failed" fire hydrant test locations 
within the AL T system under maximum day demands plus 500 gpm fire flow. With 
maximum day demands already included in the modeled demands, delivery of a 500 
gpm fire flow was tested at each of the .:!:,275 fire hydrants within the AL T system. At a 
minimum, a 500 gpm fire flow with a 20 psi residual pressure is needed to satisfy the 
minimum operating criteria. In addition, positive pressures must be maintained 
throughout the AL T distribution system with maximum day plus fire flow demands. 
Maximum day demand plus fire flows at 11 locations within AL T failed to meet this 
criteria. 

Test fire hydrant 5 (FHT-5) is located on Angels Camp Court within close 
proximity to Angel Camp Tank. Low pressures at this hydrant were previously 
discussed under maximum day demands. 

Four of the "failed" AL T hydrants, FH-321, 660, 657 and 665 are located along 
Greenwood Road and are fed by a single, non-looping, 6-inch diameter main. With a 
500 gpm fire flow to FH-321 some 1200 feet of the 8" diameter Greenwood Road main 
has flow velocities of 5 to 6.5 feet per sec. To avoid high friction head losses, flow 
velocities within supply pipelines should be maintained at 5 ft. I sec. or less. To improve 
pressures to the Greenwood Road hydrants the Greenwood Road main must be 
increased in size or be served by the higher pressures available from the Walton Lakes 
Plant. Conditions along Greenwood Road would improve with the relocation of the AL T 
Treatment Plant to Greenwood Reservoir. 

Fire hydrant 631 (FH-631) is located at the end of Brinks Lane south of Upper 
Black Rock Road. This hydrant is fed by 6" diameter mains located on Lois Lane and 
Brinks Lane with pipe velocities in excess of 6.5 feet I sec. These pipes are connected 
to the 6-inch diameter main located in Upper Black Rock Road. Replacing these small 
diameter mains with minimum 8-inch diameter mains or connecting the mains which 
terminate on Upper Black Rock Road, Sweetwater Trail and Tegra Road with a main 
along State Highway 193 would improve maximum day and maximum day plus fire flow 
pressures to acceptable levels. 
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Fire hydrant 643 (FH-643) is also located in the Upper Black Rock Road I Tegra 
Road area. With maximum day plus 500 gpm flows at FH-643 high velocities occur at 
the two 4-inch diameter mains which connect the pipeline in Tegra Road with the 
pipeline in Hidden Gold Trail. The main in Hidden Gold Trail south of Brown Bear Trail 
could also be replaced with a larger main. Again, connecting the Tegra Road, Upper 
Black Rock and Sweetwater Trail mains with a new main along Highway 193 would 
result in acceptable pressures under maximum day plus fire flow conditions. 

Fire hydrant 93 (FH-93) and test fire hydrant 19 (FHT -19) are located on 
Capecroft Lane in the western end of the AL T System, west of the Pilot Hill Tank. 
Pipeline velocities above 5 feet per second occur in the 6-inch diameter Capecroft Lane 
main west of State Highway 49 when 500 gpm fire flows are delivered to FH-93. 

Test fire hydrant 13 (FHT-13) is located in Cherry Acres east of Indian Rock 
Road. When fire flows are delivered to this hydrant, pipe velocities in excess of 5 ft. I 
sec. occur in 2: 6000 feet of the 6-inch diameter Indian Rock Road main. Either this 
main must be increased in size or the Indian Rock Road connected to the main in 
Cherry Acres Road to improve fire hydrant flows and pressures. 

FHT-18 is located in Pilot Hill at the southwest limit of the ALT System. When 
500 gpm are delivered to this location pipe velocities in excess of 5 ft I sec. occur in 
,:!:6000 feet of 6-inch diameter main on Pilot Hill Road and Meadow Craft Lane. To 
improve the performance of hydrants in the area, existing mains in Salmon Falls Road, 
Pilot Hill Road and Meadow Craft Lane must be improved to 8-inch diameter or a 
parallel main placed on State Highway 49 south of Rattlesnake Bar Road. 

AL T system improvements recommended to improve reliability under maximum 
day plus fire flow demands are presented in Section VIII of this Study. 

Walton Lakes 

There are some 250 fire hydrants within the Walton Lakes system. A maximum 
day plus 500 gpm fire flow was evaluated at each hydrant. At some 60 Walton Lakes 
system hydrant locations either a residual pressure of 20 psi could not be maintained or 
pressures within the distribution zone dropped below zero with a hydrant flowing at 500 
gpm. Conditions are not described herein for each failed case. System conditions and 
limitations common to "multiple" or "area" failure are summarized in this study. In 
Figure Vl-5 and Figure Vl-6 is presented a summary of hydrant locations which did not 
meet the system reliability criteria. 

Fire hydrant 107 (FH-107) is located on Greenwood Road near Greybar Mine 
Road. With maximum day demands and a 500 gpm fire flow at FH 107 pipe velocities 
between 5 and 6.5 feet per second are predicted for some 7500 feet of 6" water main 
constructed in Greenwood Road north of Marshall Grade Road. With fire flow demands 
at FH 107, three nodes located near this hydrant (,:!:1500 feet) would experience 
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pressures below 35 psi. To correct this deficiency either the 6" diameter Greenwood 
main must be replaced with a larger diameter pipeline or the Greenwood Road area 
must be served by two points of supply. This could be accomplished with the new 
treatment plant sited at Greenwood Reservoir with service from the Sliger Mine Road 
and an 8" diameter water main constructed in Greenwood Road north of this location. 

Failed conditions found at fire hydrant 336 (FH-336) are representative of similar 
failures predicted at FH-334, FH-338, FH-339, FH-342 and FH-344, FH-346, FH-347, 
FH-351, FH-352, FH-355 and FHT-7 all located on Stewart Mine Road or Bayne Road. 
With a 500 gpm flow at FH-336, the WaterCad model identified some 21 nodes with 
negative pressures. These negative pressures were predicted at locations along 
Stewart Mine Road, Bayne Road, Pikes Peak Drive and Garden Park Drive. High 
velocities were also predicted in pipelines on Garden Park Drive and on Pikes Peak 
Drive. 

With widespread failures a number of system improvements were evaluated to 
correct these system deficiencies. These included: 

1.) Replace the 4 inch mains located in Pikes Peak Drive and in Garden Park 
Drive with larger (min. 8 inch diameter) pipelines. 

2.) Replace the 6 inch diameter connection located between Pikes Peak Drive 
and Bayne Road with larger (min. 8 inch diameter) pipeline. 

3.) Provide a second "source" of supply to this area by connecting the main at 
Stewart Mine Road and Bayne Road with a new main on Bayne Road east to 
State Highway 193. This connection would allow the Stewart Mine Road I 
Bayne Road parcels to be served by both the Garden Park Tank and the 
Kelsey Tank. A PRV would be needed with the second source of supply to 
allow the higher pressure Kelsey tank system to feed the lower pressure 
Garden Park Tank system. 

4.) Replumb the Garden Park Tank with separate inlet and outlet piping and an 
altitude valve on the Garden Park Tank. This will allow the Garden Park 
Tank to better serve the Garden Park area and improve the efficiency of the 
water supply system. 

The failed conditions found at fire hydrant 322 (FH-322) are representative of 
similar failures predicted at FHT-6, FH-141, FH-143, FH-145, FH-148, FH-306, FH-308 
and FH-320 all located in the Roller Coaster Drive, Chrysler Circle, Johnston Creek 
Road area. With a 500 gpm fire flow at FH-322, the WaterCad Model predicted 10 
nodes with negative pressures and determined that pipelines located in Johnston Creek 
Road, Chrysler Circle and Roller Coaster Road would deliver flows with velocities in 
excess of 5 ft. I sec. 
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To correct these deficiencies alternative improvements include: 

1.) Replace 6" main in Johnston Creek Road with minimum 8" diameter main. 
2.) Replace 4" mains in Chrysler Circle and in Roller Coaster Road with 

minimum 8" diameter mains. · 
3.) Provide alternative "source" of supply for this area by providing a connection 

to mains located in Garden Park Drive or in Bayne Road. Water distribution 
mains in Garden Park Drive and in Bayne Road must also be increased in 
size to at least 8-inch diameter for these improvements to be effective. 

The failed conditions found at fire hydrant 315 (FH-315) are believed to be 
representative of similar failures predicted at FH-311, FH-312, FH-314 and FH-318, all 
located in the Lazy Brook Trail and Lynx Ridge service areas. Predicted conditions with 
fire hydrant flows at FH- 315 include 7 nodes with negative pressures and 14 nodes with 
pressures less than 35 psi. 

To correct these deficiencies possible improvements include: 

1.) Replace 4 inch diameter main in Lazy Brook Trail with minimum 8 inch 
diameter main. 

2.) Replace 6 inch diameter main located in Lazy Brook Trail with minimum 8 
inch diameter main. 

3.) Implement improvements described above for FH-322. 

The failed conditions evaluated for fire hydrant 379 (FH-379) are representative 
of similar failures predicted at FH-378 also located along Traverse Creek Road. With 
fire flows at FH-379, high pipe velocities are predicted for some 6500 feet of pipeline in 
Traverse Creek Road east of Highway 193. Negative pressures are predicted at two 
nodes. Pressures below 35 psi are predicted at two nodes located along Traverse 
Creek Road. Improvements evaluated to correct these deficiencies included: 

1.) Replace the 6" diameter pipe in Traverse Creek Road I Spanish Flat Road 
with a minimum 8" diameter pipeline. 

2.) Install booster pumps. 

The failed condition identified by the network model for fire hydrant 168 (FH-
168), located on Superior Court is also representative of a similar failure predicted at 
FH-167. With a fire flow at FH-168 negative node pressures are predicted at two 
locations with high pipeline velocities anticipated in the 4" & 6" diameter mains located 
on Garden Valley Road, Oak Lane, Towzen Drive and Superior Court. To correct 
deficiencies these pipelines should be replaced with minimum 8 inch diameter pipelines. 

Fire hydrant 158 (FH-158) is located in Whitney Court west of Garden Valley 
Road. Fire flows tested at this location result in high pipeline velocities in over 10,000 
feet of 6" diameter main constructed in Garden Valley Road. Existing pipelines must be 
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replaced with larger diameter mains. Replacing a normally closed valve with a PRV 
shall also be evaluated. 

Fire hydrant 20 (FH-20) is the only predicted failed condition in the Walton Lakes 
System, west of the Spanish Dry Diggins Tank. Maximum day plus fire flow conditions 
at this location result in high pipeline velocities in the Sliger Mine Road main west and 
north of Edgewater Drive. The Sliger Mine Road main downstream of Edgewater Drive 
is 6 inches in diameter. To correct this deficiency this main should be replaced with a 
minimum 8-inch diameter pipeline. 

The failure predicted at fire hydrant 57 (FH-57), Longview ·Drive, is believed 
representative of similar failures predicted at FH-52, 53, 55, 59 and 276. All of these 
hydrants are located along Reservoir Road, Silent Meadow Road and Longview Lane 
south and east of Spanish Dry Diggins Tank. Fire flows at FH-57 result in negative 
pressures at 3 nodes and pressures of 35 psi or less at 1 0 nodes. The water main in 
Longview Drive is 6 inch diameter. Replacement with an 8 inch diameter main was 
evaluated. 

Failed fire hydrant 72 (FH-72) is located at Quiet Plane and Lasita Way. Mains 
which serve the hydrant are 6 inch diameter and pipeline velocities exceed 5 ft. I sec. 
under fire flow demands. Looping the 6 inch Quiet Place main back to the main in 
Reservoir Road and replacing the Reservoir Road main with a minimum 8 inch diameter 
main was evaluated to resolve this deficiency. The benefits of removing an existing 
check valve located in Reservoir Road shall be evaluated. 

Failures at fire hydrant 437 (FH-437) are isolated to the area near Harkness St. 
and Birch Hill Court. Placement of an 8-inch main to connect the main at Harkness with 
the 12-inch main located along Fain Lane would resolve this isolated deficiency. 

High velocities in the 6 inch diameter mains located in Eaton Road and Veterans 
Way and low pressures at 4 nodes are predicted with maximum day demands plus fire 
flows to fire hydrant 487 (FH-487). Replacement of the 6 inch diameter mains in Eaton 
and Veterans with an 8 inch main and the looping of these mains back to the Wentworth 
Springs Road mains via Citabra Lane would resolve this deficiency. 

System reliability measures recommended to correct maximum day and 
maximum day plus fire flow deficiencies in both the AL T and Walton Lakes systems are 
summarized in Section VIII. 

Water Storage Tank Capacities 

Existing GDPUD water storage tanks were evaluated with respect to the storage 
tank performance and design criteria recommendations presented in Section V. To 
meet the Fire Storage Reservation (FSR), System Peaking Storage (SPS) and 
Emergency Storage (ES) requirements presented in Section V the following Auburn 
Lake Trails tank volumes are required: 
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Comparison of Auburn Lake Trails 
System Storage Tank Volumes with 

Recommended Design Criteria 

Angels Camp 420,600 

596,100 

165,000 

500,000 Tank is adequately sized 

Deer Ravine 250,000 Tank is undersized. 

Pilot Hill 470,000 Tank is oversized 

Similarly, a capacity analysis of Walton Lakes system tanks is as follows: 

Hotchkiss Hill 

Spanish Dry Diggins 

Black Oak Mine 

Garden Park 

Kelsey 

Walton Lakes 
Clearwells 

Hotchkiss Hill 
Sub Tank 

Comparison of Walton Lakes 
Storage Tanks with 

Recommended Design Criteria 

·:··Recommended 
Min.Volume, 

(fSR + sP,~ + ES) 
·. · • · gallons 

377,300 

183,900 

269,000 

285,000 

169,600 

361,410 

121,600 

.. Storage Volume 
Provided, 
g~llons 

500,000 

200,000 

300,000 

200,000 

214,000 

600,000 

60,000 
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As summarized above, the Deer Ravine Tank and the Garden Park Tank are 
inadequately sized. The Hotchkiss Hill Sub tank, while undersized, serves a limited area 
and therefore the capacity limits at this location are less significant than at the Deer 
Ravine Tank and the Garden Park Tank. 

Extended Period Simulations 

To confirm the evaluation of existing tank capacities presented above, extended 
period maximum day demand simulations were conducted for each GDPUD tank. With 
the network models, extended period simulations allow evaluation of ·tank levels over a 
24 hour maximum day period. Predicted tank levels can be compared to the levels 
(volumes) that should be available in the tank for fire storage reserve, emergency 
storage and system peaking storage. Under maximum day demands tank levels may 
drop into the system peaking storage (SPS) but should not fall below the level reserved 
for fire and emergency storage (FSR + ES). 

A summary of the extended period simulation results for each GDPUD tank is as 
follows: 

Angels Camp Tank Tank levels fall within the SPS limits but do not drop below 
minimum ES + FSR requirements. The Angels Camp Tank is adequately sized. 

Deer Ravine Tank Adequate volume is not provided for FSR + ES. This tank always 
operates below the minimum FSR + ES requirement. The Deer Ravine Tank is 
undersized. 

Pilot Hill Tank Under maximum day conditions, the minimum hydraulic grade line is well 
above the FSR + ES + SPS level. The Pilot Hill Tank has more than adequate capacity. 

Hotchkiss Hill Tank Tank levels operate within SPS levels under maximum day 
demands but do not drop below minimum FSR + ES requirements. The Hotchkiss Hill 
Tank is adequately sized. 

Spanish Dry Diggins Tank levels do not drop below minimum FSR + ES requirements. 
The Spanish Dry Diggins Tank is adequately sized. 

Black Oak Mine Tank level drops to minimum FSR + ES requirement. The volume of 
the Black Oak Mine Tank is marginally adequate. 

Kelsey Tank Tank levels are well above the minimum FSR + ES requirement. The 
Kelsey Tank has adequate volume. 

Garden Park Under maximum day demands, levels in the Garden Park Tank almost 
drop to the FSR limit and are below the FSR + ES minimum requirement. The Garden 
Park Tank does not have adequate storage volume. 
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Hotchkiss Hill Sub Tank Adequate volume is not provided in this tank to meet minimum 
fire flow requirements. 

In Section VIII of this study recommended storage tank improvements are 
proposed at Deer Ravine and Garden Park to improve system reliability. 

DITCH SYSTEM 

The GDPUD raw water ditch system was evaluated in this Reliability Study on 
the basis of performance, condition and capacity. The performance and condition of 
each segment of the ditch system were reviewed in the field with GDPUD ditch 
operators. High maintenance areas, high loss areas, previous repair areas, lined and 
piped sections were mapped. These features are included in the ditch system maps 
presented in the Appendix of this study. 

Ditch flowline elevations and cross sections were measured throughout the 
GDPUD system. ,The capacity of each ditch section was determined using open 
channel flow equations, ditch slope, cross sectional area and assumed "roughness" 
(Mannings "N" coefficients). Minimum allowable freeboards, as presented in Section V 
of this study, were also applied to determine ditch segment capacities. The capacity of 
culverts placed in the ditch and the capacity of piped segments were determined based 
on partially full pipe flow, the available pipe slope, Mannings "N" appropriate for the 
culvert or pipe material and the depth of flow through the culvert or pipe. Allowable 
head loss was assumed to be one-half of the available freeboard. 

A summary of ditch, culvert and piped segment capacities is presented in the 
Appendix of this study. The capacity of each segment of the GDPUD ditch system with 
respect to the design flows presented in Section Vis summarized in Figure Vl-7. Figure 
Vl-7 (14 sheets) is presented at the end of this section of this Reliability Study. Based 
on the ditch design criteria and ditch design flows recommended in this study, adequate 
ditch capacity is available in all segments of the ditch system with the exception of: 

" Upcountry Ditch, Balderston Wastegate to Sand Trap Siphon 
• Upcountry Ditch, Buckeye Conduit to Shroeder Conduit 
• Main Ditch #1, Spanish Dry Diggins Road to Spools Wastegate 
• Kelsey Ditch #1, Forest View Drive to Irish Reservoir Wastegate 
• Kelsey Ditch #2, Irish Reservoir Wastegate to Twin Pine Siphon 
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Upcountry Ditch 

Pilot Creek Pipeline 

Findings: The Pilot Creek Pipeline is a 48 inch diameter concrete pipe 
constructed some 3900 lineal feet from the Pilot Creek Diversion Dam to the Bacon 
Canyon Pipe. Adequate capacity is available. The pipeline does not normally require 
maintenance except for the periodic checking and maintenance of vent structures. The 
ditch operator also needs to access the Pilot Creek Diversion Dam along this route. 
There is no vehicle access available along this section of the pipeline. 

Recommendations: An all-weather vehicle access, a minimum of 10 feet wide, is 
needed along the Pilot Creek Pipeline to maintain the operation of the pipeline and to 
access the Pilot Creek Diversion Dam. 

Bacon Creek Pipeline 

Findings: The Bacon Creek Pipeline is a 48 inch diameter concrete pipe 
constructed some 3000 feet in length. The pipeline begins at the connection of the 12-
inch diameter Bacon Creek Pipeline and ends with the first open ditch section of the 
Upcountry Ditch. In 1993 GDPUD extended this pipeline some 1800 feet to improve 
system reliability. The section of the ditch replaced with pipe was susceptible to slides 
and unstable soils conditions. Limited vehicle access is available along the Bacon 
Canyon Pipeline. 

Recommendations: Improved all-weather vehicle access is needed along 
approximately 1500 feet of the Bacon Canyon Pipeline. 

Bacon Canyon Pipeline to Structure #1 

Findings: This section of the Upcountry Ditch has adequate capacity to meet 
design flows. The existing ditch section has a capacity of approximately 35.9 cfs. 
Immediately upstream of Structure #1 an 860 lineal foot section of the ditch has been 
replaced with a 48 inch diameter Corrugated Metal Pipe. Future pipe replacements for 
thi~ section of the ditch should be 48 inch diameter concrete, HOPE or similar. Future 
culverts placed in this section of the ditch should be 71 x 47 CMPA or 54" CMP. 

Structure #1 to Structure #2 

Findings: Within this reach there are 7 sections of pipelines varying in length 
from 80 to approximately 2250 feet. Ditch sections have been repaired with pipeline in 
1993 and again in 2000. The ditch capacity meets with design flow criteria only when 
the allowable freeboard is reduced to 1.5 feet. A portion of this segment includes "The 
Narrows". This is an abandoned section of ditch levee approximately 250 lineal feet in 
length. During the past 10 years the levee roadway has been reduced from 

Georgetown Divide Public 
Utility District 

Vl-20. 

Water System 
Reliability Study 



approximately 1 0 feet in width to less than 6 feet in width with slope failures occurring on 
the downhill side of the ditch and access road. Since this section of the access road is 
no longer safe for vehicle travel, GDPUD have created a temporary bypass road around 
The Narrows using old logging trails located above the ditch section. 

Previous ditch repairs using 48" concrete pipe provide adequate conveyance 
capacity. Pipeline repairs using 48" CMP represent restrictions to flow. Future ditch 
replacement in this section should use 48" concrete or HOPE pipe. Future culverts 
should be 71 x 47 CMPA or 54" CMP. 

Recommendations: Provide roadway stabilization at the· "Narrows" using 
retaining walls or gabions. Replace the ,±250 foot long open ditch section with 48" 
concrete or HOPE pipe. Because of its importance to the continued supply of water to 
the rest of the GDPUD system this is a priority repair item. 

Structure #2 to Structure #3 

Findings: Similar to the previous reach, the segment between Structure #2 and 
Structure #3 includes several ditch sections which have been replaced with pipeline. 
According to the Ditch Operator sections of this ditch were replaced with pipe in the 
1970's. A repair with pipe replacement was also completed in 2000. Piped sections are 
concrete, composite or CMP. Adequate conveyance capacity is available with the 
concrete and composite pipes. The 48" diameter CMP pipes represent restriction to 
flow and should not be used for future pipe repairs in this section of ditch. 

Adequate capacity is available with the existing ditch section and slope except 
for a ,±400 foot long section of ditch located approximately 400 feet upstream of 
Structure #3. Freeboard improvements which would raise the road levee section by 
approximately 1 foot are needed in this area. 

This segment of the ditch is located below an area known as "The Landing". In 
2002 significant logging activity was observed in this area. The logging activity together 
with slides that have been observed below the ditch and recent repairs to replace 
unstable ditch sections suggests that additional ditch replacement with piping will be 
warranted. It is recommended that the District plan on replacing that _±800 foot long 
section of ditch located approximately 1800 feet upstream of Structure #3. 

Recommendations: Provide additional freeboard for approximately 400 feet of 
existing ditch. Replace approximately 800 feet of ditch with 48" concrete or HOPE pipe. 

Structure #3 to Structure #4 

Findings: This is a short (.±2200 foot long) segment. Most of this segment is 
open ditch. Downstream of Structure #3 a 1 00-foot long 48" diameter CMP was placed 
as a ditch repair in 2000. Immediately downstream of this repair there exists a _±500 
foot long section of ditch which appears to be unstable. Saturated levee conditions 
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have been observed and this segment of ditch is located in a known slide area. 
Immediately upstream of Structure #4 there also exists a known slide area above the 
open ditch. 

Recommendations: The .±,500 foot long unstable ditch section located 
immediately downstream of Structure #3 should be replaced with a 48" diameter 
concrete or HOPE pipe as a priority repair. The District should also schedule for 
replacement the .±,500 foot section of ditch located immediately upstream of Structure 
#4. 

Structure #4 to Structure #5 

Findings: In response to slide damage in this segment ditch sections were 
replaced with pipe in 1986 and 1997. The District also replaced a section of unstable 
ditch with the "Big Cut". While the Big Cut eliminated a problem area of the ditch and 
reduced the overall ditch length the new ditch section constructed did not include 
adequate access. Maintenance, especially ditch cleaning and vegetation removal along 
the levee is restricted along the Big Cut because of poor access. 

Recommendations: Widen the Big Cut area to provide for a minimum 8 foot 
wide ditch access road along one side. 

Structure #5 to Structure #6 

Findings: This reach of the GOPUD Upcountry Ditch is mostly open ditch. 
There is one, .±,50-foot long 48" CMP placed approximately 300 feet downstream of 
Structure #5. The CMP is under capacity. An unstable ditch section has been identified 
approximately 400 feet downstream of Structure #5. This is a priority repair area. 
Slides were observed above the ditch in this area during the 1986 storms however, no 
ditch sections were piped in this segment at that time. 

Recommendations: Replace the 48" CMP and a section of ditch approximately 
400 feet downstream of this CMP with a 48" diameter concrete or HOPE pipe. This 
work should be considered a priority repair by the District. 

Structure #6 to Structure #7 

Findings: Portions of this section of ditch are lined and there is one, 30-foot long 
section of 42" diameter concrete pipe. According to the Ditch Operator the segment 
between Structure #6 and Structure #7 is stable with no obvious problem areas. 
Capacity slightly exceeds the design flow in this reach. 
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Structure #7 to Tunnel Hill 

Findings: Most of this segment consists of a 36-inch concrete pipe. Slopes are 
good (.:!:.1% compared to slopes of 0.2% or less for most of the Upcountry Ditch System) 
and adequate capacities are available in both the piped and open ditch sections. 

Tunnel Hill 

Findings: Access to the Tunnel Hill section of the ditch was not available for this 
study. No findings or recommendations are presented for this· segment of the 
Upcountry system. 

Penstock Inlet I Penstock Bypass to Tree House Lane 

Findings: Beginning at the Tunnel Hill Outlet this section of the Upcountry Ditch 
falls rapidly along the Penstock Bypass Ditch to the crossing of Wentworth Springs 
Road. Slopes continue to be moderate from Wentworth Springs Road to Tree House 
Lane. With the moderate slopes and ditch sections available ditch capacities are 
adequate in this segment. This Tunnel Hill Flow Measuring Flume is located 
downstream of Wentworth Springs Road. Approximately 200 feet of lined ditch has 
been placed near the flume. Gauge readings at the flume are recorded manually. 

Maintenance access along the ditch is adequate upstream of Homewood Drive. 
Between Homewood Drive and Tree House Lane, access is poor. Heavy vegetation 
growth has occurred within the ditch and along levee sections in the .:!:_2600-foot long 
ditch segment between Homewood Drive and Tree House Lane. 

Culverts ranging in size from 36" to 48" diameter have been placed for driveway 
and roadway crossings in this area. Because of the moderate to steep ditch slopes 
available these have not resulted in significant restrictions to flow. Future culvert 
crossings should be not less than 66 x 51 CMPA or 54" CMP. 

Recommendations: Provide minimum 8-foot wide access for ditch maintenance 
and vegetation clearing from Homewood Drive to Tree House Lane (2600 feet). Install 
continuous flow monitoring and recording equipment at the Tunnel Hill Measuring 
Flume. 

Tree House Lane to Balderston Wastegate 

Findings: This is a moderately sloping ditch section with adequate ditch cross 
sections. Adequate capacity is available provided that the ditch can be kept clear of 
vegetation. Access is particularly poor upstream and downstream of Rock Creek Road 
and upstream and downstream of Mt. Cedar Road. To provide clearing and 
maintenance improved access should be provided in these areas. This section crosses 
numerous property lines with fences and no access gates. There are a number of 
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culverts placed in this section for driveway and road crossings. These are either 48" 
CMP or 57 x 38 CMPA. With the ditch slope available these structures have adequate 
capacity. 

Recommendations: Provide improved ditch maintenance with minimum 8-foot 
access one side. Replace cross fences with access gates. Future culverts placed in 
this area should be not smaller than 57" x 38" CMPA or 48" CMP. 

Balderston Wastegate to Sand Trap Siphon 

Findings: The capacity of this section of the ditch is limited by available 
freeboard. During summertime operations, ditch flows were observed within a few 
inches of the top of the ditch. This was observed in both lined and unlined sections. 

Recommendations: Provide 1 foot of additional freeboard along low freeboard 
areas located downstream of Balderston Road to the Sand Trap Siphon. This section is 
approximately 3300 feet in length. It is estimated that freeboard improvements are 
needed for approximately 1000 feet of ditch in this area. 

Sand Trap Siphon I Canyon Creek Conduit 

Findings: These are 30-inch diameter concrete pipes which were constructed by 
the District to replace high maintenance ditch sections. The Sand Trap Siphon is 
approximately 2500 feet in length. The Canyon Creek Conduit is approximately 2300 
feet long. With the hydraulic grade line along these pipe routes adequate capacity is 
available to provide design flows. The pipelines do not require extensive maintenance, 
however, vegetation must be cleared to maintain to access to pipeline appurtenances 
including air release valves and blow off valves. Immediately upstream of the Sand 
Trap Siphon there exists a potential raw water reservoir site with capacity of 7 to 10 
acre-feet. The benefits of developing this site for raw water storage will be evaluated 
later in this section of this study. 

Recommendations: Maintain access along pipeline routes for periodic inspection 
and maintenance of pipeline appurtenances. 

Buckeye Conduit 

Findings: The Buckeye Conduit is a 30 inch concrete cylinder pipe constructed 
from the Walton Lake Outlet and extending some 10,300 feet to the outlet at the 
Buckeye hydroelectric power plant. With the hydraulic grade lines available, adequate 
capacity is provided in this pipeline to meet design flows. In general, this pipeline is 
constructed along property lines and along easement areas. Long reaches are 
inaccessible for periodic inspection and for maintenance of pipe appurtenances. 

Recommendations: Provide and maintain access along pipeline routes for 
periodic maintenance and inspection. 
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Buckeye Conduit to Schroeder Conduit 

Findings: This section includes the Buckeye Flow Measuring Flume. Similar to 
the Tunnel Hill Flume daily gauge readings are recorded by hand at this location. The 
existing ditch is lined in the vicinity of the flume. In 1999 gunite lining was also 
completed upstream of the Wentworth Springs Road crossing. The capacity of the ditch 
is limited by available freeboard and slope. To improve capacity an additional 1 foot of 
freeboard is needed along approximately 1500 feet of ditch beginning approximately 
1100 feet upstream of the Wentworth Springs Road crossing. The 36" CMP 
constructed for the ditch crossing at Wentworth Springs Road is under-sized. Future 
culverts and road crossings provided in this segment of the ditch should be 66 x 51 
CMPA or 54" CMP. 

Recommendations: Provide continuous monitoring and recording of the flow 
measurements at the Buckeye Measuring Flume. Provide an additional 1 foot of 
freeboard for approximately 1100 feet of existing ditch. 

Schroeder Conduit 

Findings: The Schroeder Conduit consists of some 3235 lineal feet of 36 inch 
diameter concrete cylinder pipe. The pipeline parallels Wentworth Springs Road from 
Hotchkiss Hill Road to the discharge of the conduit at the Crails. With the available 
hydraulic grade lines and this pipe diameter and material, adequate capacity is provided 
to meet design flows. While pipe access can, typically, be achieved from Wentworth 
Springs Road, clearing is needed to periodically inspect and maintain pipe 
appurtenances including blow off valves and air relief valves. 

Recommendations: Provide clearing and maintain access along pipeline routes 
for periodic pipe inspection and maintenance. 

Main I Pilot Hill Ditch 

Main Ditch No. 1, Crails to Buffalo Hills Conduit 

Findings: This section of Main Ditch No. 1 has moderate slopes and adequate 
capacity to meet design flows. It is located in a heavily vegetated area with no 
maintenance access provided. At the Crails flow from the Upcountry District is diverted 
to the Main Ditch and to the Kelsey Ditch. Flows are estimated but not measured. 
There is a potential raw water storage site located along this reach of the ditch. This 
site is located on land owned by the GDPUD which once served as a raw water storage 
reservoir for a water treatment plant at Georgetown. The benefits of constructing a raw 
water storage reservoir in this location will be discussed later in this section of this 
Reliability Study. 
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Recommendations: Provide mm1mum 8-foot wide access and vegetation 
clearing for 1000 foot section located downstream of Crails. Provide measuring flume 
or flow meter to measure flow to the Main Ditch. Alternatively, a flow measuring device 
could be provided on the Kelsey Ditch with the difference in flows measured at Buckeye 
and measured at Kelsey assumed for the flow to the Main Ditch. 

Buffalo Hills Conduit (Illinois Canyon Pipe) 

Findings: This is a 24" diameter ductile iron pipe approximately 4900 feet in 
length. The pipe size, material and hydraulic grade line available provide adequate 
capacity to deliver design flows. Similar to other pipelines constructed by the District to 
replace ditch sections, this pipeline is located along property lines and easement areas. 
Access is needed to provide periodic pipeline inspection of maintenance of pipeline 
appurtenances. 

Recommendations: Provide and maintain access along pipeline route for 
periodic pipe inspection and maintenance. 

Buffalo Hills Conduit to Spanish Dry Diggins Road 

Findings: Approximately 1300 lineal feet of the ditch is gunnite-lined. The 
condition of this lining ranges from fair to good. A 500-foot section upstream of Spanish 
Dry Diggins Road was lined in 2001 but has limited available freeboard. This section 
cannot provide 6" to 12" of freeboard at design flows. 

Recommendations: A minimum of 6 inches of additional freeboard should be 
provided so that the ditch in this area can operate with a depth of approximately 1-1/2 
feet with 1 foot of freeboard. A bottom ditch width of 7 feet is recommended. This is a 
priority repair area to allow continued delivery of raw water to the AL T Treatment Plant 
and to GDPUD irrigation services. 

Spanish Dry Diggins Road to Taylor Mine Outlet 

Findings: This section of the Main Ditch is constructed at very flat slopes (less 
than 0.2%). This condition together with the limited freeboard available has resulted in 
numerous crib wall repairs and low freeboard areas along 2500 feet of this segment of 
the ditch beginning at Spanish Dry Diggins Road and continuing to Lasita Place. With 
the present ditch section and minimal slopes, design flows cannot be conveyed with 6" 
to 12" of freeboard. 

Downstream of Lasita Place there are two additional isolated crib wall repair 
areas. In addition, at approximately midway between Lasita Place and the Taylor Mine 
Outlet there exists an undersized CMP culvert which is a restriction to flow and capacity. 

Recommendations: The existing ditch segment between Spanish Dry Diggins 
and Lasita Place should be gunnite-lined. A minimum ditch section with a 7-foot wide 
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bottom width and a minimum depth of 2-1/2 feet is recommended. This would allow a 
flow depth of 18 inches with 12 inches of freeboard. This is a priority repair. New crib 
wall sections, each .±40 feet in length, should be installed to replace the two old crib wall 
sections downstream of Lasita Place. New driveway and roadway crossings in this 
section of the ditch should be installed with a 60 x 46 CMPA or a 48" CMP. 

Taylor Mine Outlet (and Flume) to Cabin Wastegate 

Findings: This section of the Main Ditch is also constructed with very flat{< .2%) 
slopes. The existing ditch section together with the flat slopes does not permit the ditch 
to carry design flow with at least 6" to 12" of freeboard. While the first 2000 feet of this 
segment has been lined the last 500 feet of lining is in poor condition with large holes 
and cracks. This lining should be replaced. From the end of the existing lining to the 
Cabin Wastegate there are previous crib wall repairs. Typically, the ditch at Cabin 
Wastegate operates with less than 6 inches of freeboard. The Cabin Wastegate is 
scheduled to be replaced. 

Recommendations: Approximately 500 feet of the existing lined section should 
be replaced with new lining from approximately 1500 to approximately 2000 feet 
downstream of the Taylor Mine Outlet. Construct 3 sections of crib wall approximately 
40 feet long each, at three locations within 600 feet (upstream) of Cabin Wastegate. 
Provide freeboard improvements from the end of the lined section to Cabin Wastegate. 
This is a priority repair item. Construct enhanced ditch with minimum 6-foot bottom 
width and minimum 2 foot 9 inches deep section to provide not less than 12 inches of 
freeboard and 1 foot 9 inches of operating depth at design flows. Replace Cabin 
Wastegate. 

Cabin Wastegate to Growlersberg Wastegate 

Findings: This segment of the Main Ditch is lined, however much of the lining is 
old (over 20 years) and in poor condition. Ditch slopes are very flat. The existing ditch 
section together with the flat slopes are not adequate to carry design flows with 
adequate freeboard. There are a number of low freeboard and repair areas in this 
segment which were identified during field investigations. 

Recommendations: Remove and replace existing lining with a new lined section 
for the 1800 foot segment between the Cabin Wastegate and the Growlersberg 
Wastegate. The minimum ditch section should include a 6 foot wide bottom and a 2 foot 
9 inch depth (1 - 9 inch water operating depth) or a 7 foot bottom with a 2 foot 3 inch 
depth (1 - 3 inch water operating depth). This is a priority repair item. The fence at 
Growlersberg must be replaced with an access gate and security lock. 

Growlersberg Wastegate to Summers Wastegate 

Findings: The ditch is piped through a portion of the Growlersberg Conservation 
Camp. Downstream of the piped section there are three areas which require crib wall 
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repair and replacement. Further downstream there is an old lined section which was 
constructed with expansion joints. The construction method used has extended the 
useful life of the lining since it is still providing good service. While this section of ditch 
was constructed with relatively flat slopes lack of adequate freeboard can be permitted 
in this area since the ditch lining is in good condition. Downstream of a falls section 
(and immediately upstream of the Summers Wastegate and Flume) there is also a .±,600 
foot long section of lining. This lining was placed in 1991 and is in fair to good condition. 

Recommendations: Provide crib wall repair or replacement to three, .±,40 foot 
long sections. 

Summers Wastegate to Spools Wastegate 

Findings: Within 600 feet (downstream) of Summers Wastegate field 
investigations identified 5 repair areas. The existing ditch section and the flat slopes 
also do not permit the ditch segment to convey design flows with adequate freeboard. 
Upstream of Silent Meadow Lane leaks were observed through an old lined section. 
Downstream of Silent Meadow Lane there is also a lined section which is constructed 
with very flat slopes. This section can not convey design flow with adequate freeboard. 

Recommendations: Beginning at Summers Wastegate repair the first 600 feet 
of ditch with crib walls and increased freeboard. This is a priority repair. The final ditch 
section should include not less than a 7 -foot bottom width and not less than a 2 foot, 3 
inch depth. Replace old lining with a new lined section for .±,3200 lineal feet upstream of 
Spools Wastegate. New lined section should provide not less than 6 feet of bottom 
width and not less than 2-1/2 feet of depth. 

Spools Wastegate to Jackass Wastegate 

Findings: Three repair areas are identified in this segment of the ditch. Two are 
located in unlined areas and one is located in an area which was lined approximately 20 
years ago. This segment continues to be flat with slopes less than 0.2%. With the 
section available and the flat gradient, this section of the ditch can not convey design 
flows with adequate freeboard. 

Recommendations: Replace lined section for approximately 600 feet 
downstream of Spools Wastegate. Final lined section should provide not less than a 5 
foot bottom width with not less than 2-1/2 feet of depth. Provide crib wall repairs at two 
locations, 40 feet in length and 100 feet in length. Replace 900-foot long lined section 
downstream of Cougar Lane. Provide levee improvements for approximately 1000 feet 
of ditch between lined sections. 

Jackass Wastegate to Greenwood Reservoir 

Findings: This segment has improved slope and capacity. Two repair areas 
each approximately 100 feet in length were identified downstream of Falstaff Road. The 
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Jackass Wastegate was re-constructed with reinforced concrete sidewalls and steel 
gates in 1977. 

Greenwood Reservoir is a critical raw water storage reservoir of the GDPUD 
system. Reservoir capacity and modifications to increase capacity are discussed later in 
this section of this study. 

Recommendations: Two ditch sections, each ,:!:1 00 feet in length should be 
repaired with crib wall construction. Recommendations regarding Greenwood Reservoir 
are included under "Raw Water Storage". 

Greenwood Reservoir to SOD Diversion Flume 

Findings: This is a lined section which is in fair to good condition. Ditch 
capacities are limited by slope and section but there are no known repair areas or 
known leaks in this segment. To convey design flows, the ditch must operate with 
limited freeboard. 

Recommendations: Freeboard enhancement may be needed in this segment of 
the ditch in the future. 

SOD Diversion Flume to Blue Heron Way Falls 

Findings: The ditch falls rapidly through this segment. Because of the elevation 
difference available this ditch section has capacity well in excess of design flows. No 
significant leaks or losses are known to occur in this segment. There is significant 
vegetation growth in this area which should be cleaned to maintain access. 

Recommendations: Conduct vegetation removal to maintain access along the 
ditch. 

Blue Heron Way Falls to Kaiser Siphon 

Findings: Ditch slopes in the area are also well above the minimum required to 
maintain flows. There are, however, numerous fence crossings on the ditch which 
hinder operator access. Low berm area and old crib wall repair areas were identified 
from 500 to 1500 feet downstream of Blue Heron Way. Upstream of the Kaiser 
Wastegate and the Kaiser Siphon are two significant repair areas which extend some 
600 feet along the ditch. 

Recommendations: Replace fence crossings with GDPUD approved gates in 7 
locations. Provide ditch lining 500 feet to 1500 feet downstream of Blue Heron Way. 
Lined sections should be constructed with bottom width not less than 5 feet and a ditch 
depth not less than 2 feet. Provide ditch lining 200 to BOO feet upstream of Kaiser 
Wastegate and Siphon. Minimum finished ditch section should be the same as 
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described above for the lined section below Blue Heron Way. This is a priority repair 
area. 

Kaiser Pipeline and Kaiser Siphon 

Findings: The Kaiser Pipeline is a 24 inch diameter Reinforced Plastic Mortar 
(RPM) pipe (Techite) placed by the District in the early 1970's. This pipeline connects to 
the Kaiser Siphon, a 24-inch diameter steel pipeline placed prior to the upstream 
pipeline. The two piped sections convey raw water some 4200 feet from the Kaiser 
Wastegate across State Highway 193. Hydraulic gradient and pipe diameter are 
adequate to convey 25 cfs which exceeds the design flows. Access along the pipeline 
must be maintained to permit periodic inspection and maintenance of system blowoffs, 
air relief valves and drains. According to District records portions of the pipeline which 
cross State Highway 193 to the discharge are Techite. Maintenance on the Kaiser 
Pipeline I Kaiser Siphon has been limited to replacing one section of the steel pipeline 
with plastic pipe. 

Recommendations: While this conduit has provided reliable service, periodic 
repairs should be anticipated in the future. At a minimum, access along the pipeline and 
vegetation clearing must be maintained. The Kaiser Pipeline has been in place since 
the early 1970's. Replacement of this critical pipeline element with HOPE, pressure 
rated plastic (PVC 905) or concrete pipe should be included in the District's long term 
planning. 

Kaiser Siphon to Ford Siphon 

Findings: This is a short section of open ditch. There is adequate fall and ditch 
cross section to convey design flows. There are no known leaks or repair areas in this 
section of the ditch. 

Ford Siphon 

Findings: This is a .:!:,250 foot long section of 36-inch diameter concrete pipe. 
Raw water flows are conveyed back across State Highway 193 to Auburn Lake Trails 
with this conduit. The Ford Siphon includes a drain I blowoff which must be periodically 
maintained. 

Recommendations: Maintenance access to the drain I blowoff must be 
maintained for periodic access and repair. 

Ford Siphon to AL T Water Treatment Plant 

Findings: This section includes lined areas and a 30-inch diameter concrete pipe 
constructed under Rita Court. The capacities of the open ditch and piped section are 
adequate to convey design flows. Existing ditch lining is in good to very good condition. 
Access is hindered by two fence crossings. 
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Recommendations: Replace existing fence crossings with GDPUD approved 
gates. 

AL T Water Treatment Plant to Campground Wastegate 

Findings: The AL T Water Treatment Plant raw water storage reservoir is an 
important feature of the ditch supply system. Recommendations to improve capacity 
are included in this section of this Reliability Study. There is a metering flume on the 
ditch downstream of the AL T Plant. The flume is currently not used .. Most of the ditch 
along this segment is unlined. Lined sections which have been constructed are rated 
fair to good, with some sections rated very good. Ditch slopes are relatively flat (.±0.2%) 
but with the cross section provided, adequate capacity is available to convey design 
flows. There are numerous culverts placed for roadway and driveway crossings. These 
are typically 48" or 54" CMP, 57 x 38 CMPA or 49 x 33 CMPA. These are adequate to 
provide conveyance without restricting ditch flow. There are a number of fence 
crossings in this area. Those without gates should be replaced with GDPUD approved 
gates. Significant drainage flows enter the ditch at a point approximately 900 feet 
upstream of the second crossing of Cascade Lake Trails. 

Recommendations: A metering device should be installed downstream of the 
AL T Water Treatment Plant. Install at the existing metering flume or replace the 
existing flume with a meter which continuously monitors and records flow. Replace ditch 
fence crossings with gates. If new culverts are placed for driveways or road crossings, 
they should be 49 x 33 or 57 x 38 CMPA. The ditch segment between the AL T 
Treatment Plant and the AL T Campground Wastegate is 13,000 feet in length. This is 
too long to provide adequate flow control during winter periods. It is recommended that 
a new wastegate be installed at the drainage inlet area located approximately 1000 feet 
upstream of Cascade Trail. It is recognized that permits from regulatory agencies are 
required to implement this feature. Provide improved access along the ditch in the 
vicinity of the AL T Campground. Vegetation clearing and levee widening from .±1500 
feet downstream of the ALT Campground is recommended. 

Campground Wastegate to Willow Creek Wastegate 

Findings: This is another relatively flat section, however, adequate section and 
slope and capacity are available to meet design flows. Similar to the previous section 
there are isolated sections of lined ditch. Lined sections within 2500 feet (downstream) 
of Campground Wastegate are in fair to good condition. Approximately 1 mile 
downstream of the Campground Wastegate is an older lined section (20 to 25 years) 
which is in poor condition and should be replaced. This lined area is located 
approximately 500 to 1500 feet upstream of an area where the ditch parallels Cascade 
Trail. Excessive drainage flow enters the ditch in this area. Approximately 1500 feet 
upstream of the Willow Creek Wastegate the ditch crosses through cattle pasture land. 
There are numerous areas within the pasture in which cattle have damaged the ditch. 
Fencing is needed in this area to control access. The Campground Wastegate and the 
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Willows Creek Wastegate are separated by a distance of some 9600 feet. 
Approximately 800 feet upstream of the Willow Creek Wastegate is an area which 
receives excessive drainage flows. 

Recommendations: It is recommended that a new wastegate be constructed in 
the drainage area below Cascade Trail. Construct lined ditch improvements upstream 
of the new wastegate some 1800 feet to replace old lining in poor condition. The lined 
ditch should provide a section with a minimum bottom width of 5 feet and a ditch depth 
not less than 2-1/2 feet. New culverts placed in this area should not be smaller than 49 
x 33 CMPA or 48" CMP. Place livestock fence to control cattle access to the ditch. 
Approximately 1500 feet of livestock fencing is required upstream· of Willow Creek 
Wastegate. Provide ditch lining approximately 800 feet upstream of the Willow Creek 
Wastegate in the area which receives widespread drainage inflow. Continue the lining 
to Willow Creek Wastegate. 

Willow Creek Wastegate to Baldridge Wastegate 

Findings: Downstream of the Willow Creek Wastegate is another area which 
receives widespread drainage flows. Drainage seeps upstream and downstream of the 
ditch were observed for a distance of some 500 feet. It is suspected that this wet area 
near the Willow Creek Wastegate is a high loss area. Approximately 900 feet 
downstream of the Willow Creek Wastegate the ditch again crosses cattle pasture area. 
Along the next 3000 feet there are several locations where cattle have damaged the 
levee sections creating low berm areas and ditch losses. 

Recommendations: Downstream of the Willow Creek Wastegate provide ditch 
lining in the unstable saturated discharge areas. Construct some 3000 lineal feet of 
livestock control fencing where the ditch crosses pasture land. Repair with crib walls 5 
locations each .:!:,40 feet in length which have been damaged by cattle. Place GDPUD 
approved gates at existing fence crossings. If new culverts are placed in this ditch 
segment they should be 49 x 33 CMPA or larger. 

Baldridge Wastegate to Bogus Wastegate 

Findings: This section includes the Baldridge Pipe and several lined ditch 
sections. This existing piped, lined and unlined sections have adequate slope section 
and capacity to convey design flows. Lined sections are in fair to good condition. No 
repair or significant loss areas were identified in this segment. There are several fences 
which cross the ditch section. These should be replaced with GDPUD approved gates. 
Downstream of Upper Black Rock Road the ditch parallels pasture land separated from 
the ditch by fencing but which releases significant drainage into the ditch. This section 
of the ditch is currently lined. 

Recommendations: Provide GDPUD approved gates at 8 cross fences located 
along this segment of this ditch. New culverts placed in the segment should be 49 x 33 
CMPA or larger. 
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Bogus Wastegate to Dorman Wye 

Findings: This section of the ditch has moderate slopes. The existing slope and 
ditch section provide capacity in excess of design flows. 

Pilot Hill Ditch 

Dorman Wye to Knickerbocker Creek 

Findings: At Dorman Wye ditch flows are divided between the Cherry Acres 
Ditch and the Pilot Hill Ditch. Downstream of the Dorman Wye the Pilot Hill Ditch 
crosses State Highway 193 again with two, 18 inch CMP culverts. It is believed that one 
of these culverts is blocked. There is a 24-inch diameter steel culvert located at a 
driveway crossing downstream of this location. There is heavy vegetation growth along 
this segment of the ditch. 

Recommendations: Replace two existing 18" CMP culverts at State Highway 
193 and the 2 inch steel pipe located downstream of this location with a 42 x 29 CMPA 
or a 36" CMP. Remove vegetation and provide maintenance access along ditch. 

Knickerbocker Creek to Pear Orchard Wastegate 

Findings: There is adequate capacity in this ditch segment to convey design 
flows. No repair or loss areas were identified. This segment of the ditch, typical of 
much of the Pilot Hill Ditch, is hindered by vegetation growth. 

Recommendations: Provide minimum 8 foot wide access for ditch inspection 
and control of vegetation. New culverts placed in the segment should be minimum 42 x 
29 CMPA or 36" CMP. Install GDPUD approved gates at existing fence crossings. 

Pear Orchard Wastegate to Therekel Wastegate 

Findings: Adequate capacity is available in this segment to convey design flows. 
One repair area was identified. 

Recommendations: Provide minimum 8 foot wide access for ditch inspection 
and control of vegetation. New culverts placed in this segment should be minimum 42 x 
29 CMPA or 36" CMP. Conduct repairs with 40 foot section of crib wall improvements. 

Therekel Wastegate to State Highway 49 

Findings: This section is characterized by numerous cross fences and poor 
access. Adequate capacity is available in this segment to convey design flows, 
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however, poor access does not allow proper maintenance and the cleaning of 
vegetation. Two, 18" culverts have been placed for ditch flows at Grand Fir Circle. 

Recommendations: Provide minimum 8-foot wide areas for ditch inspection and 
control of vegetation. Place GDPUD approved access gates to replace cross fences at 
18 locations along this segment. Replace the two, 18 inch culverts at Grand Fir Circle 
with minimum 42 x 29 CMPA or 36" CMP. 

State Highway 49 to Lovejoy Wastegate 

Findings: This is a short ditch segment with adequate capacity to convey design 
flows. Vegetation clearing and adequate maintenance access needed especially in the 
vicinity of the Lovejoy Wastegate. 

Recommendations: Provide mm1mum 8-foot wide clearing for access and 
vegetation control. New culverts placed in this segment should be 42 x 29 CMPA or 36" 
CMP, minimum. 

Lovejoy Wastegate to Nagle Wastegate 

Findings: This is a flat section of ditch with limited capacity. However available 
capacity does exceed design flows in this lower section of the Pilot Hill Ditch System. 
West of Northside School there is a ~500 foot long repair area. Saturated and unstable 
conditions make repairs with cribwalls unsuitable. The Nagle Wastegate, an old 
wastegate of wood construction, is scheduled to be rebuilt in 2002. 

Recommendations: Provide minimum 8 foot clearance for access and 
vegetation clearing. New culverts placed in this segment should be minimum 42 x 29 
CMPA or 36" CMP. Repair 500 foot long ditch segment west of Northside School with 
ditch lining. Reconstruct Nagle Wastegate as a reinforced concrete structure with metal 
slide gates. 

Nagle Wastegate to Capecroft Wastegate 

Findings: GDPUD staff have recently completed ditch improvements in this area. 
A wooden flume was reconstructed and a culvert replaced in this area in 2002. Ditch 
slopes are flat in this segment and capacities are limited but exceed current design 
flows for this lower section of the Pilot Hill Ditch. One repair area was identified 
approximately 250 to 300 feet downstream of Nagle Wastegate. 

Recommendations: Provide cribwall repair for approximately 50 feet of leaking 
ditch sections 250 to 300 feet downstream of Nagle Wastegate. 
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Capecroft Wastegate to Wagner Reservoir 

Findings: There are several fences which cross the ditch downstream of 
Capecroft Lane. These hinder access and impede maintenance. The ditch flows 
parallel to State Highway 49 for some 1200 feet before discharging to Wagner 
Reservoir. This section is heavily choked with vegetation. The ditch is constructed with 
adequate slope in this area. 

Recommendations: Replace cross fences with m1mmum 8-foot wide gates 
installed with GDPUD approved locks. Clear vegetation growth along ditch. Maintain 
clearance by providing adequate access along the ditch. 

Wagner Reservoir to Wagner Reservoir Wastegate 

Findings: Wagner Reservoir is a GDPUD regulatory reservoir which helps control 
flows in the lower Pilot Hill Ditch system. The operators report no significant 
deficiencies with the reservoir. It appears to be adequately sized. Downstream of the 
reservoir ditch access is limited. There is a significant loss area located approximately 
1000 feet downstream of the Wagner Reservoir and approximately 200 feet upstream of 
the Wagner Wastegate. The District has attempted to repair this section with cribwalls. 

Recommendations: Wagner Reservoir should be periodically checked for 
siltation. Conduct maintenance dredging as required. Monitor and repair, as necessary, 
Wagner Reservoir outlet gates. Provide vegetation clearing and maintenance access 
for ditch section downstream of the reservoir. Construct approximately 250 feet of ditch 
lining to repair leaking sections upstream of Wagner Wastegate. 

Wagner Wastegate to Bayley House Wastegate 

Findings: Ditch slopes in this section are good and there are fewer obstructions 
to access. GDPUD crews are able to periodically clear and maintain this area with the 
narrow track excavators and crews. Three repair areas, each ±50 to 100 feet in length 
were identified. 

Recommendations: Conduct cribwall repairs at three locations, each ±50 to 100 
feet in length. 

Bayley House Wastegate to Pilot Hill Reservoir 

Findings: This is the last open ditch section of the Pilot Hill System. Slopes and 
capacities are adequate. Except for the area immediately upstream of Pilot Hill 
Reservoir, maintenance access is available. 

Recommendations: Replace fence crossing upstream of Pilot Hill Reservoir with 
minimum 8-foot wide gate and GDPUD approved lock. 
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Kelsey Ditch System 

The Crails to St. James Wastegate 

Findings: This segment of the Kelsey Ditch passes through and adjacent to 
GDPUD school and recreation areas. Most of this segment has already been lined or 
piped. Lined sections are in good condition. At two locations totaling some 800 feet the 
ditch has been replaced with two, 15-inch diameter PVC pipes. These pipes are not 
large enough to carry the ditch design flows and are frequently clogged with debris. 
Play and sports equipment from the school and park areas float down the canal and 
become lodged in these small diameter pipes. 

Recommendations: The two segments which were previously improved with the 
small diameter pipe should be replaced with minimum 30 inch diameter HOPE or 
concrete pipes or a 42" x 29" CMPA section. Typical of all piped sections on the ditch 
the piped inlets should be constructed with trash racks (grizzlies). 

St. James Wastegate to State Highway 193 

Findings: Upstream of Prospect Hill Drive this segment of the ditch is lined. 
Approximately 100 lineal feet of this lining has been damaged, however, and should be 
replaced. Downstream of Prospect Hill Drive there are 4 fence crossings which inhibit 
access and maintenance. The capacity of this segment of the ditch is adequate to carry 
design flows except for an 18-inch CMP culvert which has been placed at a crossing 
some 400 feet downstream of Prospect Hill Drive. 

Recommendations: Replace with new lining approximately 100 feet of ditch 
located upstream of Prospect Hill Drive. Replace fence crossings with minimum 8-foot 
wide gates and GDPUD approved locks. Replace the 18-inch CMP culvert with a 42" x 
29" CMPA or 42" CMP. 

State Highway 193 to (Forest View Drive) Falls 

Findings: This segment is not lined but is constructed with adequate slope and 
capacity. Existing culverts placed in the ditch are of adequate capacity to carry the 
design flows. One fence crossing and one repair area were identified within this 
segment. 

Recommendations: Replace fence crossing with minimum 8-foot wide gates and 
GDPUD approved locks. Provide .±1 00 feet of cribwall and freeboard improvements at 
ditch repair area located approximately 600 feet downstream of State Highway 193 
crossing. 
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Falls to Irish Reservoir Wastegate 

Findings: Downstream of the Florallan Road crossing there is a .:t_600 foot long 
segment of ditch which has known leaks. Ditch soils in this area are more sandy and 
loamy than clay. Leaks surface several feet below the ditch. Cribwall repairs in the 
material and in the section of ditch have not been successful. Downstream of the Hope 
Mountain Road crossing there is a known repair area. This segment of this ditch has 
been fenced off by property owners and access is difficult. Adjacent to Shamrock Lane 
there exists approximately 150 feet of low berm area which impacts the capacity of this 
segment. 

Recommendations: Approximately 600 feet of existing ditch located downstream 
of Florallan Road should be gunnite-lined. It is recommended that the lined section 
should be at least 5 feet, 6 inches wide with a minimum depth of 2 feet. This is a known 
loss area and a priority repair. The low freeboard area located along Shamrock Lane 
should also be improved with a ditch section not less than 5 feet, 6 inches wide and not 
less than 2 feet deep. Approximately 100 feet of cribwall and berm improvements are 
recommended for the repair area located downstream of Hope Mountain Road. Existing 
fence crossings at 6 locations should be replaced with minimum 8-foot wide gates and 
GDPUD approved locks. 

Kelsey Ditch No. 2 

Irish Reservoir Wastegate to Twin Pines Siphon 

Findings: Most of this segment is unlined. There are several low berm areas 
located 1500 to 3000 feet downstream of Irish Reservoir which impact ditch capacity. 
This segment of the ditch crosses through pastureland. To prevent the ditch from 
damage, fences are needed along the ditch with gunnite-lined sections provided at 
cattle crossings. To protect the ditch, GDPUD has previously placed cribwalls at cattle 
crossings. After these have been placed the cattle create a new crossing and damage a 
new section of ditch upstream or downstream of the cribwall repairs. A .:t,400 foot long 
repair area was identified beginning 200 feet downstream of Irish Reservoir. 

Recommendations: Approximately 1500 feet of cattle access control fencing is 
recommended for this segment. At four locations, each approximately 1 00 feet in 
length, the existing unlined ditch should be constructed with a gunnite-lined section to 
provide controlled cattle crossings. A 400-foot section of unlined ditch beginning 
approximately 200 feet downstream of Irish Reservoir should be lined. The lined section 
should be constructed with not less than a 5 foot, 6 inch wide bottom width and a 2 foot 
depth or, alternatively, a 6 foot, 6 inch wide bottom with not less than an 18-inch depth. 
There are 1 0 fence crossings in this segment which should be replaced with minimum 8-
foot wide gates and GDPUD approved locks. 
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The last .±2000 feet of ditch upstream of the Twin Pines Siphon is lined. Of this 
lined segment approximately 1200 feet is in poor condition and should be repaired or 
replaced. Existing seeps surface below this lined section of the ditch. 

Irish Reservoir is a shallow regulating reservoir with little capacity. Maintenance 
dredging of this reservoir is recommended. 

Twin Pines Siphon to Black Oaks Siphon 

Findings: This segment includes the 24-inch diameter Twin Pine Siphon and an 
older lined section upstream of the Black Oaks Siphon. Upstream of the Black Oaks 
Siphon is the Clark Hill Wastegate and the discharge to the Greenwood Road and the 
Garden Valley pipelines. 

Recommendations: The .±600-foot long section of lined ditch located between 
the siphons is in poor to fair condition. This lined section should be scheduled for repair 
and I or replacement. There are two fence crossings in this ditch segment which should 
be replaced with minimum 8-foot wide gates and GDPUD approved locks. 

Black Oaks Siphon to Dukes Wastegate 

Findings: Immediately downstream of Black Oaks Siphon some 300 feet of ditch 
was gunnite-lined in 2001 to control leaks. The remainder of this ditch segment is 
unlined with numerous fence crossings. Three repair areas were identified within this 
reach. The most significant of these is located approximately 1200 feet upstream of 
Dukes Wastegate. The Cunningham pipe begins approximately 400 feet upstream of 
the ditch crossing of Fair Pines Lane. 

Recommendations: Repair with gunnite lining approximately 400 lineal feet of 
ditch located approximately 1200 feet upstream of Dukes Wastegate. This is a known 
leak and a priority repair area. 

Provide gunnite-lined ditch repairs for two other, .±400 foot long segments, one 
located downstream of Happy Trails Lane and one located upstream of Fair Pines Lane. 
Replace fence crossings in 11 locations with minimum 8-foot wide gates and GDPUD 
approved locks. 

Dukes Wastegate to State Highway 193 

Findings: A total of 7 repair areas were identified for the reach of the Kelsey No. 
2 ditch. Two of these segments with a total length of some 1000 feet are known loss 
areas. Repairs in this segment of the ditch must be conducted with lining. Cribwall 
repairs have proven ineffective as the soil is sandy and loamy with relatively high 
permeability rates. The previously lined sections in the segment are in fair to good 
condition. 
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Recommendations: Provide, as a priority repair, ditch lining for some 1000 feet 
of unlined ditch with known and observed leaks. Schedule for repair the lining of an 
additional 5 areas with a total length of 1500 feet. There is a 120-foot length section of 
15-inch PVC placed in the ditch approximately 800 feet upstream of the State Highway 
193 crossing. This small diameter PVC pipe is a maintenance problem and restricts 
ditch capacity. It should be replaced with a minimum 24-inch diameter HOPE or 
concrete pipe, a 36-inch CMP or a 35" x 24" CMPA. There are two other short 
segments (±30 feet long) of 18-inch steel and 18" CMP I 20" steel pipe placed at 
driveway crossings. These should also be replaced with 35" x 24" CMPA or 36" CMP. 

State Highway 193 to Chicken Flat Wastegate 

Findings: Nearly all of this ditch segment has been replaced with 15 inch PVC 
low pressure, (irrigation Class 100) pipe. The plastic pipe was placed in the ditch 
section and partially covered. Typically, minimum cover suggested for this pipe is 30 
inches. 

Since this pipe was not placed with adequate bedding, backfill and cover and 
since some sections of the pipe are exposed, pipe sections have been damaged by 
traffic, debris and UV degradation. Because this segment is located at the lower end of 
Kelsey Ditch No. 2 design flows are lower and the capacity of the 15 inch pipe matches 
or nearly matches design flows. 

Recommendations: While the 15-inch PVC pipe provides adequate capacity the 
District should schedule replacement of this pipe with 24" diameter HOPE or 36" 
diameter CMP. A repair area is located near the downstream limit of the 15 inch PVC 
pipe. This existing open ditch section should be replaced with gunnite lining or 
extension of the piping improvements. As outlined above piping options include a 24" 
HOPE, 36" CMP or 35" x 24" CMPA. 

Chicken Flat Wastegate to Mellows Wastegate 

Findings: This ditch segment provides adequate service and capacity. 

Mellows Wastegate to Kelsey Flume 

Findings: Two significant loss areas were identified for this segment of the 
Kelsey No. 2 ditch. The first is located immediately downstream of Mellows Wastegate. 
The second is located approximately 1200 feet upstream of the Kelsey Siphon. Three 
low berm repair areas were also noted. Previous repairs in this segment of this ditch 
have typically consisted of gunnite lining or the replacement of ditch sections with piping. 

Recommendations: Gunnite line approximately 800 feet of ditch (total two 
locations) at the two known loss areas for this segment. These are priority repairs. The 
three low berm areas could be repaired by providing a minimum ditch bottom width of 3-
1/2 feet and a ditch depth of two feet. 
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Kelsey Flume Siphon to Stork Wastegate 

Findings: Three repair areas were identified in this reach. Two are located within 
400 feet of the outlet of the Kelsey Flume Siphon. These are not as significant as the 
repair area located approximately 200 feet upstream of Stork Wastegate. This is a 
known loss area. 

Recommendations: Gunnite line approximately 400 feet of ditch upstream of 
Stork Wastegate. Schedule for ditch lining an additional 400 feet of ditch located 200 to 
600 feet downstream of the Kelsey Siphon outlet. 

Stork Wastegate to Kelsey Reservoir 

Findings: The existing Stork Wastegate is of wood construction and has 
exceeded its useful life. It should be replaced with a new reinforced concrete facility 
with steel wastegates. Two ditch repair areas were identified in this last Kelsey Ditch 
No. 2 segment. These are known loss areas. There is a ±_200 foot section of 15 inch 
diameter PVC partially exposed pipe which was placed in the ditch approximately 1200 
feet downstream of the Stork Wastegate. 

Recommendations: Gunnite line approximately 800 feet of ditch to repair the 
known loss areas. These are priority repairs. Replacement of the Stork Wastegate with 
a reinforced concrete facility should also be conducted as a priority repair. The District 
should schedule replacement of the exposed 15 inch PVC pipe with a buried 18 inch 
HOPE pipe or 24 inch CMP or a 28" x 20" CMPA. 

Spanish Dry Diggins Ditch 

Spanish Dry Diggins Flume to End 

Findings: This is a minor ditch of the GDPUD ditch system. Most of the old ditch 
sections have been replaced with 15" to 24" pipe. The exiting piped and open ditch 
sections, in general, provide adequate capacity and service. Two repair areas were 
identified. One is located approximately 400 feet upstream of the Shelter Cove Drive 
crossing and is located approximately 200 feet downstream of Shelter Cove Drive. 

Recommendations: Since most of the repairs and improvements to the Spanish 
Dry Diggins Ditch have been accomplished by piping ditch sections it is recommended 
that the repair located upstream of Shelter Cove Drive be completed with approximately 
100 feet of 18" HOPE, 24" CMP or 28 x 20 CMPA. Similarly it is recommended that the 
repair downstream of Shelter Cove Drive be completed with 200 feet of 18" HOPE, 24" 
CMP or 28 x 20 CMPA. 
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Taylor Mine Ditch 

Taylor Mine Outlet to Stradle Reservoir 

Findings: Similar to Spanish Dry Diggins Ditch, Taylor Mine Ditch is also a minor 
ditch of the GDPUD system. Similar to Spanish Dry Diggins, Taylor Mine Ditch is 
tributary to the Main I Pilot Hill Ditch System and serves only irrigation water customers. 
Approximately 213 of the Taylor Mine Ditch has already been piped or lined. Capacity is 
adequate. Existing wastegates are in good condition. One low berm area was 
identified. There are 8 fence crossings on this ditch segment. 

Recommendations: There are a number of different pipe materials and sizes 
which have been used on the Taylor Mine Ditch. It is recommended that future pipe 
installations use 18" HOPE, 24" CMP or 28 x 20 CMPA. The low berm area located 
downstream of the last Graybar Mine Road crossing should be replaced with a ~1 00 
foot long piped section. Replace the 8 fence crossings of the ditch with a minimum 8-
foot wide gate and GDPUD approved lock. 

Cherry Acres Ditch 

Dorman Wye to End 

Findings: Similar to the Taylor Mine and Spanish Dry Diggins ditches, the Cherry 
Acres Ditch is a minor ditch tributary to the Main I Pilot Hill Ditch network. The Cherry 
Acres Ditch serves only irrigation customers. Adequate capacity is available to meet 
demands. Culvert and piped sections are adequately sized. There is one section of 14" 
diameter steel pipe which, because of slope, has adequate capacity, but because of 
limited diameter and condition should be replaced. There are 21 fence crossings on the 
Cherry Acres ditch. Because of poor access, maintenance of the Cherry Acres Ditch is 
difficult. Vegetation growth is particularly heavy along the first ~2500 feet of the ditch 
beginning at Dorman Wye. Four repair areas were identified. These are of limited 
scope and could be corrected with piping or cribwalls. GDPUD has previously lined 
approximately 2000 feet of the Cherry Acres Ditch with satisfactory results. 

Recommendations: Replace the ~200-foot long section of 14" diameter steel 
pipe located upstream of Cramer Court with an 18" HOPE, 24" CMP or 28 x 20 CMPA 
pipe. Provide ~40-foot long cribwall repairs and berm improvements at two locations 
upstream of Cramer Court, one location downstream of Cramer Road and one location 
upstream of Wawona Way. Replace the 21 fence crossings with minimum 8-foot wide 
gates and GDPUD approved locks. 
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Raw Water Storage 

Existing Storage Capacity 

In the event of a ditch failure and during periods of ditch maintenance GDPUD 
must rely on the raw water storage provided by the Walton Lakes, Greenwood and 
Auburn Lake Trails Reservoirs to supply the Auburn Lake Trails and the Walton Lakes 
Water Treatment Plants (WTP). In Section V of this Study raw water storage criteria to 
meet emergency and maintenance conditions was developed. Not less than 50 acre
feet of raw water storage should be provided upstream of the water treatment plants 
with not less than 25 acre-feet provided upstream of the Walton Lakes WTP and not 
less than 25 acre feet provided upstream of the Auburn Lake Trails WTP. Based on 
existing reservoir surface areas, normal operating depth, estimated useable depths and 
the siltation which has likely occurred in all three reservoirs, the estimated current 
available capacity of each reservoir is as follows: 

'Reservoir 

Walton Lakes 

Greenwood 

Auburn Lake 
Trails 

EXISTING RAW WATER STORAGE 
CAPACITY AVAILABLE 

' ':·. . .. -;:: .· .. ~ . ·. 

Appfo)(. :A~ptox. ·Max ... · 
Surface Arec:i , lhieal:He Depth 

(f() .{ft.) 

215,000 8.5 

250,000 7.5 

105,000 7.0 

·Approx. 
Ayerage .·, 

useable·[)epth 
{ft.)}:. 

2.8 

2.5 

2.3 

Estimated Total 
(ac-ft) 

Approx. 
Stqrage 
Capacity 
· {ac:..ft) 

14.0 

14.3 

33.9 

Additional raw water storage could be developed by constructing new raw water 
storage reservoirs or by improving the capacity of existing reservoirs. 

Construction of New Raw Water Storage Reservoirs 

Ideally raw water storage should be provided along the raw water supply ditch 
upstream of both the Walton Lakes and the Auburn Lake Trails Water Treatment Plants. 
Using this criteria, raw water storage would be available to serve both plants. Storage 
should be provided downstream of Tunnel Hill since the ditch sections upstream of 
Tunnel Hill are most susceptible to major failures and long term outages. The best 
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apparent site for a new reservoir upstream of Walton Lakes is located along Balderston 
Road near the inlet to the Sand Trap Siphon. A relatively level and open site in the 
vicinity of the ditch section replaced by the Sand Trap Siphon was evaluated. It was 
estimated that a reservoir with a surface area of approximately 60,000 square feet could 
be reasonably developed at this location. With a useable storage depth of up to 10 feet 
a raw water storage reservoir of approximately 7 to 10 acre-feet could be developed at 
this site. Based on cost, site acquisition, environmental and operations criteria it was 
determined that development of a new raw water storage reservoir at this location was 
not a good alternative. 

A potential raw water storage site is located on GDPUD-owned property (APN 
061-140-37) near the beginning of the Main I Pilot Hill Ditch System. This site is located 
north and east of Beam Field and encompasses the old Georgetown Reservoir. 
Preliminary topographic surveys were conducted of this site and it was determined that 
a reservoir with a storage capacity of approximately 19.8 acre-feet could be developed 
at this location. While this site could be developed at reasonable construction costs and 
with no acquisition costs its location downstream of Walton Lakes limits its value to 
supplementary storage for Auburn Lake Trails. Should the District construct a new 
water treatment plant with expanded capacity at Greenwood Reservoir, additional raw 
water storage at the Georgetown site would be of greater benefit. 

Expansion of Existing Raw Water Storage Capacity 

Increasing the useable depth of Walton Lakes from approximately 8-1/2 feet to 
approximately 10 feet could increase the available storage at this site from 
approximately 14.0 acre-feet to approximately 24.7 acre-feet. Similarly, increasing the 
available storage capacity of Greenwood Reservoir from approximately 14.3 acre-feet to 
approximately 24.4 acre-feet could be accomplished by increasing the useable water 
storage depth from 7-1/2 feet to 8-1/2 feet. The useable water storage depth at the 
Auburn Lake Trails Reservoir could also be increased to approximately 8 feet and 
storage capacity increased to approximately 9.6 acre-feet. In 1980, GDPUD conducted 
limited sediment removal from Walton Lakes. At that time approximately 4000 yd3 (2.5 
ac-ft) of sediment was removed from Walton Lakes. This work was conducted on a 
limited budget basis. After 20 years this amount of sediment together with additional 
dredging and excavation could be conducted to expand the existing capacity of this 
reservoir. 

The estimated expanded capacity of the existing reservoirs is as follows: 
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Walton 
Lakes 

Greenwood 

Auburn Lake 
Trails 

EXPANDED RAW WATER STORAGE 
CAPACITY AVAILABLE 

215,000 10.0 5.0 

250,000 8.5 4.25 

105,000 8.0 4.0 

Estimated Total 
(ac-ft) 

24.7 

24.4 

9.6 

58.7 

The raw water storage that would be available from these expanded reservoirs 
would satisfy emergency and maintenance storage criteria developed for this Study. 
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GDPUD Ditch System Capa1cities and Design Flows 
Up Country Dmtch System 
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GDPUD Ditch System Capacities and Design Flows 
Up Country Ditch System 
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GDPUD Ditch System Capacities and Design Flows 
Up Country Ditch System 
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GDPUD Ditch System Capacities and Design Flows 
Up Country Ditch System 

Balderston Wastegate to the Crails 

Buckeye Conduit to Shroeder Conduit I The Crails 
Sand Trap Syphon to Buckeye Conduit 

(Canyon Creek Conduit) 
Balderston Wastegate to 

Sand Trap Syphon 
80+----,-----,----,----,-----.----~--~----~----~--~----~----~--~----~----~--~----~~----~---,----,----~--~ 

Buckeye 
Conduit 

0 Sr Jcder 7 ~~~~~~~~----~---~-----r----T---~-----r----+---~====~==.-+---~-----r----T---~-----r----+---~-----r----T----! 
Conduit 

60~--~~~---+--~--~--+---~--~~~~~~~~~--+---+---~~----~--~--~--4---+-~ 

en 50 ~·/ --+------+---+--l--l---+--+-----,~-----~-/~~+-----+------+-----+-----+-----,'.?-----+l//---+---+-
41 

-+----~--------+---+------l 
~ 40 ~~~+--+------l-+--14-'1---+-----+-~~~~V~/ ~\ ~------t-----1 
! 30 -r------t'._""'·_~'-'' __ ·· -'t-k_--_, ------"~"..---' --t-···_"··:"""_""" _._.,, -r:-c::.._-··"'_' _""_· ·t-=_--"'-''_'· _"'_' +'"_'"''-_'"' _'_~·-+ 4~-JL-'/ __ ~'-"-l-o·:2-_·.:co._." _':._• +.,_.,,,,,,,_._'' -t"-ll1'.-:r·""·_'.::_·t-·"''"'_·"•_·· --+c~_.,.=_-'" __ '·"-+'"'_.,_,~_"'"_""-+-~-_""··=_-... _'-_" +:_.,,, __ ... , -""-!_., _,.S-~n_Y:_:_~_~P.,..J-_______ c_' +'-~_'3''_'\-\:-"''-1-4.~_-···"·_~·~, __ "'"-+-'""""_ ..... ,_"' _'_"" +----! 

\.~=~~~-~=~V vJton \*=~=~==-======41; 
20+---~-----+-----+---~----~4~~----+-----+----~----+---+-~l~~~vc~~-+---+---~----~----+---~~--~----+---~-----+-----+----

WTP 

10 I 
4t& I 

0 
c c c c 
(') (') (') (') 
I ....!> -l> I 

-l> I I -l> 
I N (.Y D 
-l. ~ 

• Ditch Capacity, cfs 

c 
(') 
I 
-l. 
I 

01 

_.,...,.,....,,_ '',.. ,_,.,,..,,' '"""n 

Cu!vert/P~pe ~D # 

c 
(') 

N 
I 
N 

"' Pipe Capacity Per Design Criteria, cfs 

I 
I 

c 
(') 
I 

N 
I 
w 

c 
(') 

I 
N 
~ 

·-- · ''Ditch Design Flow, cfs 

c 
(') 
I 

N 
I 

0'1 

FIGURE V~-7 SHEET 4 



~ 
CJ 

"' 
~ ..... 
u m 
Q. 
m 
0 

GDPUD Ditch System Capacities and Design Flows 
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GDPUD Ditch System Capacities and Design Flows 
Main/Pilot HiU Ditch System 
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GDPUD Ditch System Capacities and Design Flows 
Main/Pilot HU~ Ditch System 
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VII RECOMMENDED DITCH SYSTEM 
RELIABILITY MEASURES 

In this section of the Reliability Study measures recommended to improve ditch 
system reliability are presented and prioritized. 

PRIORITY RELIABILITY MEASURES 

Priority ditch system reliability measures are summarized in Table Vll-1. Priority 
measures are identified by ditch segment and are cross-referenced to the raw water 
(ditch) maps presented in the Appendix of this Study. Priority repair areas are 
highlighted on the ditch system maps. Measures to improve the stability of Upcountry 
and Main I Pilot Hill Ditch improvements upstream of the Walton Lakes and Auburn 
Lake Trails water treatment plants have been assigned a higher priority than measures 
discussed in Section VI of this Study to improve ditch facilities downstream of treatment 
plant raw water supply points Ditch stability and loss reduction measures have been 
assigned a higher priority than ditch capacity improvements. 

Enlargement of the raw water storage facilities at Walton Lakes, Greenwood and 
Auburn Lake Trails to meet emergency and maintenance supply criteria are high priority 
reliability measures. Replacement of unstable sections of the Upcountry Ditch system 
with piping are high priority measures. Repair of Main I Pilot Hill Ditch Systems 
upstream of the Auburn Lake Trails Water Treatment Plant with gunnite lining and 
cribwalls to control leaks and to reliably deliver design flows are assigned a high priority. 
Reduction of losses at known leak areas are assigned a high priority. These loss 
reduction measures include repairs along the Kelsey Ditch System as well as repairs on 
the Upcountry Ditch and Main I Pilot Hill Ditch 

Implementation Schedule and Estimated Costs 

It is recommended that the priority reliability measures presented in Table Vll-1 
be scheduled for implementation over the next 5 years (2003 - 2008). The estimated 
costs presented in Table Vll-1 assume that current unit costs would be inflated, on 
average, to projected 2005 - 2006 costs. This would be the approximate midpoint of the 
recommended 5-year implementation period. Current costs are projected ahead using 
Engineering News Construction Costs (ENRCC) indices. The current (late 2002) 
ENRCC applicable to Northern California is approximately 6500. An ENRCC index of 
7000 is used to estimate projected costs. 

The total estimated cost of the priority ditch system reliability measures is 
$4,260,500. Priority Upcountry Ditch costs are estimated at $1 ,922,000, or 45% of this 
total. Main I Pilot Hill Ditch costs are estimated at $1,775,000 (42%) and Kelsey Ditch 
costs are estimated at $563,000 (13%). 

Georgetown Divide Public 
Utility District 

Vll-1. 

Water System 
Reliability Study 



TABLE Vll-1 

SUMMARY OF PRIORITY RELIABILITY MEASURE 
RECOMMENDATIONS 

GDPUD DITCH SYSTEM 
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Upcountry Ditch Structure #1 to 
Structure #2 

(UC-5) 

• Construct retaining walls I $548,000 
slope stabilization for 
downslope levee at "the 
Narrows" 
Widen access road from 6 
feet to 1 0 feet 

• Replace 250 feet of open 
ditch with 48" pipe 

Upcountry Ditch $72,000 Structure #2 to • Provide 1 foot of additional 
Structure #3 

(UC-4) 

Structure #3 to 
Structure #4 

(UC-4) 

Structure #5 to 
Structure #6 

(UC-4) 

Upcountry Ditch Balderston 
Wastegate to 

Sand Trap Siphon 
(UC-2) 

Upcountry Ditch Walton Lake 
(UC-2) 

Upcountry Ditch Buckeye Conduit 
to Shroeder 

Conduit 
(PH-7) 

Georgetown Divide Public 
Utility District 

• 

• 

• 

• 

• 

• 

freeboard for 400 feet of 
ditch 

Replace 500 LF of ditch with 
48" pipe 

Replace 500 LF of ditch with 
48" pipe 

Provide 1 foot of additional $111,000 
freeboard, 1 000 feet of lined 
and unlined section of ditch 

Dredge Walton Lake to $496,000 
restore holding capacity to 
approx. 25.0 acre-feet 
Provide bypass piping during 
dredging 

Provide 1 foot of additional $85,000 
freeboard for approximately 
1100 feet of lined ditch 

Subtotal, Upcountry Ditch $1,922,000 

Water System 
Reliability Study 

Vll-2 



TABLE Vllm1 (cont.) 

Main I Pilot Hill Buffalo Hills 
Ditch Conduit to 

(Main Ditch #1) Spanish Dry 
Diggins Rd. 

(PH-7) 

Main I Pilot Hill Spanish Dry 
Ditch Diggins Rd. to 

(Main Ditch #1) Taylor Mine Outlet 
(PH-7) 

Main I Pilot Hill Taylor Mine Outlet 
Ditch to Cabin 

(Main Ditch #1) Wastegate 
(PH-7) 

Main I Pilot Hill Cabin Wastegate 
Ditch to Growlersberg 

(Main Ditch #1) Wastegate 
(PH-7) 

Main I Pilot Hill Growlersberg 
Ditch Wastegate to 

(Main Ditch #1) Summers 
Wastegate 

(PH-7) 

Main I Pilot Hill Summers 
Ditch Wastegate to 

(Main Ditch #1) Spools Wastegate 
(PH-7) 

Main I Pilot Hill Spools Wastegate 
Ditch to Jackass 

(Main Ditch #1) Wastegate 
(PH-5) 

Georgetown Divide Public 
Utility District 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Provide 6 inches of $60,000 
additional freeboard for 
approximately 500 feet of 
unlined ditch 

Gunnite line approximately $305,000 
2500 feet of ditch or improve 
ditch with crib walls and 6" of 
additional freeboard 

Construct crib wall $186,000 
improvements at 3 locations 
Replace 500 feet of 
deteriorated lining with new 
lining 
Provide 6 inches of 
additional freeboard, 500 
feet of ditch 
Replace Cabin Wastegate 

Replace 1800 feet of lined $200,000 
ditch with new lining 

Provide crib wall repairs at 3 $11,000 
locations 

Repair 600 feet of ditch with $93,000 
crib walls and 6 inches of 
additional freeboard 

Provide crib wall repairs at 2 $7,500 
locations 

Water System 
Reliability Study 

Vll-3 



Main I Pilot Hill 
Ditch 

(Main Ditch #1) 

Main I Pilot Hill 
Ditch 

(Main Ditch #2) 

Main I Pilot Hill 
Ditch 

(Main Ditch #2) 

Main I Pilot Hill 
Ditch 

(Main Ditch #2) 

Main Ditch I 
Pilot Hill Ditch 

(Pilot Hill Ditch) 

Main Ditch I 
Pilot Hill Ditch 

(Pilot Hill Ditch) 

Main Ditch I 
Pilot Hill Ditch 

(Pilot Hill Ditch) 

Main Ditch I 
Pilot Hill Ditch 

(Pilot Hill Ditch) 

TABLE Vll-1 (cont.) 

Jackass 
Wastegate to 
Greenwood 
Reservoir 

(PH-5) 

Blue Heron Falls 
to Kaiser Siphon 

(PH-5) 

Kaiser Siphon to 
ALT Water 

Treatment Plant 
(PH-4) 

Willow Creek 
Wastegate to 

Baldridge 
Wastegate 

(PH-4) 

Doman Wye to 
Knickerbocker 

Creek 
(PH-3) 

Lovejoy 
Wastegate to 

Nagle Wastegate 
(PH-2) 

Nagle Wastegate 
to Capecroft 
Wastegate 

(PH-2) 

• Dredge Greenwood 
Reservoir to provide capacity 
of .±24.4ac-ft 

• Gunnite line 600 feet of 
existing ditch 

• Dredge AL T raw water 
storage reservoir to provide 
capacity of _±9.6 ac-ft 

• Provide bypass piping during 
dredging 

• Repair with crib walls, 5 ditch 
sections damaged by cattle 

• Place 3000 lineal feet of 
cattle control fencing 

• Remove and replace 2-18" 
CMP and 24" STL culverts 
with 42x29 CMPA or 36" 
CMP 

• Gunnite line approximately 
400 feet of ditch 

• Replace Nagle Wastegate 

• Provide crib wall; repair, _±50 
feet in length, one location 

Wagner Reservoir to • 
Wagner Reservoir 

Wastegate 

Gunnite line .±250 foot ditch 
section 

(PH-1) 
Subtotal, Main I Pilot Hill Ditch 

$416,000 

$84,000 

$198,000 

$80,000 

$22,000 

$81,000 

$4,000 

$28,000 

$1,775,500 

Georgetown Divide Public 
Utility District 

Water System 
Reliability Study 

Vll-4 



TABLE Vll-1 (cont.) 
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Kelsey Ditch 
(Kelsey Ditch 

#1) 

Kelsey Ditch 
(Kelsey Ditch 

#1) 

Kelsey Ditch 
(Kelsey Ditch 

#1) 

Kelsey Ditch 
(Kelsey Ditch 

#2) 

Kelsey Ditch 
(Kelsey Ditch 

#2) 

Kelsey Ditch 
(Kelsey Ditch 

#2) 

Kelsey Ditch 
(Kelsey Ditch 

#2) 

The Crails to St. 
James Wastegate 

(K-4) 

St. James 
Wastegate to 

State Highway 193 
(K-4) 

Forest View Dr. 
Falls to Irish Res. 

Wastegate 
(K-3) 

Black Oak Siphon 
to Dukes 

Wastegate 
(K-2) 

Dukes Wastegate 
to State Highway 

193 
(K-2) 

Mellows 
Wastegate to 
Kelsey Flume 

(K-1) 

Kelsey Flume to 
Stork Wastegate 

(K-1) 

Georgetown Divide Public 
Utility District 

• Remove and replace 2-15" 
PVC pipes at two locations; 
total ±_800 lineal feet, replace 
with min. 30" pipe or 42"x29" 
CMPA 

• Place trash racks (Grizzlies) 
at upstream end of new 
pipes 

• Remove and replace 18" 
CMP culvert, replace with 
42"x29" CMPA or 42" CMP 

• Gunnite line approximately 
600 lineal feet of ditch 

• Gunnite line approximately 
400 lineal feet of ditch 

• Gunnite line approximately 
1000 lineal feet of ditch (total 
two locations) 

• Gunnite line approximately 
800 lineal feet of ditch (total 
two locations) 

" Gunnite line approximately 
400 lineal feet of ditch 

$136,000 

$8,000 

$75,000 

$51,000 

$125,000 

$95,000 

$48,000 

Water System 
Reliability Study 

Vll-5 



TABLE Vll-1 (cont.) 
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Kelsey Ditch 
(Kelsey Ditch 

#2) 

Stork Wastegate 
to Kelsey 
Reservoir 

(K-1) 

• Gunnite line approximately 
800 lineal feet of ditch (total 
two locations) 

• Reconstruct Stork 
Wastegate 

$120,000 

Subtotal, Kelsey Ditch $563,000 

Estimated Total, All Priority Measures $4,260,500 

(1) Refer to Ditch System Map Sheets included in the Appendix of this Study 
(2) Costs are based on ENRCC = 7000 projected for mid-point of 2003 -

2008 Priority Measure Schedule 

Georgetown Divide Public 
Utility District 

Vll-6 

Water System 
Reliability Study 



MAINTENANCE, ACCESS AND SECOND PRIORITY RELIABILITY MEASURES 

Maintenance, access and second priority reliability measures are presented in 
Table Vll-2. Included are reliability recommendations discussed in Section VI which are 
not already listed in Table Vll-1. Access measures to improve operations and to keep 
maintenance problems from escalating into reliability issues are included in this "second
tier" of reliability measures. Replacement of additional Upcountry Ditch segments with 
piped improvements are included in this group of measures. Replacement of cross 
fences with access gates is proposed. The installation of additional flow monitoring and 
flow measuring equipment is included in this group of measures. 

Second priority measures recommended in Table Vll-2 include minor cribwall 
repair, ditch lining and piping on the Main I Pilot Hill Ditch downstream of the Auburn 
Lake Trails Water Treatment Plant, on the Kelsey Ditch and on the Taylor Mine, Spanish 
Dry Diggins and Cherry Acres ditches. 

Second priority measures include replacement or repair of existing ditch lining in 
poor condition and the repair or replacement of GDPUD waste gates in place throughout 
the GDPUD ditch system. Wood-constructed waste gates equipped with stop logs 
should be replaced with reinforced concrete structures equipped with metal slide or 
canal gates. New waste gates proposed at two locations on Main Ditch No. 2 
downstream of the Auburn Lake Trails Water Treatment Plant are proposed. 

Second priority measures include the replacement of selected undersized 
culverts and the replacement of small diameter, partially exposed PVC pipe located in 
the Kelsey Ditch system. Second priority measures include the construction of access 
control fencing in selected areas of the Main I Pilot Hill and Kelsey ditches. 

Schedule and Estimated Costs 

It is recommended that the maintenance access and second priority reliability 
measures recommended herein be scheduled over the next 20-year period. An 
ENRCCI index of 8000 is assumed. This would provide a 2:,25% inflation of current 
costs. 

As presented in Table Vll-2 the total estimated cost of these second-tier 
measures is $7,029,000. Of this total approximately $1,787,000 is estimat1_3d for the 
Upcountry Ditch (25% of total ), $3,534,000 is estimated for the Main I Pilot Hill Ditch 
(50% of total) and $1,308,000 is estimated for the Kelsey Ditch (19% of total). 
Estimated Cherry Acres Ditch and Spanish Dry Diggins Ditch costs are included in the 
Main I Pilot Hill Ditch total. Taylor Mine Ditch measures are included in the Kelsey Ditch 
total. Costs associated with ditch system maintenance equipment (small track 
excavators) and SCADA control systems ($400,000) are applicable to all the GDPUD 
ditch systems. These costs are included in the total cost estimate but not the Ditch 
subtotals. 

Georgetown Divide Public 
Utility District 

Vll-7. 

Water System 
Reliability Study 



TABLE Vll-2 

SUMMARY OF MAINTENANCE, ACCESS, AND SECOND PRIORITY RELIABILITY 
MEASURE RECOMMENDATIONS 

GDPUD DITCH SYSTEM 

··. ····, ~· ise9r:n~of . · .. 
· :(Pran stfeet#) <1> · 

Upcountry Ditch 

Upcountry Ditch 

Upcountry Ditch 

Upcountry Ditch 

Upcountry Ditch 

Upcountry Ditch 

Bacon Creek 
Pipeline 
(UC-5) 

Structure #1 to 
Structure #2 

(UC-4) 

Structure #2 to 
Structure #3 

(UC-4) 

Structure #3 to 
Structure #4 

(UC-4) 

Structure #4 to 
Structure #5 

(UC-4) 

Penstock 
Inlet/Bypass to 

Tree House Lane 
(UC-3) 

Georgetown Divide Public 
Utility District 

• Improve access along 
.:!::1 ,500 linear feet of pipeline 
to provide a 1 0-foot wide all
weather vehicle access road 

• Provide 1 foot of additional 
freeboard, ,:!:200 ft of unlined 
section of ditch 

• Replace 2::_800 feet of ditch 
with 48" concrete or HOPE 
pipe 

• Schedule to replace ,:!:500 
feet of ditch with 48" 
concrete or HOPE pipe 

• Widen the Big Cut area to 
provide an 8-foot wide ditch 
access road along one side 
of ditch 

• Provide improved ditch 
maintenance with minimum 
8-foot access on one side 
(.:!::2600 ft) 

• Replace cross fences with 
access gates and locks 
(2::.5 locations) 

• Install continuous flow 
monitoring and recording 
equipment at the Tunnel Hill 
Measuring Flume 

$314,000 

$12,000 

$492,000 

$349,000 

$123,000 

$177,000 

Water System 
Reliability Study 

Vll-8 



TABLE Vll-2 (cont.) 
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Upcountry Ditch Tree House Lane • Provide improved ditch 
maintenance with minimum 
8-foot access on one side 
(:!::5600 ft) 

Upcountry Ditch 

Upcountry Ditch 

Upcountry Ditch 

to Balderston 
Wastegate 

(UC-3) 

Sand Trap Siphon 
Canyon Creek 

Conduit 
(UC-2) 

Buckeye Conduit 
(UC-2) 

Buckeye Conduit 
to Schroeder 

Conduit 
(UC-1) 

• 

• 

• 

Replace cross fences with 
access gates and locks 
(± 1 0 locations) 

Maintain access along 
pipeline routes for 
maintenance and inspection 
(± 5000 ft.) 

Maintain access along 
pipeline route for 
maintenance and inspection 
(±10,000 ft.) 

• Replace 36" CMP at 
Wentworth Springs Road 
with 66"x51" CMPA or 54" 
CMP 

• Provide continuous flow 
monitoring and recording 
equipment at the Buckeye 
Measuring Flume. 

Upcountry Ditch Schroeder Conduit • 
(UC-1) 

Maintain access along 
pipeline route for 

Main I Pilot Hill 
Ditch 

(Main Ditch #1) 

The Crails to 
Buffalo Hills 

Conduit 
(K-4) 

maintenance and inspection 
( ± 3250 ft.) 

• Provide ditch maintenance 
and vegetation clearing with 
minimum 8-foot access on 
one side ditch, 1000 feet 

• Provide measuring flume 
and flow meter to measure 
flow to the Main Ditch 

$209,000 

($10,000 
I year) (3) 

($20,000 
I year) (3) 

$49,000 

($6,500 
I year) (3l 

$80,000 

Georgetown Divide Public 
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TABLE Vll-2 (cont.) 

.. : ,,;se~J'ment .. ·· .. ··· ·· 
<f:ilartsfie~t'#l <1

> 
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. . ·'~-:~: . - .-· . .'/ .:· ... 
Main I Pilot Hill 

Ditch 
(Main Ditch #1) 

Buffalo Hills • Maintain access along ($9,800 
I year) (3 > 

Main I Pilot Hill 
Ditch 

(Main Ditch #1) 

Main I Pilot Hill 
Ditch 

(Main Ditch #1) 

Main I Pilot Hill 
Ditch 

(Main Ditch #1) 

Main I Pilot Hill 
Ditch 

(Main Ditch #1) 

Main I Pilot Hill 
Ditch 

(Main Ditch #1) 

Main I Pilot Hill 
Ditch 

(Main Ditch #2) 

Conduit 
(PH-7) 

Spanish Dry 
Diggins Rd. to 

Taylor Mine Outlet 
(PH-7) 

Cabin Wastegate 
to Growlersberg 

Wastegate 
(PH-7) 

Summers 
Wastegate to 

Spools Wastegate 
(PH-5) 

Spools Wastegate 
to Jackass 
Wastegate 

(PH-5) 

Jackass 
Wastegate to 
Greenwood 
Reservoir 

(PH-5) 

SOD Diversion 
Flume to Blue 

Heron Way Falls 
(PH-5) 

Georgetown Divide Public 
Utility District 

• 

• 

• 

• 

• 

pipeline route for 
maintenance and inspection 
( .:!= 4900 ft.) 

Construct two new _:!:40 foot 
crib wall sections to replace 
old crib wall sections 

Replace fence crossing with 
GDPUD approved gate and 
lock 

Replace _:!:3200 linear feet of 
old lining for with new lining 

Replace _:!:1500 linear feet of 
old lining for with new lining 
(2 locations) 
Provide berm improvements 
for approximately 1 000 feet 
of ditch between lined 
sections. 

• Repair _:!:200 feet of ditch 
section with crib wall 
construction (2 locations) 

• Conduct vegetation removal 
to maintain access along the 
ditch (_:!:3300 ft.) 

$10,000 

$6,000 

$414,000 

$243,000 

$20,000 

($6,600 (3 ) 

I year) 

Water System 
Reliability Study 
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TABLE Vll-2 (cont.) 

Main I Pilot Hill Blue Heron Way 
Ditch Falls to Kaiser 

(Main Ditch #2) Siphon 
(PH-5) 

Main I Pilot Hill Kaiser Pipeline 
Ditch and Kaiser Siphon 

(Main Ditch #2) (PH-5) 

Main I Pilot Hill Ford Siphon to 
Ditch ALT Water 

(Main Ditch #2) Treatment Plant 
(PH-4) 

Main I Pilot Hill ALTWater 
Ditch Treatment Plant to 

(Main Ditch #2) Campground 
Wastegate 

(PH-4) 

Georgetown Divide Public 
Utility District 

• 

• 

• 

• 

• 

• 

• 

• 
• 

• 

Replace fence crossings $103,000 
with GDPUD approved gates 
(7 locations) 
Gunnite line approximately 
500 feet of existing ditch 

Maintain access and $203,000 
vegetation clearing along 
pipeline and siphon route for 
maintenance and inspection 
(.:!: 4150 ft.) 
Replace pipeline segment ($8,300 
with HOPE, pressure rated I year) (3> 

plastic (PVC 905) or 
concrete pipe 

Replace existing fence $11 ,000 
crossings with GDPUD 
approved gates (3 locations) 

Replace existing fence $172,000 
crossings with GDPUD 
approved gates (_:!:5 
locations) 
Install flow metering device 
downstream of ALT Water 
Treatment Plant 
Construct new wastegate 
Improve access along the 
ditch in the vicinity of the 
AL T Campground 
Provide vegetation clearing 
and levee widening from 
_:!:1500 feet downstream of 
the AL T Campground 

Water System 
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TABLE Vll-2 (cont.) 
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Main I Pilot Hill 
Ditch 

(Main Ditch #2) 

Main I Pilot Hill 
Ditch 

(Main Ditch #2) 

Main I Pilot Hill 
Ditch 

(Main Ditch #2) 

Main I Pilot Hill 
Ditch 

(Pilot Hill Ditch) 

Main I Pilot Hill 
Ditch 

(Pilot Hill Ditch) 

Campground 
Wastegate to 
Willow Creek 
Wastegate 

(PH-4) 

Willow Creek 
Wastegate to 

Baldridge 
Wastegate 

(PH-4) 

Baldridge 
Wastegate to 

Bogus Wastegate 
(PH-3) 

Dorman Wye to 
Knickerbocker 

Creek 
(PH-3) 

Knickerbocker 
Creek to Pear 

Orchard 
Wastegate 

(PH-3) 

Georgetown Divide Public 
Utility District 

• 

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

Replace existing 
crossings with 
approved gates 
locations) 

fence 
GDPUD 

(±3 

Construct new wastegate 
Construct lined ditch 
improvements _:!:1800 feet 
Place ±1500 feet of livestock 
fencing 
Gunnite line approximately 
800 feet of ditch 

Replace existing fence 
crossings with GDPUD 
approved gates and locks 
(±5 locations) 
Gunnite line approximately 
500 feet of ditch 

Replace 8 existing fence 
crossings with GDPUD 
approved gates 

Provide access and 
vegetation clearing along 
ditch (:!:_3300 ft.) 

Provide 8 foot access and 
vegetation clearing along 
ditch (±1950 ft.) 
Replace existing fence 
crossings with GDPUD 
approved gates (±3 
locations) 

$433,000 

$83,000 

$30,000 

$162,000 

$107,000 

Water System 
Reliability Study 
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TABLE Vll-2 (cont.) 

. <:;:i"!,c~~~1\W~·~ 
·-~·-·,' -=-:. 

Main I Pilot Hill Pear Orchard 
Ditch Wastegate to 

(Pilot Hill Ditch) Therekel 
Wastegate 

(PH-2) 

Pilot Hill Ditch Therekel 
Wastegate to 
State Hwy 49 

(PH-2) 

Pilot Hill Ditch State Hwy 49 to 
Lovejoy 

Wastegate 
(PH-2) 

Pilot Hill Ditch Lovejoy 
Wastegate to 

Nagle Wastegate 
(PH-2) 

Pilot Hill Ditch Capecroft 
Wastegate to 

Wagner Reservoir 
(PH-2) 

Georgetown Divide Public 
Utility District 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Provide an 8-foot access $93,000 
and vegetation clearing 
along ditch (2:2900 ft.) 
Conduct repairs with a 40-
foot section of crib wall 
improvements 

Provide an 8 foot access $304,000 
and vegetation clearing 
along ditch (2:5,300 ft.) 
Replace 10 existing fence 
crossings with GDPUD 
approved gates 
Replace two 18" culverts 
with mmrmum 42"x29" 
CMPA or 36" CMP 

Provide an 8 foot access $41,000 
and vegetation clearing 
along ditch (2: 11 00 ft.) 
Replace existing fence 
crossings with GDPUD 
approved gates and locks (2 
locations) 

Provide an 8 foot access $174,000 
and vegetation clearing 
along ditch (2:5400 ft.) 
Replace existing fence 
crossings with GDPUD 
approved gates and locks (2 
locations) 

Provide an 8 foot access $119,000 
and vegetation clearing 
along ditch (2:2200 ft.) 
Replace fence crossings 
with approved gates and 
locks (2:3 locations) 

Water System 
Reliability Study 
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TABLE Vll-2 (cont.) 

.r;r,t:~e~\~~(~;(L';l:,~.; <Pi~W~~~~f7:~fi::{~~;:: c.•··:~: 

Pilot Hill Ditch 

Pilot Hill Ditch 

Pilot Hill Ditch 

Kelsey Ditch 

Kelsey Ditch 

• ' : ' !. ;:_~·} •. ; .• ; ·., 

,.,, ; ·: .- _J .-,,-,-.,,. ·-·~: 
-.-.:·' :.·;, ... 

Wagner Reservoir • 
to Wagner 
Reservoir 

Wastegate 
(PH-1) • 

Provide an 8 foot access 
and vegetation for ditch 
section downstream of 
reservoir (,:1:1300 ft.) 
Dredge reservoir as 
necessary 

• Monitor and repair reservoir 
outlet gates as necessary 

Wagner Reservoir • 
Wastegate to 
Bayley House 

Wastegate 
(PH-1) 

Bayley House • 
Wastegate to Pilot 

Hill Reservoir 
(PH-1) 

St. James • 
Wastegate to 
State Hwy 49 

(K-4) 

• 

State Hwy 49 to • 
(Forrest View Dr.) 

Falls 
(K-4) 

• 

Construct 3 crib wall repairs, 
each ,:1:50 to ,:1:100 feet in 
length 

Replace existing fence 
crossing with 8-foot wide 
minimum GDPUD approved 
gate and lock 

Replace existing fence 
crossings with 8-foot wide 
minimum GDPUD approved 
gates and locks (:!:.4 
locations) 
Replace old lining with 100 
lineal feet of gunnite lining 

Replace existing fence 
crossing with 8-foot wide 
m1n1mum GDPUD approved 
gate and lock (one location) 
Provide ,:1:100 feet of cribwall 
and berm improvements 

$156,000 

$22,000 

$4,000 

$30,000 

$14,000 

Georgetown Divide Public 
Utility District 
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TABLE Vll-2 (cont.) 

Kelsey Ditch (Forrest View Dr.) • 
Falls to Irish Res. 

Wastegate 
(K-3) • 

Improve low freeboard 
condition for .±250 feet of 
ditch section 
Provide .±1 00 feet of cribwall 
and berm improvements 

$44,000 

• Replace existing fence 

Kelsey Ditch 

Kelsey Ditch 

Irish Res. • 
Wastegate to Twin 

Pines Siphon • 
(K-3) 

• 

• 

• 

Twin Pines Siphon • 
to Black Oaks 

Siphon • 
(K-3) 

Georgetown Divide Public 
Utility District 

crossings with 8-foot wide 
minimum GDPUD approved 
gates and locks (6 locations) 

Place .±1500 lineal feet of 
cattle control fencing 
Gunnite line approximately 
800 feet of ditch (total 5 
locations including 4 cattle 
crossings) 
Replace 1200 feet of lined 
ditch with new lining 
Conduct maintenance and 
silt removal at Irish Reservoir 
Replace existing fence 
crossings with GDPUD 
approved 8-foot wide 
m1n1mum gates and locks 
( 1 0 locations) 

Repair or replace 600 feet of 
lined ditch 
Replace fence crossings 
with GDPUD approved 8-
foot wide minimum gates 
and locks(21ocations) 

$302,000 

$44,000 

Water System 
Reliability Study 
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TABLE Vll-2 (cont.) 

< -'.'-_-~::>-: :~ :_:-t. ,:_:: 

Kelsey Ditch 

Kelsey Ditch 

Kelsey Ditch 

Kelsey Ditch 

Kelsey Ditch 

Black Oaks 
Siphon to Dukes 

Wastegate 
(K-2) 

Dukes Wastegate 
to State Hwy 193 

(K-2) 

State Hwy 193 to 
Chicken Flat 
Wastegate 
(K-2/K-1) 

Mellows 
Wastegate to 
Kelsey Flume 

(K-1) 

Kelsey Flume 
Siphon to Stork 

Wastegate 
(K-1) 

Georgetown Divide Public 
Utility District 

• Repair _:!::800 gunnite-lined 
ditch sections (2 locations) 

• Replace existing fence 

• 

• 

• 

• 

• 

• 

• 

crossings with GDPUD 
approved 8-foot wide 
minimum gates and locks 
(11 locations) 

Repair 2:1500 gunnite-lined 
ditch sections (5 locations) 
Remove and replace _:!::120 
feet of 15" PVC pipe, replace 
with a 24" HOPE, 36" CMP, 
or 35"x24" CMPA 
Replace an 18" and 18"/20" 
steel culverts, replace with 
35"x24" CMPA or 36" CMP 

Replace exposed sections of 
15" PVC with 24" HOPE or 
36" CMP (_:!::2000 feet) 
Replace _:!::150 feet of open 
ditch with gunnite-lined ditch 
or extend piping 
improvements with 24" 
HOPE, 36" CMP, or 35"x24" 
CMPA 

Repair _:!::200 feet of low 
berm areas along ditch (total 
three locations) 

Gunnite line approximately 
800 lineal feet of ditch (total 
two locations) 

$90,000 

$115,000 

$269,000 

$10,000 

$99,000 

Water System 
Reliability Study 
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TABLE Vll-2 (cont.) 

·. • Ditch· · •...• ~. S~9.ment< .... · 
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Kelsey Ditch 

Spanish Dry 
Diggins Ditch 

Taylor Mine 
Ditch 

Overall 

Overall 

-.:. ·.' 

Stork Wastegate • 
to Kelsey 
Reservoir 

(K-1) 

SOD Flume to End • 
(PH-6) 

Taylor Mine Outlet • 
to Shadle 
Reservoir 

(K-5) 
• 

Replace .±,200 feet of 
exposed sections of 15" 
PVC with a buried 18" 
HOPE, 24" CMP or 28"x20" 
CMPA 

Replace ±.300 feet of ditch 
with 18" HOPE, 24" CMP, or 
28"x20" CMPA (total two 
locations) 

Replace ±.1 00 of low berm 
area ditch with piped section 
Replace existing 8 fence 
crossings with GDPUD 
approved 8-foot wide 
minimum gates and locks 

Overall • Purchase a second 

Overall 

excavator (Takeuchi Model 
TB 135 Compact Excavator) 

• Install SCADA remote 

• 

• 

• 

transmitting units (RTU's) at 
four flow meter locations 
Install monitoring equipment 
(pressure transducers or 
ultrasonic sensors) and 
SCADA RTU's at 3 
reservoirs 
Furnish automatic control 
valves or weirs at Stumpy 
Meadows and at Walton 
Lakes 
Install Central Processing 
Unit for SCADA receiving 
station at GDPUD 

$31,000 

$46,000 

$45,000 

$50,000 

$350,000 

Georgetown Divide Public 
Utility District 
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TABLE Vll-2 (cont.) 

. ·~ \: ' .... 

Upcountry Ditch Overall • 

Pilot Hill Ditch Overall • 

Kelsey Ditch Overall • 

Replace wastegates with 
new reinforced concrete 
wastegates (2 locations) 

Replace wastegates and 
flumes with new reinforced 
concrete structures (15 
locations) 

Replace wastegates with 
new reinforced concrete 
wastegates (7 locations) 

Estimated Total, Maintenance, Access 
and Second Priority Measures ( 3' 

Subtotal, Upcountry Ditch 
Subtotal, Main I Pilot Hill Ditch (4J 

Subtotal, Kelsey Ditch (5) 

Subtotal, Other Items 

= 
= 
= 
= 

$1,787,000 (25% of total) 
$3,534,000 (50% of total) 
$1,308,000 (19% of total) 
$ 400,000 (6% of total) 

·::~ ~ ;·:;;_:i> .. 

$62,000 

$498,000 

~215,000 

$7,029,000 

(1) Refer to Ditch System Map Sheets included in the Appendix of this Study 
(2) Costs are based on ENRCC = 8000 
(3) Total does not include annual maintenance costs 
(4) Cherry Acres and Spanish dDy Diggins costs included with Main I Pilot Hill Ditch 
(5) Taylor Mine Ditch costs included with Kelsey Ditch 

Georgetown Divide Public 
Utility District 
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SCADA Instrumentation and Control 

Currently releases from Stumpy Meadows are manually controlled. Levels in 
Walton Lakes are used to judge whether releases at Stumpy Meadows should be 
increased or decreased. There is a lag time of several hours between adjustments 
made at the Stumpy Meadows discharge structure and measurable changes in the 
levels of Walton Lakes. Flows from the Walton Lakes Reservoir are also manually 
controlled. An increase or decrease in the flow released from Walton Lakes is based on 
observed levels in downstream reservoirs (Greenwood, Auburn Lake Trails, Wagner, 
Pilot Hill, Kelsey), seasonal demands and operator experience. Ideally, releases from 
Walton Lakes are maintained at rates which meet treatment plant and irrigation 
customer demands without spills (overflows) at the downstream regulating reservoirs. 
Again, there are several hours of lag time between the adjustments made at Auburn 
Lake Trails and changes in the levels of downstream regulating reservoirs. 

To improve system reliability and control, automatic flow metering and recording 
equipment is proposed in this Reliability Study at the existing Stumpy Meadows, Tunnel 
Hill and Buckeye measuring flumes. Furthermore, a new flow measuring device, with 
automatic flow metering and recording equipment is proposed downstream of the Crails 
(either on the Main I Pilot Hill Ditch or on the Kelsey Ditch). It is recommended that flow 
data from these metering devices be transmitted, via SCADA, to a central receiving 
station located at GDPUD offices in Georgetown. To provide automatic control of flows 
released from Stumpy Meadows and from Walton Lakes it is recommended that water 
surface elevations at the Walton Lakes Reservoir and water surface elevations at one 
reservoir on the Kelsey Ditch System (e.g. Kelsey Reservoir) and one reservoir on the 
Main I Pilot Hill Ditch System (e.g. Auburn Lake Trails, Wagner or Pilot Hill Reservoir) 
also be continuously monitored. Reservoir levels would be monitored by ultrasonic units 
or pressure transducers with limits which would maintain reservoirs between acceptable 
high and acceptable low levels. The reservoir level information would also be 
transmitted, by SCADA, to GDPUD central offices at Georgetown. A central processing 
unit (CPU) located at Georgetown would then process the flow and level information 
received from the remote transmitters (RTU's) and convert this information to signals 
which are transmitted to automatic control valves (or weirs) located at Stumpy Meadows 
and at Walton Lakes. The control signals would automatically actuate the position of 
the release valves or weirs to increase or decrease the releases from Stumpy Meadows 
and from Walton Lakes. Flows measured at the Buckeye flume would provide feedback 
control for the Walton Lakes releases. Flows measured at either the Stumpy -Meadows 
or the Tunnel Hill flumes would provide feedback control for the Stumpy Meadows 
releases. A sudden decrease in flows measured at Tunnel Hill could be used to alert 
the operators of problems (ditch failure) in the Upcountry system. The estimated cost to 
install automatic control valves at Stumpy Meadows and Walton Lakes together with 
level control monitors, level and flow remote transmitting units (7 total) and a central 
processing unit is estimated at $350,000. 
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Utility District 

Vll-19. 

Water System 
Reliability Study 



Ditch Maintenance Equipment 

Currently the District owns and operates one narrow track (compact) excavator. 
It is recommended that during the next few years the District purchase a second 
excavator. The existing excavator is in demand by all three ditch superintendents. One 
unit can not meet all of the existing or projected demands. The existing excavator has 
been extremely beneficial in improving ditch maintenance and operations. With the 
replacement of cross fences with access gates, additional areas of the ditch will be 
available for maintenance by the excavator. 

A Takeuchi Model TB 135 Compact Excavator similar to the unit now owned by 
GDPUD currently retails at approximately $40,000. Assuming purchase of a second unit 
within the next 5 years, $50,000 has been included in the proposed maintenance, 
access and second priority measure cost estimate. 

Georgetown Divide Public 
Utility District 
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VIII RECOMMENDED TREATED SYSTEM RELIABILITY MEASURES 

In this section of the Reliability Study recommended measures to improve the 
reliability of the treated water system are summarized. The GDPUD distribution system 
is divided into two major service areas. Treated water customers are served either from 
the Walton Lakes Water Treatment Plant or the Auburn Lake Trails Water Treatment 
Plant. 

The reliability measures recommended will improve the distribution systems so 
that they deliver maximum day demands and a minimum of 500 gallons per minute 
(gpm) fire flow to any one fire hydrant. 

Under maximum day demands the ability of the existing Auburn Lake Trails and 
Walton Lake networks to maintain pressures within acceptable limits has been evaluated 
by the network modeling. Reliability measures recommended herein are proposed to 
resolve low-pressure deficiencies under these conditions. Network modeling has also 
been used to evaluate the capacity of each system to deliver not less than 500 gpm to 
each hydrant together with maximum day demands. Reliability measures identified 
herein are proposed to resolve the low flow or low-pressure deficiencies which occur 
under maximum day plus fire flow conditions. Low pressure and inadequate fire flows 
are indicators of system deficiencies. Correction measures address the cause, not just 
the deficiency indicated by the model. 

The following reliability measures are not ranked in any particular order. 
Prioritization of reliability measures and a summary of costs are presented later in this 
section of the study. 

AUBURN LAKE TRAILS TREATED WATER SYSTEM 

AL T -1 A Greenwood Road Feed from Walton Lake 

This reliability measure would the remove the Greenwood Road area that is now 
being served by the Auburn Lake Trails (AL T) treatment plant and allow the area to be 
served from the Walton Lake treatment plant. The AL T treatment plant is at capacity 
during maximum days. This measure would remove some of the demand currently on 
the AL T treatment plant and shift it to the Walton Lake treatment plant which has more 
available capacity than the AL T treatment plant. 

The measure includes the installation of 2,900 feet of 8-inch diameter pipe to 
replace existing 6-inch pipe between Blackridge Road and junction 688. This measure 
also includes the installation of a pressure reducing station just north of Blackridge 
Road. Approximately 1,900 feet of pipe on Blackridge Road would be replaced with a 
higher pressure rated pipe. The existing pump station serving the upper portion of 
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Blackridge could be eliminated because the pressure would be increased on Blackridge 
Road. The switch over to the Walton Lake system would be completed by closing a 
main line valve on Highway 193 south of Sliger Mine Road and opening a normally 
closed valve near junction 688. 

AL T -1 B Greenwood Road Main Replacement 

This reliability measure would allow the Greenwood Road service area to remain 
on the AL T distribution system and increase the fire flow to the hydrants along the road. 
The measure would require the replacement of the existing 6-inch water line from 
Slinger Mine Road to Junction 688 with approximately 14,500 feet of 8-inch minimum 
water line. Included would be the installation of additional fire hydrants to improve the 
fire protection for the area. 

AL T-2 Angel Camp Court Booster Pump 

The fire hydrant on Angel Camp is only 36 feet lower than the high water level of 
the Angel Camp Tank. When the tank is full the pressure at the hydrant is only 15 psi 
and as the level in the tank lowers the pressure at the hydrant is reduced. To correct 
this problem this measure recommends installing a booster pump for the line serving 
Angel Camp Court. The booster pump would be of sufficient size to allow a minimum 
fire flow of 500 gpm during the maximum day demand. 

ALT-3 Highway 193 Cross Tie-Brinks Line Replacement 

The fire hydrants on Brinks Lane and Bud's Alley cannot provide 500 gpm during 
maximum day demands. Both of the hydrants are located on long dead-end lines. 
These lines were extended from the AL T subdivision south to serve lots outside of ALT. 
The dead-end lines can be connected with measure ALT-3. Looping the dead-ends 
provides two directions of supply. The measure would install approximately 4,500 feet of 
8-inch main, valves and additional fire hydrants. 

AL T-4 Gravity Raw Water for Golf Course 

The AL T golf course is irrigated with treated domestic water. Under maximum 
day conditions, the golf course requires 250,000 gallons per day. At maximum day 
demands the AL T water treatment plant is at approximately 95% of its maximum 
capacity. The golf course is using treated domestic to water the course that could be 
used to serve approximately 250 single family dwelling units at 1 ,000 gallons per day. 

This reliability measure would replace the treated water being used to irrigate the 
golf course with untreated ditch irrigation water. This measure would install 6,800 feet of 
6-inch water line from a diversion point at the ditch just upstream of the Dorman Wye, 
then westerly along Highway 193 and then northwesterly to a pond on the golf course. 
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ALT-Sindian Rock Road Main Replacement 

A long dead-end 6-inch line serves the fire hydrant on White Horse Road from 
Indian Rock Road. The existing line is not adequate to provide 500-gpm fire flow during 
the maximum day demand. This reliability measure would replace approximately 1 ,200 
feet of 6-inch main with 8-inch main water line. 

ALT-6 Cherry Acre Road PRV-Cross Tie 

The fire hydrant ant the end of Cherry Acre Road is located on one of the longest 
dead-end lines in either the Walton Lake or Auburn Lake Trails systems. Instead of 
replacing the water line in Indian Rock Road with a main larger enough to provide 
adequate flows, it would be more economical to connect the Indian Rock Road dead-end 
with the Cherry Acres dead-end. Both of these dead-ends are at the southern end of the 
Cherry Acres area. Connecting them together would provide a looped system and a 
second feed source for each. 

The reliability measure would install 2,400 feet of 8-inch main together with a 
pressure reducing station, pressure relief station and related valving. 

ALT-7 Capecroft Road Main Replacement 

The fire hydrants on Capecroft Road are old style wharf hydrants. The main 
serving the area is not adequate to supply maximum day demands plus 500 gpm fire 
flows. The existing fire hydrants are widely spaced and would not provide adequate fire 
protection. The reliability measure would replace the existing 6-inch main with 8-inch 
diameter water main and add fire hydrants for adequate fire protection. 

AL T -SA Highway 49-Pilot Hill Loop 

The Pilot Hill service area is located in the southwest corner of the AL T service 
area. Pilot Hill is served by a main that dead-ends in Pilot Hill. It is not practical at this 
time to loop the line that provides water to Pilot Hill but it would be practical to loop the 
main service in Pilot Hill. Reliability measure SA provides a loop to the service main in 
Pilot Hill. A single main would still serve the new looped service mains from the north 
along Highway 49 to the intersection of Highway 49 and Meadow View Road. 

The measure would install approximately 7,500 feet, valves and fire hydrants 
south along Highway 49 from the Rattlesnake Bar Road intersection to then cross
country to Meadow Croft Lane. This reliability measure would encounter fewer existing 
buried utilities than the proposed measure AL T-8B. 
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AL T -88 Salmon Falls Road Main Replacement 

This reliability measure would provide the same level of service as AL T-8A 
except that the distribution system within Pilot Hill would not be a looped system. The 
measure would replace the existing distribution main with approximately 7,200 feet of 8-
inch diameter main, valves and additional fire hydrants. This measure would be a more 
difficult to install than AL T-8A because water services would have to be maintained as 
construction proceeded. 

AL T -9 Second Deer Ravine 

The existing Deer Ravine Tank is 250,000-gallon capacity. The tank was 
probably of adequate size to serve the western AL T system when it was installed. 
Because the AL T system has been extended west to Cool, southerly to the Cherry Hills, 
Indian Rock and Meadow View areas and southerly to the Pilot Hill area the tank is no 
longer of adequate size to serve the maximum day demand and have any reserve for 
fire flows or emergency storage. During a maximum day in 2001, approximately 
595,000 gallons was served through the tank. 

Reliability measure ALT-9 proposed to install a second tank at Deer Ravine. The 
tank would be a minimum of 600,000 gallons to provide for maximum day demand, fire 
and emergency storage. 

ALT-10 Cherry Hills Tank 

This reliability measure would provide water storage for the Cherry Acres, Indian 
Rock and Meadow View areas that not rely on the storage at Deer Ravine. The 
measure would install a 400,000-gallon capacity tank in the Cherry Hills area. 

Reliability Measures Estimated Costs and Priorities 

Reliability measure costs are estimated and summarized. This cost summary is 
shown on Table Vlll-1. Cost estimates were first prepared based on current costs. 
Reliability measures were separated into four priorities. Each priority period represents 
approximately a five-year period. Current costs were inflated for future costs using the 
Engineering News Record - Construction Cost Index (ENR-CCI). The Engineering 
News Record established the Construction Cost Index in 1913 to track labor and 
material costs in 20 large cities. The index is updated every three months and historical 
data is available. 

The reliability measures were prioritized based on what measure would result in 
the best improvement to the distribution system. Issues considered in establishing 
priorities included: 
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GDPUD WATER SYTEM RELIABILITY MEASURES 

AUBURN LAKE TRAILS SERVICE AREA 

SUMMARY OF COSTS 6-Nov-02 

3% PER YEAR INCREASE, ENR-CCI 6,481 
Measure# Description Amount 

ALT-1A GREENWOOD RD FEED FROM WL $ 308,000 
ALT-18 GREENWOOD RD MAIN REPLACEMENT $ 833,000 
ALT-2 ANGEL CAMP CT. BOOSTER PUMP $ 102,000 
ALT-3 HIGHWAY 193 CROSS TIE-BRINKS LN REPLACE $ 267,000 
ALT-4A GRAVITY RAW WATER FOR GOLF COURSE $ 413,000 
AL T-48 DIGGER TREE CT TO WESTVIEW TRL TIE $ 40,000 
ALT-5 INDIAN ROCK ROAD MAIN REPLACEMENT $ 66,000 
ALT-6 CHERRY ACRE ROAD PRV-CROSS TIE $ 160,000 
ALT-7 CATECROFT ROAD MAIN REPLACEMENT $ 209,000 
AL T-8A HWY 49-PILOT HILL LOOP $ 387,000 
ALT-88 SALMON FALLS ROAD MAIN REPLACEMENT $ 514,000 
ALT-9 SECOND DEER RAVINE TANK, 0.6 MG $ 1,965,000 
ALT-10 CHERRY HILLS TANK, 0.4 MG $ 787,000 

6,800 

1 
$ 324,000 

$ 434,000 
$ 

$ 

$2,062,000 

7,880 
Priority 

2 

$ 
$ 

49,000 
$ 

195,000 
$ 

$ 
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TOTAL, CURRENT COSTS 1 $ 6,os1 ,ooo 1 

PROJECTED FUTURE COSTS 1 $ 2,s2o:ooo I$ -24~ooor $ 2~t4s,ooo 1 $1 ,996,ooo 1 

Table Vlll-1 Summary 



1. Looping of dead-ends, where possible. 
2. Additional storage, for peak day, fire flows and emergencies 
3. Conservation of treated water. 

The current cost estimates shown on Table Vlll-1 were based on an ENR-CCI 
value of 6,481. To estimate future cost were increased by three percent per year to the 
midpoint of each five-year priority period. The future ENR-CCI index was then used to 
estimate reliability measure future costs. 

The Auburn Lake Trails reliability measures recommended herein are graphically 
represented on system maps included in the back pockets of this study. The map for the 
Auburn Lake Trails system is titled Figure 1, Auburn Lake Trails - Reliability 
Improvements. 

WALTON LAKES TREATED WATER SYSTEM 

WL-1 Citabria Lane 

The fire hydrant at the North end or Citabria Lane will not flow 500 gpm during a 
maximum day because a long single line feeds it from Wentworth Spring Road, along 
Tiger Lane and Veterans Way to Citabria Lane. This WL-1 reliability measure will loop 
the line by installing approximately 1,200 feet of 8-inch water line from Wentworth 
Springs Road along Citabria Lane with connection to the existing main feeding the 
hydrant. 

WL-2 Fain Lane Extension 

This reliability measure would create multiple loops for the water distribution 
system serving the Georgetown Townsite, provide a second by-pass around the 
Georgetown Townsite and correct the flow to a hydrant located south of Harkness 
Street. The reliability measure would install approximately 1 ,600 feet of 8-inch main 
from Fain Lane westerly to Harkness Street and 3,300 feet of 12 inch main extending 
from the existing 12 inch pipe on Fain Lane southerly then westerly to Highway 193 to 
connect with the existing main just north of Cedar Drive. 

WL-3 Buffalo Hill Road Line Replacement 

The fire hydrant at the end of the Buffalo Hill Court water line will not flow 500 
gpm during maximum day. 6-inch and 4-inch mains serve the fire hydrant. The WL-3 
reliability measure would replace the line along Buffalo Hill Road and Buffalo Hill Court 
with new 8-inch main approximately 1 ,500 feet in length. Additional fire hydrants are 
proposed to improve the fire service in the area. 
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WL-4A & 48 Quiet Place 

The fire hydrant near the intersection of Quiet Place and Lasita Way will not flow 
500 gpm during maximum day demands. Reliability measure 48 would remove the 
check valve in Reservoir Road near Holloway Drive that prevents water in the Reservoir 
Tank from flowing easterly on Reservoir Road. Reliability measure 4A would install 
approximately 900 feet for 8-inch main from the intersection of Quiet Place and Lasita 
Way north along Quiet Place and connect to the existing 1 0-inch main in Reservoir Road 
creating a loop. 

WL-5 Holloway Drive Line Replacement 

The two hydrants on Holloway Drive do not flow 500 gpm during maximum day 
demands because the hydrants are served with a 4-inch main that is not large enough to 
supply the needed flow. The WL-5 reliability measure includes the replacement of the 4-
inch main on Holloway Drive with 8-inch main to the last hydrant; a distance of 
approximately 1,000 feet. To ensure the flow the recommendations discussed in WL-7 
would also need to be completed. 

WL-6 Longview Lane Line Replacement 

The hydrants along Longview Lane, which is served from Reservoir Road, will 
not provide 500 gpm during maximum day. Because it is not economical or practical to 
loop the main on Longview Lane the main would need to be increased in size to provide 
500 gpm during maximum day demand. This reliability measure would include the 
installation of approximately 4,000 feet of 8-inch minimum. GDPUD should consider 
installation of a 1 0-inch main if Longview Lane is to be extended. 

WL-7 Reservoir Road, Spanish Dry Diggings, Hwy 193 Line Replacement 

Measure WL-7 is one of the more extensive and expensive reliability measures 
recommended for Walton Lakes. This measure would improve service and fire flows 
from the four-way stop at Main Street and Highway 193, westerly along Highway 193 to 
Spanish Dry Diggins Road and Reservoir Road. The reliability measure would include: 

1. Enlarging the existing 6-inch pipe to 1 0-inch along Reservoir Road between 
Longview Lane and Spanish Dry Diggins Road. 

2. Enlarging the existing 8-inch main along Spanish Dry Diggins to 1 0-inch between 
Reservoir Road and Highway 193. 

3. Enlarging the existing 8-inch main to 1 0-inch along highway 193 between 
Spanish Dry Diggins Road and Main Street. 

4. Looping along Highway 193 between South Street and Main Street with and 8-
inch water line. 
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This measure would include the installation of approximately 10,500 feet of 10-
inch pipe and 850 feet of 8-inch pipe with additional valves and fire hydrants. 

WL-8 Silent Meadow Lane Line Replacement 

The existing line installed in Silent Meadow Lane is 4-inches in diameter and is 
not adequate to deliver 500 gpm plus maximum day demand. The WL-8 measure would 
replace the existing 4-inch pipe with 8-inch pipe to correct the flow deficiency. The 
measure includes the installation of approximately 2,200 feet of new 8-inch main 
together with additional valves and fire hydrants. 

WL-9 Sanromo Road Line Replacement 

Because of the long dead-end on Sliger Mine Road in the northwest corner of the 
system, the distribution system cannot deliver 500 gpm fire flow to the end of Sanromo 
Road. The WL-9 reliability measure would replace approximately 8,200 feet of existing 
6-inch pipe with 8-inch pipe and provide valves and additional fire hydrants. Looping the 
system to improve flows is not a practical option for this alternative. 

WL-1 0 Black Oak Mine Road Proposed Reliability Measure 

The fire hydrant near the Black Oak Mine Road tank cannot deliver 500 gpm at 
20 psi primarily because the hydrant is only 35 feet lower than the high water level of the 
tank. The highest pressure at the fire hydrant is only 15 psi when the tank is full and 
then drops as the tank water elevation lowers. This reliability measure would install a 
new 8-inch line approximately 200 feet directly from the tank outlet main to the hydrant 
and construct a fire booster pump station that would supply a minimum of 500 gpm to 
the hydrant when flow is sensed at the hydrant lateral. 

WL-11 Greenwood Road Main Replacement 

To improve the flow along Greenwood Road sufficiently to allow the fire hydrant 
at the intersection of Greenwood Road and Conifer Lane to flow at 500 gpm during 
maximum day would require the upgrading of the existing pipe along Greenwood Road 
from Marshall Road to Esperanza Lane. A 1 0-inch diameter main is recommended. 
The measure would install approximately 2,600 feet of 1 0-inch main, valves and 
additional hydrants. 

WL-12 Traverse Creek Road Line Replacement 

Fire hydrants in the middle of the Traverse Creek Road loop are not capable of 
providing 500 gpm during maximum day. While the line is looped the length of 6-inch 
main causes too much resistance to flow during maximum day demands. To correct this 
deficiency it would be necessary to replace a portion the existing water line serving 
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Traverse Creek Road. The reliability measure would replace approximately 6,300 feet of 
6-inch main with new 8-inch main together with valves and additional fire hydrants. 

The WL-12 reliability measure is required to implement measure WL-24, which 
would install a booster pump on this line. 

WL-13A Bayne Road Line Extension 

The suggested Bayne Road proposed reliability measures provides the greatest 
single system benefit of any measures recommended for the Walton Lake distribution 
system. The Bayne Road reliability measure would tie together two extremely long 
dead-end distribution lines of the Walton Lake system and provide a loop for the 
southern end of the distribution system. The reliability measure would improve the fire 
flow capabilities of some 21 hydrants. The reliability measure would construct an 8-inch 
main from Highway 193 along Bayne Road to the intersection of Stewart Mine Road. 
The reliability measure would provide stub outs for a future tank(s) located just off Bayne 
Road (see WL-13B). The reliability measure would install approximately 5,500 feet of 8-
inch main together with valves, fire hydrants, pressure reducing station and pressure 
relief station. The reliability measure should also acquire the tank sites for the future 
tanks. 

WL-13B Bayne Road Tank 

This reliability measure would further strengthen the southern end of the Walton 
Lake distribution system by installing a tank(s) near the intersection of Bayne Road and 
Highway 193. The south end of the Walton Lake distribution system does not have local 
storage for backup in the event of a line break along Highway 193. The installation of a 
tank(s) would make the southern end of the distribution system less vulnerable to 
upstream line breaks. It would also provide much needed storage in the southern end of 
the system. The reliability measure would install one 500,000-gallon tank with 
provisions for a second tank sometime in the future. Pipe and valves would be included 
to connect to the Bayne Road reliability measure, WL-13A. 

WL-14 Lazy Brook Trail Proposed Reliability Measures 

The fire hydrant at the end of Lazy Brook Trail cannot deliver 500 gpm during 
maximum day demand. To correct this problem it is recommended that the existing 
water line along Lazy Brook Trail be replaced from Lynx Ridge Road to the end of the 
existing water main. The reliability measure would install approximately 2,200 feet of 8-
inch main, valves and additional fire hydrants to improve fire protection for the area. 
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WL-15 Whitney Court Proposed Reliability Measures 

The Whitney Court reliability measures include the replacement of a normally 
closed valve on Green Valley Road just north of Whitney Court with a pressure reducing 
station. This valve is normally closed and prevents water from being delivered south on 
Green Valley Road from Marshal Road. The water that is delivered to the Whitney Court 
area is delivered from the south end of Green Valley Road from Highway 193. The 
installation of a pressure reducing valve would allow for a looped delivery to the Whitney 
Court area. In addition the existing 4-inch water line cannot deliver the 500-gpm fire 
flow. This line would be replaced with approximately 1,100 feet of 8-inch main. 

The installation of the pressure reducing station will greatly improve the water 
service to the Garden Park Drive area. 

WL-16 Oak Lane Proposed Reliability Measures 

The existing 4-inch water line serving Oak Lane is too small to deliver the needed 
500 gpm fire flows during maximum day demands. The solution would be to replace the 
existing water line with approximately 2,600 feet of 8-inch water main. 

WL-17 Shasta Road Line Replacement 

The water line installed on Shasta Road is a 4-inch line and is too small to deliver 
the maximum daily flow and 500 gpm fire flow. The reliability measure would replace the 
existing line with approximately 1,700 feet of 8-inch main, valves and additional hydrants 
for fire protection. Also recommended as part of this reliability measure is the 
completion of measure WL-13 and the pressure reducing station recommended in WL-
15. 

WL-18 Tamalpais Road Line Replacement 

The existing 4-inch line serving Tamalpais Road is too small to deliver the 
needed maximum day demand and the 500 gpm fire flow. The reliability measure would 
replace the existing line with approximately 1, 700 feet of 8-inch main and install new fire 
hydrants. Reliability measure WL-13 or WL-20 and the pressure reducing station of WL-
15 should be completed in advance of or at the same time as this measure. 

WL-19 Pikes Peak Circle Line Replacement 

The mains in Pikes Peak Circle do not have adequate capacity to provide fire 
flows. The measure would replace approximately 1 ,000 feet of 4-inch main from the 
intersection of Pikes Peak Circle and Garden Valley Road south toward Bayne Road 
with an 8-inch diameter main. To complete the water supply WL-19 measure the 
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proposed measure WL-13 would also need to be installed. The pressure reducing 
station portion of WL-15 would need to be installed for WL-19 to be effective. 

WL-20 Garden Park Line Replacement 

There are six fire hydrants in the Garden Park area that cannot deliver the 500 
gpm fire flow during maximum day. The water supply to this area of the distribution 
system could be greatly improved by providing a second source of water from the 
Garden Park tank. The reliability measure would include installing a new 8-inch main 
from the Garden Park tank and tying into the distribution system on Hancock Road. This 
would provide a two-source supply from the Garden Park tank. The measure would 
install approximately 1 ,700 feet of 8-inch main together with valves and additional fire 
hydrants. The pressure reduction station portion of WL-15 would also need to be 
completed to improve this water supply measure. 

WL-21 Hancock Road - Garden Park Tank Tie 

This measure is similar to WL-20 but would deliver water from the Garden 
Park tank to the Johntown Creek Road area via a tie at the westerly end of Hancock 
Road. The Johntown Creek Road area is served by a single source from Marshall 
Road. The area is vulnerable to outages caused by a line break as far upstream as the 
intersection of Marshall Road and Garden Valley Road. This measure would include the 
installation of approximately 1, 700 feet of 8-inch main from the Garden Park tank 
easterly to Bee Hive Court and along Bee Hive Court to the intersection of Hancock 
Road. Additional hydrants would also be installed. 

WL-22 Garden Park Tank Addition 

This measure includes installation of an additional 250,000-gallon tank next 
to the existing Garden Park Tank. This reliability measure would bolster the fire flow 
storage and emergency storage for the area. If the WL-21 reliability measure is 
completed additional storage would also be needed for the Johntown Creek Road 
service area. Minor piping and valving would be needed for this reliability measure. A 
fire hydrant would be installed near the tank to provide a drafting point for fire truck 
pumpers. 

WL-23 Hotchkiss Hill Subdivision Tank Addition 

The Hotchkiss Hill Subdivision tank is not adequate to provide fire flow and 
emergency storage. The tank should be replaced with a minimum tank of 250,000-
gallons to provide the storage needed. The tank would probably need to occupy the 
existing site because the area is limited in size and available tank sites. 
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WL-24 Traverse Creek Road Booster Pump 

For the most southerly fire hydrant on Traverse Creek Road to deliver 500 
gpm during maximum day demand a fire flow booster pump needs to be installed. In 
addition, the WL-12 reliability measure (Traverse Creek Road Line Replacement) needs 
to be completed to provide adequate supply water for the booster pump. 

WL-25 Chrysler Circle and Roller Coaster Replacements 

The Chrysler Circle and Roller Coaster Road distribution system consists of 4-
inch diameter water mains. These mains are not large enough to deliver maximum day 
demands and 500 gpm fire flows. The reliability measure would replace these 
distribution mains with approximately 9,100 feet of 8-inch mains, valves and add several 
fire hydrants. To be effective this reliability measure would need to be made after the 
WL-21 reliability measure. 

Reliability Measures Estimated Costs and Priorities 

Walton Lakes reliability measure costs are estimated and summarized. This cost 
summary is shown on Table Vlll-2. Cost estimates were first prepared based on current 
costs. Reliability measures were separated into four priorities. Each priority period 
represents approximately a five-year period. Current costs were inflated for future costs 
using the Engineering News Record - Construction Cost Index (ENR-CCI). The 
Engineering News Record established the Construction Cost Index in 1913 to track labor 
and material costs in 20 large cities. The index is updated every three months and 
historical data is available. 

The reliability measures were prioritized based on what measure would result in 
the best improvement to the distribution system. Issues considered in establishing 
priorities included: 

1. Looping of dead-ends, where possible. 
2. Additional storage, for peak day, fire flows and emergencies 
3. Conservation of treated water. 

The current cost estimates shown on Table Vlll-2 were based on an ENR-CCI 
value of 6,481. To estimate future costs, current costs were increased by three percent 
per year to the midpoint of each five-year priority period. The future ENR-CCI index was 
then used to estimate reliability measure future costs. 

The Walton Lake reliability measures recommended herein are graphically 
represented on system maps included in the back pockets of this study. The map for the 
Walton Lakes system is entitled Figure 2, Walton Lakes - Reliability Improvements 1 of 2 
and Figure 3, Walton Lakes- Reliability Improvements 2 of 2. 
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GDPUD WATER SYSTEM RELIABILITY MEASURES 

WALTON LAKES SERVICE AREA 

SUMMARY OF COSTS 6-Nov-02 

3% PER YEAR INCREASE, ENR-CCI 6,481 
Measure# Description Amount 

WL-1 CITABRIA LN LOOP TIE $ 92,000 
WL-2 FAIN LANE EXTENSION $ 364,000 
WL-3 BUFFALO HILL RD LINE REPLACEMENT $ 96,000 
WL-4A QUIET PLACE LOOP TIE $ 59,000 
WL-4 B QUIET PLACE REMOVE CHECK VALVE $ 5,000 
WL-5 HOLLOWAY DR LINE REPLACEMENT $ 74,000 
WL-6 LONGVIEW LANE LINE REPLACEMENT $ 270,000 
WL-7 RESERVOIR RD, SOD, HWY 193 REPLACEMENTS $ 917,000 
WL-8 SILENT MEADOW LN LINE REPLACEMENT $ 127,000 
WL-9 SANROMO ROAD LINE REPLACEMENT $ 531,000 
WL-10 BLACK OAK MINERD PROPOSED IMPROVEMENT $ 59,000 
WL-11 GREENWOOD ROAD MAIN REPLACEMENT $ 208,000 
WL-12 TRAVERSE CREEK RD. LINE REPLACEMENT $ 454,000 
WL-13A BAYNE ROAD LINE EXTENSION $ 405,000 
WL-13B BAYNE ROAD TANK $ 1,350,000 
WL-14 LAZY BROOK TRAIL LINE REPLACEMENT $ 128,000 
WL-15 WHITNEY CT. PRESSURE REDUCING STATION $ 108,000 
WL-16 OAK LANE LINE REPLACEMENT $ 151,000 
WL-17 SHASTA RD. LINE REPLACEMENT $ 109,000 
WL-18 TALMALPAIS RD. LINE REPLACEMENT $ 110,000 
WL-19 PIKES PEAK CIR. LINE REPLACEMENT $ 64,000 
WL-20 GARDEN PARK LINE REPLACEMENT $ 97,000 
WL-21 HANCOCK ROAD TANK TIE $ 113,000 
WL-22 GARDEN PARK TANK PROPOSED IMPROVEMENTS $ 836,000 
WL-23 HOTCHKISS HILL SUB TANK ADDITION $ 444,000 
WL-24 TRAVERSE CREEK RD. BOOSTER PUMPS $ 62,000 
WL-25 CHRYSLER CIR & ROLLER COASTER REPLACEMENT $ 570,000 

TOTAL, CURRENT COSTS $ 7,803,000 

PROJECTED FUTURE COSTS 

Table Vlll-2 
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Summary of Ditch System Capacity Calculations 
Up Country Ditch System 

Segment Upstream Downstream 

Ref. Sheet Segment (1) Length (ft) Elev. (ft) Elev (ft) 

UC-5 Pilot ~reek Pipeline 3900 3779.6 3764.3 

UC-5 ~aconcanyonPipe 3000 3764.3 3755.9 

EndBaconcanyonPipeto 

UC-5 Structure #1 1320 3755.9 3752.1 

UC-4/ UC-5 
Structure #1 to Structure 

2880 3752.1 3750.6 
#2 

3520 3750.6 3748 +/-

structure #2 to structure 

UC-4 #3 8900 3748 +/- 3740 +/-

structure #3 to Structure 

UC-4 #4 2200 3740 +/- 3738 +/-

Structure #4 to Structure 

UC-4 #5 7300 3738 +/- 3730 

-
:structure #5 to :structure 

UC-4 #6 4200 3730 3728.2 

Structure #6 to structure 

UC-4 #7 2970 3728.2 3726.5 

Structure #7 to Tunnel Hill 

UC-4 Inlet 1950 3726.5 3709.1 

UC-4 Tunnel Hill 3800 3709.1 3683.6 

NOTES: 
(1) Segments are identified by known landmarks, lengths and elevations are from fteld survey data. 

Max Min 
Slope Slope 
(ft/ft) (ft/ft) 

0.1496 -o.2588 

0.1 -0.0013 

0.004 0.001 

0.002 0.0011 

0.002 0.0005 

0.001 0.0003 

0.0168 0.0026 

0.0025 0.0004 

0.0004 0.0004 

0.0067 0.0004 

0.01 0.01 

0.0067 0.0067 

(2) Typical cross sections and minimum slopes for each segment were used to compute the ditch flow capacities. 
(3) Based on the minimum slope for segment, design freeboard and assumed "n" value = 0.035 
(4) Culverts identified according to the ditch system plan drawing. 

Typical DHch Typical Ditch 
Width (ft) Depth (ft) 

nla n/a 

n/a n/a 

4.5 4.75 

8.5 4.75 

4.5 4.75 

8.5 4.75 

4.5 4.75 

8.5 4.75 

8.5 4.75 

8.5 4.75 

8.5 4.75 

n/a nla 

(5) The length, dimensions, friction coefficient, and slope of the culverts shown were used to find the Culvert Capacity using the PipeFiow program. 
*" Based on the "n" value of 0.08 

Minimum 
Allowable 

Freeboard (ft) 

nla 

n/a 

2 

2 

1.5 

2 

2 

2 

2 

2 

2 

n/a 

Georgetown Divide Public Utility District 

Maximum Capacity for Pipe/Culvert 
Allowable DHch Segment Pipe/Culvert Slope Culvert Culvert Size Capacity (cfs} 

Backwater (ft) (cfs) (2) (3) iD# (4} Length (ft) (ftlft) Material nvalue (in) (5) 

nJa n/a UC-5-4 3900 0.0052 CONC O.o15 48 89.6 

nla n/a UC-5-3 3000 0.0053 CONC O.Q15 48 90.6 

0.5 37 
UC-5-2 860 0.0029 CMP 0.024 48 34.2 

0.5 62.5 UC-5-1 2250 0.0023 PIPE 0.013 48 56.3 

0.5 35.9 UC-5-0 735 .0.0056 CMP 0.024 48 47.5 
UC-4-19 160 :o.oo5 PIPE O.Q11 48 98.6 
UC-4-18 200 0.0011 PIPE O.Q11 48 46.2 
UC-4-17 80 0.0011 CMP 0.024 48 21.1 
UC-4-16 520 0.0013 PIPE 0.011 48 50.2 
UC-4-15 120 0.0011 CMP 0.024 48 21.1 

0.5 34.9 UC-4-14 155 :o.0045 PIPE 0.011 48 93.3 
UC-4-13 30 0.0167 CMP 0.024 48 82.2 
UC-4-12 2050 0.0013 CMP 0.024 48 23.0 
UC-4-11 50 0.006 CMP 0.024 48 49.3 
UC-4-10 100 0.0008 PIPE 0.011 48 39.4 
UC-4-9 330 0.0008 PIPE 0.011 48 39A 
UC-4-8 80 0.0025 CMP 0.024 48 32.0 

0.5 53.1 UC-4-7 100 . 0.0026 CMP 0.024 48 39.2 

0.5 40.3 UC-4-6 175 0.0012 CONC 0.015 48 35.4 
UC-4-5 55 . 0.0012 PIPE 0.013 48 40.9 
UC-4-4 840 ',0.0012 CONC 0.015 48 35.4 

0.5 40.3 UC-4-3 50 0.0004 CMP 0.024 48 12.8 

0.5 40.3 UC-4-2 30 ·0.0067 CONC 0.015 42 68.5 . 
0.5 188.5 UC-4-1 1350 0.01 CMP 0.024 36 87.2 

nla nla 



Summary of Ditch System Capacity Calculations 
Up Country Ditch System 

Segment Downstream Elev 
Ref. Sheet Segment (1) Length (ft) Upstream Elev. (ft) (ft) 

Penstock Inlet to 
UC-3 Treehouse Lane 8800 3683.6 3355.8 

Treehouse Lane to 
UC-2/ UC-3 Balderston WG 5800 3355,3 3286.2 

Balderston WG to Sand 
UC-2 Trap Syphon 4700 3286.2 3229 

UC-2 Sand Trap Syphon 2500 3229 3155.8 

UC-2 Canyon Creek Conduit 2300 3155.8 3126.3 

UC-1/ UC-2 Buckeye Conduit 10300 3123.4 2856 

Buckeye Conduit to 

UC-1 Schroeder Conduit 5500 2856 2755.9 

UC-1 Schroeder Conduit 3235 2755.9 2726.5 

The Crails to St. James 
K-4 WG 3500 2728.6 2716.6 

St. James WG to State 
K-4 Hwy 193 2600 2716.6 2695.2 

State Hwy 193 to Falls 

K-4 (Forest View Dr.) 3900 2695.2 2598.9 

Buffalo Hill Conduit to 
K-4 the Crails 1670 2728.5 2681.5 

K-4/ PH-7 Buffalo Hills Conduit 4920 2681.5 2543 

Max 
Slope 
(ftlft) 

0.1 

0.0207 

0.0273 

0.675 

0.354 

0.4329 

0.11 

0.037 

0.005 

0.0093 

0.0759 

0.082 

0.35 

Min Minimum Maximum 
Slope Typical Ditch Typical Ditch Allowable Allowable Capacity for Ditch 
(ftlft) Width (ft) Depth (ft) Freeboard (ft) Backwater (ft) Segment (cfs) (2) (3) 

0.0086 6.5 2.5 1.25 0.5 50.9 

0.0076 4 3.25 1.5 0.5 40.3 
2 4 1.5 0.5 48.1 

0.0188 5 1.9 1 0.5 23.5 

0.0063 nla nla nla nla 59 

0.0015 5.2 3.5 1 0.5 40.5 

-0.28 nla nla nla nla 57.3 

0.0046 6.5 1.73 0.5 0.25 26.1 

0.0025 nla nla nla nla 50.6 

0.0014 3.23 3.07 1 0.5 21.8 

0.0014 3.23 3.07 1 0.5 21.8 

0.0042 3.23 3.07 1 0.5 37.8 

0.028 3.23 3.07 1 0.5 106 

-0.5 nla nla nla nla 34.3 

Georgetown Divide Public Utility District 

Pipe/Culvert 
ID# Pipe/Culvert Slope Culvert Culvert Capacity (cfs) 
(4) Length (ft) (tuft) Material n value Size (in) (5) 

UC-3-9 90 0.05 CMP 0.024 24+42 105.6 
UC-3-8 9 0.022 CMP 0.024 48 72.2 
UC-3-7 30 0.0088 CMP 0.024 36 23.2 
UC-3-6 50 0.012 CMP 0.024 48 42.6 
UC-3-5 15 0.0086 CMPA 0.024 33X49 44.4 

UC-3-4 25 0.0076 CMP 0.024 48 40.2 
UC-3-3 30 0.0076 CMPA 0.024 38x57 59.1 
UC-3-1 20 0.0076 CMP 0.024 48 40.2 

UC-2-6 36 0.0056 CMPA 0.024 29X48 17.3 
UC-2-5 20 0.025 CMPA 0.024 29X48 36.6 

UC-2-4 2500 0.0065 CONC O.D15 30 59 

UC-2-3 1300 0.013 CONC 0.015 30 40.5 
UC-2-2 55 0.02 CONC 0.015 36 81.7 
UC-2-1 140 0.28 CONC 0.015 30 321 

UC-1-5 10300 0.026 CONC 0.015 30 57.3 

UC-1-4 50 0.026 CMP 0.024 48 36.6 
UC1-3 30 0.0046 CMPA 0.024 33X49 21.6 
UC1-2 45 0.0046 CMP 0.024 36 8.6 

UC-1-1 3240 0.0102 STL 0.02 36 50.6 

K-4-13 25 0.005 CONCBOX 0.013 20x76 61 
K-4-12 40 0.005 CMP 0.024 24 8.7 
K-4-11 270 0.005 PVC 0.011 15+ 15 10.8 
K-4-10 20 0.025 CMP 0.024 24 19.4 
K-4-9 440 0.0061 PVC 0.011 15+15 11.9 
K-4-8 25 0.0014 CMPA 0.024 42x29 11.8 

K-4-7 30 0.004 CMPA 0.024 42x29 19.9 
K-4-6 40 0.005 CMP 0.024 36 25.5 
K-4-5 15 0.006 CMP 0.024 18 4.4 
K-4-4 15 0.013 CMP 0.024 24 13.9 

K-4-3 50 0.0093 CMP 0.024 24 11.8 
K-4-2 110 0.006 CMP 0.024 24 9.5 
K-4-1 120 0.0042 CMP 0.024 36 24.3 

K-4-14 15 0.028 STL 0.02 24 24.6 
K-4-15 15 0.028 STL 0.02 36 62.3 

BHC 4920 n/a DIP 0.017 24 34.3 



Summary of Ditch System Capacity Calculations 
Main/Pilot Hill Ditch System 

Segment Upstream Elev. 
Ref. Sheet Segment (1) Length (ft) (ft) 

Buffalo Hill conduit to spanish Dry 
.PH-7 Diggins Rd 1800 2544.8 

spanish Dry Diggins Rd to Taylor Mine 
PH-71 K-5 Ditch Outlet 7500 2542.9 

Ph-7 Taylor Mine Ditch outlet to Cabin WG 3100 2531.7 

PH-7 t;abln WG to GrowlersDerg WG 1800 2525.8 

PH-7 GrowlersDerg WG to surners WG 3700 2523.3 

PH-51 PH-7 surners wg to spools WG 3800 2516.2 

PH-5 Spools wu to .Jackass WG 4800 2510.5 

PH-5 Jackass WG to Greenwooa Res. 4100 2503 

Greenwood Res. To spanish Dry Diggins 
PH-5 Diversion Flume 1800 2447.8 

spanish Dry Diggins Diversion Flume to 
PH-5 Blue Heron Way (Falls) 3400 2439.6 

PH-5 Blue Heron way (Falls) to Kaiser syphon 2700 2091.4 

PH-5 Ka1ser Syphon 4200 2002.3 -

Downstream 
Elev (ft) 

2542.9 

2531.7 

2525.8 

2523.3 

2516.2 

2510.5 

2503 

2447.8 

2439.6 

2091.4 

2002.3 

1792.2 

Maximum 
Max Min Minimum Allowable 

Slope Slope Typical Ditch Typical Ditch Allowable Backwater 
(ftlft) (ftlft) Width (ft) Depth (ft) Freeboard (ft) (ft) 

0.0012 0.0012 6.89 1.8 0.5 0.25 

0.0025 0.0013 6.89 1.8 0.5 0.25 

4.76 1.93 0.5 0.25 

0.0019 0.0019 4.76 1.93 0.5 0.25 

0.0014 0.0014 5.84 1.72 0.5 0.25 

0.0023 0.002 5.84 1.72 0.5 0.25 

0.0013 0.0011 5.84 1.72 0.5 0.25 

0.0038 0.0017 4.75 2.04 0.5 0.25 

0.0158 0.0038 4.75 2.04 0.5 0.25 

0.0025 0.0025 5.49 1.59 0.5 0.25 

0.1112 0.0805 3.15 3.43 1 0.5 

0.0493 0.0493 5.1 1.19 0.5 0.25 

0.0500 0.05 nla n/a n/a nla 

Georgetown Divide Public Utility District 

Capacity for 
Ditch Segment ID# Pipe/Culvert Slope Culvert Culvert Pipe/Culvert 

(cfs)(2)(3) (4) Length (ft) (ft/ft) Material n value Size (in) Capacity (cfs) (5) 

15.7 

16.4 PH-7-15 20 0.0019 CMP 0.024 36 9.5 

PH-7·14 15 0.0019 CMP 0.024 36 9.6 
12.7 PH-7-13 20 0.0021 CMP 0.024 48 13.1 

PH-7-12 15 0.1667 CMP 0.024 12 7.9 
PH-7-11 40 0.0024 CMP 0.024 48 14 
PH-7-10 25 0.0024 CMP 0.024 48 14 

15.4 PH-7-8 145 0.0019 CMP 0.024 48 12.5 
PH-7-7 30 0.0019 CMP 0.024 42 11.1 

11.6 

15.5 PH-7-6 400 0.0023 STL 0.02 48 12.6 
PH-7-5 50 0.0008 CMP 0.024 42 5.7 
PH-7-4 50 0.0008 CMP 0.024 36 4.9 
PH-7-3 20 0.001 CMP 0.024 48 8 

11.5 PH-7-2 10 0.0011 CMPA 0.024 49x33 10.4 
PH-7-1 20 0.0011 CMPA 0.024 49x33 10.4 

16.1 PH-5-6 25 0.0017 CMP 0.024 48 13.3 

24.1 PH-5-5 30 0.007 CMP 0.024 48 27 

13.9 PH-5-4 30 0.03 CMP 0.024 48 32.6 

99.7 PH-5-3 15 0.0805 CONC 0.013 36 200 

25.5 PH-5-2 25 0.0493 CMP 0.024 48 20.9 

25 PH-5-1 4200 0.05 STL 0.024 24 31 



Summary of Ditch System Capacity Calculations 
Main/Pilot Hill Ditch System 

Ref. Segment Upstream Elev. 
Sheet :;~ ........ (1) Length (ft) (ft) 

.... ., ..... .,.,.:Dry Diggins Flume to 15' Pipe 

PH-6 Inlet 3200 2421.8 

PH-6 15" Pipe 1900 2421.8 

'l?i" Pipe Outlet to WG Dry Diggins 

PH-6 4600 2407.2 

1
,..,...,,.,., 1 Dry Diggins WG to End 

PH-6 Dry Diggins Ditch 2000 2317.7 

~Kaiser Syphon to Ford Syphon 800 

Ford Syphon to A.L.T, Water 1 n:auu .. m 

PH-4 Plant 2310 1789.5 

PH-4 
A.L.T' Water I n:aulll""~':lant to 

"'12111f'~l UUIIU 13000 1783.8 

PH-4 ~,.;ampground WG to Willow Creek WG 9600 1768.7 

PH-4 Willow Creek WG to .... ,u,tu!j,. WG 5500 1753.5 

Max 
Downstream Slope 

Elev (ft) (ftlft) 

2439.6 0.0056 

2407.2 0.0063 

2317.7 0.0272 

2252.5 0.0326 

1783.8 0.0019 

1768.7 0.002 

1753.5 0.0018 

1723.5 0.0022 

Maximum 
Min Minimum Allowable Capacity for DHch 

Slope Typical Ditch Typical DHch Allowable Backwater Segment (cfs) (2) 
(ftlft) Width (ft) Depth (ft) Freeboard (ft) (ft) (3) 

0.0039 2.45 1.36 0.5 0.25 6.5 

-0.0063 nla ri7a nla nla 3.1 

0.0194 1.64 1.95 1 0.5 11.8 
0.50 0.25 27.3 

-z:3:r 1.36 0.5 0.25 11.2 

0.0326 2.32 1.36 0.5 0.25 14.5 

0.0019 3.84 2.19 0.5 0.25 17.4 

0.0015 3.84 2.19 0.5 0.25 15.5 

0.0016 5:25 2.51 1 o:s- 20 

0.0018 -5.05 2.16 0.5 0.25 14 

Georgetown Divide Public Utility District 

ID# Pipe/Culvert · Slope Culvert Culvert Pipe/Culvert 
(4) Length (ft) (ftlft) Material nvalue Size (in) Capacity (cfs) (5) 

PH-5-0 460 0.0039 CMP 0.024 12 1.2 
PH-6-1 40 . 0.0056 CMP 0.024 24 4.5 

PH-6-2 1900 o.oon CMP 0.024 15 3.1 

PH-6-3 20 0.0194 CMP 0.024 18 7.9 
PH-6-4 20 _j 0.0194 CMP 0.024 18 7.9 
PH-6-5 110 I . 0.0194 CMP 0.024 -15 4.9 
PH-6-7 30 __().0194 CMP 0.024 18 7.9 
PH-6-8 1100 0.0272 CMP 0.024 15-24 6.1 
PH-6-9 20 0.0194 CMP 0.024 24 6.5 
PH-6-10 40 _0.0194 CMP Q.024 -24 6.5 
PH-6-11 20 0.0194 cr;m:~ 0.024 15 4.9 

PH-6-12 20 0.036 CMP 0.024 24 13.8 
PH-6-13 20 0.036 CMP 0.024 24 13.8 
PH-6-14 30 

' 
0.036 CMP 0.024 24 13.8 

PH-4-23 190 0.0019 CONC 0.013 36 36.5 ... ..,.. ... 410 ().0019 CONC 0.013 30 16.6 
PH-4-21 1100 0.0019 STL 0.02 -30 10.75 

PH-4-20 160 0.002 CMP 0.024 48 16 
PH-4-19 20 0.002 CMP 0.024 48 16 
PH-4-18 21 0.002 CMM Q.024 57)(38 23.4 
PH-4-17 15 0.002 CMP 0.024 48 16 
PH-4-16 35 0.0019 CMPA 0.024 57x38 23.3 
PH-4-15 30 0.0018 CMPA 0.024 49x33 18.1 
PH-4-14 10 0.0018 CMP o:oz4 48 15.1 
PH-4-13 40 I 0.00175 CMPA 0.024 42x29 13.1 
PH-4-12 15 0.0015 CMPA 0.024 49x33 16.5 
PH-4-11 15 0.0015 CMP D.024 54 15.4 
PH-4-10 40 I 0.0015 CMPA 0.024 49X33 16.5 i 

PH-4-9 70 ~ CMPA 0.024 57x38 21.5 

40 ~.Cl916 CMP 0.024 54 17.4 PH-4-8_ I 

PH-4-7 25 0.0016 .CMPA 0.024 42x29 12.9 
PH-4-6 25 I 0.0017 CMPA .Q.024 35x24 7.9 
PH-4-5_ 100 0.()()~7 CMPA 0.024 35x24 7.9 
PH-4-1_ 20 0.0018 CMP 0.024 42 14.3 

PH-4-~ 20 0.011 -CMP 0.024 54 41.1 
PH-4-2 10 0.0018 CMP 0.024 54 16.8 
PH-4-1 20 

I 
0.095 CMP 0.024 24+24 81 



Summary of Ditch System Capacity Calculations 
Main/Pilot Hill Ditch System 

Segment Upstream Elev. 
Ref. Sheet Segment (1) Length (ft) (ft) 

PH-3/ PH-4 Baldridge WG to Bogus WG 6500 1723.5 

Bogus WG to Beginning Cherry 
PH-3 Acres Ditch (Dorman Wye) 1600 1701.3 

Beg. Cherry Acres Ditch 
PH-3 (Dorman Wye) to Cramer Road 4600 1694.3 

Cramer Road to End Cherry 
PH-3 Acres Ditch 5000 1643 

Dorman Wye to Knickerbocker 
PH-3 Creek 3800 1694.3 

Downstream Elev 
(ft) 

1701.3 

1694.3 

1643 

1622.3 

1614.8 

PH-3 Knickerbocker Creek 5500 Not Evaluated (Creek) 

Knickerbocker Creek to Pear 
PH-3 Orchan:IWG 2200 1501.2 1492.7 

Max 
Slope 
(ftlft) 
0.006 

0.0035 

0.0119 

0.0033 

0.0365 

0.004 

Min Minimum Maximum Capacity for 
Slope Typical Ditch Typical Ditch Allowable Allowable Ditch Segment 
(ftlft) Width (ft) Depth (ft) Freeboard (ft) Backwater (ft) (cfs) (2) (3) 

0.0018 4.81 3.47 1 0.5 42.9 

0.0035 4.81 3.47 1 0.5 59.8 

0.0065 3.85 2.21 0.5 0.25 40.0 

0.0033 3.85 2.21 0.5 0.25 27.1 

0.0365 4.81 3.47 1 0.5 193.0 

0.004 4.58 3.6 1 0.5 21.0 

Georgetown Divide Public Utility District 

Pipe/Culvert 
ID# Pipe/Culvert Slope Culvert Culvert Size Capacity (cfs) 

(4) Length (ftl (ftlft) Material n value (In) (5) 

PH-3-21 40 0.003 CMP 0.024 36 19.8 

PH-3-20 30 0.003 CMP 0.024 36 19.8 

PH-3-19 20 0.005 CMP 0.024 36 25.5 

PH-3-18 20 0.0035 CONC 0.013 30 25 

PH-3-17 30 0.0035 CMP 0.024 48 41 

PH-3-16 40 0.0119 CMP 0.024 24 13.8 

PH-3-14 30 0.008 CMP 0.024 24 11.3 

PH-3-13 20 0.0065 CMP 0.024 24 10.2 

PH-3-12 25 0.005 CMP 0.024 36 15.8 

PH-3-11 15 0.005 CMP 0.024 24 9 

PH-3-10 20 0.0033 CMP 0.024 30 10.3 

PH-3-9 40 0.0033 CMPA 0.024 42x29 16.4 
PH-3-8. 20 0.0033 CMP 0.024 30 10.3 

PH-3-7 40 0.0033 CMP 0.024 30 10.3 

PH-3-6 20 0.0033 CMP 0.024 30 10.3 

PH~3-5 10 0.05 CMP 0.024 18 12.7 

PH-3-4 30 0.027 CMP 0.024 36 62 

PH-3-3 100 0.031 CMP 0.024 18+18 18.4 

PH-3-2 20 0.0365 STL 0.02 24 23 

PH-3-1 40 0.004 CONC 0.013 72x30 73.2 



Summary of Ditch System Capacity Calculations 
Main/Pilot Hill Ditch System 

Segment Upstream Elev. Downstream 

Ref. Sheet Segment (1) Length (ft) (ft) Elev (ft) 

PearOrchardVVGto 

PH-2 Therekel VVG 2600 1492.7 1487.8 

Therekel VVG to state 

PH-2 Hwy49 5400 1487.8 1470.6 

1400 1470.6 1468.4 

LoveJOY VVG to Nagle 

PH-2 VVG 5300 1468.4 1460.9 

Nagle VVG to Capecroft 

PH-2 VVG 4400 1460.9 1454.3 

Capecroft VVG to 

PH-1/ PH-2 VVagner Res. 2300 1454.3 1375.4 

VVagner Res. to 

PH-1 VVagner VVG 1500 1375.4 1346.9 

VVagner VVG to Bailey 

PH-1 House VVG 4900 1346.9 1313.8 

Bailey House VVG to 

PH-1 Pilot Hill Res. VV~ 1200 1313.8 1309.4 

Pilot Hill Res. VVG to 

PH-1 Pilot Hill Res. 100 1309.4 1304.4 

PH-0 Pilot Hill Pipeline 6200 1304.4 1219.2 

Max 
Slope 
(ftlft) 

0.002 
0.004 

0.0066 

0.0016 

0.002 

0.0015 

0.034 

0.0051 

0.0076 

0.0034 

0.0034 

nla 

Min Minimum Maximum 
Slope Typical Ditch Typical Ditch Allowable Allowable 
(ft/ft) Width (ft) Depth (ft) Freeboard (ft) Backwater (ft) 

0.0015 4.58 3.6 0.5 0.25 
0.0015 10 1.85 0.5 0.25 

0.001 10 1.85 0.5 0.25 

0.0016 8.59 1.33 0.5 025 

0.00075 8.59 1.33 0.5 0.25 
5.49 1.85 0.5 0.25 

0.0015 5.49 1.85 0.5 0.25 

0.034 3.48 1.61 0.5 0.25 

0.0051 3.48 1.61 0.5 0.25 

0.0057 3.48 1.61 0.5 0.25 

0.0034 3.48 1.61 0.5 0.25 

0.0034 3.48 1.61 0.5 0.25 

n/a nla n/a nla n/a 

Georgetown Divide Public Utility District 

Capacity for 
Ditch Segment ID# Pipe/Culvert Slope Culvert Culvert Size Pipe/Culvert 

(cfs) (2) (3) (4) Length (ft) (fttft) Material n value (in) Capacity (cfs) (5) 

33.9 PH-2-15 10 0.0015 CMP 0.024 30 8.6 
12** PH-2-14 15 0.0015 CONC 0.013 24 7 

PH-2-13 10 0.004 CONC 0.013 24 11.4 

9.9** PH-2-12 30 0.005 CMP 0.024 36 14.2 

PH-2-11 30 0.003 CMP 0.024 36 11 

PH-2-10 35 0.002 CMP 0.024 36 8.9 

PH-2-9 30 0.0033 CMP 0.024 15+15 8.8 
10.8 PH-2-8 100 0.0016 CMPA 0.024 49x33 7 

PH-2-7 25 0.0016 CMP 0.024 36 14.6 

PH-2-6 20 0.0016 CMP 0.024 36 14.6 

7.5 PH-2-5 40 0.0014 CMP 0.024 24 4.6 
11.8 PH-2-4 20 0.02 CMP 0.024 30 23.2 

16.4 PH-2-3 15 0.0015 STL 0.02 24 5.6 

PH-2-2 15 0.0015 STL 0.02 24 5.6 

PH-2-1 15 0.02 CMP 0.024 36 28.5 

17.3*** PH-1-3 20 0.04 CMP 0.024 24 19.7 

13.7 PH-1-2 25 .0.072 CMP 0.024 24 52.0 

13.4 

11.2 

11.2 PH-1-1 20 0.0034 CMP 0.024 24 5.8 

2 PH-0-1 6200 nla 6 2 



Summary of Ditch System Capacity Calculations 
Kelsey Ditch System 

Ref. Segment Upstream Downstream Elev 
Sheet Segment (1) Length (ft) Elev. (ft) (ft) 

Taylor Mine Outlet to 
K-6 Byler'sWG 2700 2531.7 2385.1 

Byler's WG to Jacobus 
K-6 WG 4900 2385.1 2264.5 

Jacobus WG to Shadle 
K-6 Reservoir 4400 2264.5 2175.3 

K-7 Greenwood Road Pipeline 2800 2175.3 2058.7 

Max 
Slope 
(ftlft) 

0.145 

0.032 

0.0203 

0.04 

Min Typical Typical Minimum Maximum Capacity for Ditch 
Slope Ditch Ditch Allowable Allowable Segment (cfs) (2) 
(ft/ft) Width (ft) Dept11 (ft) Freeboard (ft) Backwater (ft) (3) 

0.054 1.43 3.09 1 0.5 37.3 

0.01 1.43 3.09 1 0.5 16.7 

0.019 1.43 3.09 1 0.5 22 

0.04 n/a n/a n/a n/a 0.6 

Georgetown Divide Public Utility District 

Pipe/Culvert 
10# Pipe/Culvert Length Slope Culvert Culvert Capacity (cfs) 
(4) (ft) (Wft) Material n value Size (in) (5) 

K-6-20 20 . 0.054 CMP 0.024 24 28.6 
K-6·19 90 0.054 CMP 0.024 18 13.2 
K-6-18 30 0.054 CMP 0.024 18 13.2 

K-6-17 20 0.02 CMP 0.024 24 17.3 
K-6-16 75 0.032 CMP 0.024 18 10.2 
K-6-16 70 0.032 CMP 0.024 18 10.2 
K-6-14 10 0.032 CMP 0.024 18 10.2 
K-6-12 20 0.032 CMP 0.024 24 22 
K-6-11 30 0.032 CMP 0.024 18 10.2 
K-6-10 40 0.01 CMP 0.024 18 6.7 
K-6-9 1890 0.01 PVC 0.011 15 7.6 
K-6-8 20 0.01 PVC 0.011 15 7.6 
K-6-7 40 0.01 CMP 0.024 18 6.7 

K-6-6 70 0.019 CMP 0.024 18 7.8 
K-6-6 100 0.019 CMP 0.024 18 7.8 
K-6-4 975 0.019 PVC 0.011 15 10.6 
K-6-3 105 0.019 CMP 0.024 18 7.8 
k-6-2 730 0.019 PVC 0.011 15 10.6 
K-6-1 75 0.019 CONC 0.013 18 14.6 

K-7-0 2800 0.04 ACP 0.024 6 0.6 



Summary of Ditch System Capacity Calculations 
Kelsey Ditch System 

Ref. Segment Upstream Elev. Downstream Elev 
Sheet Segment (1) Length (ft) (ft) (ft) 

falls (Forest vtew Dr.J to msn 
K-3 Res.WG 6300 2598.9 2395.2 

Irish Res. WG to Twin Pines 
K-3 Syphon 6400 2395.2 23n.9 

Twin Pines Syphon to Black Oak 
K-3 Syphon 1800 23n.9 2372.9 

K-2 Black Oak Syphon to Dukes WG 12000 2372.9 2350.3 

Dukes WG to 15" PVC Inlet (state 
K-2 hwy 193) 6500 2350.3 2337.9 

-

15" PVC Inlet (state highway 193) 
K-2 to 15" PVC Outlet 650 2337.9 2336.1 

Max Min 
Slope Slope 
(ftlft) (ftlft) 

0.0759 0.0026 

0.0029 0.0025 

0.0029 0.0023 

0.0023 0.0016 

0.0028 0.0017 

0.0022 0.0017 

Minimum Maximum Capacity for DHch 
Typical DHch Typical Ditch Allowable Allowable Segment (cfs) (2) ID# 

Width (ft) Depth (ft) Freeboard (ft) Backwater (ft) (3) (4) 

4.3 1.59 0.5 0.25 6.4 K-3·12 
K-3-11 
K-3-10 
K-3-9 
K-3-8 
K-3-7 

4.41 1.29 0.5 0.25 5.0 K-3-6 
K-3-4 
K-3-3 
K-3-2 

4.41 1.29 0.5 0.25 4.8 K-3-1 

4.26 2.28 0.5 0.25 22.8 K-2-22 
K-2-21 
K-2-20 
K-2-19 
K-2-18 
K-2-17 
K-2-16 

3.1 2.17 0.5 0.25 8 K-2-15 
K-2-14 
K-2-13 
K-2-12 
K-2-11 
K-2-10 

4.68 1.25 0.5 0.25 5.1 K-2-9 
K-2-8 
K-2-7 
K-2-6 
K-2-5 
K-2-4 

4.68 1.25 0.5 0.25 5.1 K-2-3 
K-2-2 
K-2-1 
K-2-0 

Georgetown Divide Public Utility District 

Pipe/Culvert 

Pipe/Culvert Slope Culvert Culvert Size Capacity (cfs) 

Length (ft) (fllft) Material nvalue (in) (6) 

15 0.01 CMP 0.024 36 10.1 

20 0.0227 CMP 0.024 24 10.8 

25 0.0227 CMP 0.024 24 10.8 

25 0.01 CONC 0.013 30 16.0 

20 0.01 CMP 0.024 24 9.7 
25 0,01 CMP 0.024 24 9.7 

55 0.0026 CMPA 0.024 42x29 7.2 
50 0.0027 CMPA 0.024 42x29 7.2 
30 0.0027 CMP 0.024 24 3.4 
25 0.0028 CMP 0.024 24 3.5 

570 O.OQ29 PVC 0.011 24 13.9 

700 0.0024 CMP 0.024 24 7.1 
110 0.0023 CMP 0.024 24 5.9 
35 0.002 CMP 0.024 24 5.5 
20 0.0017 CMP 0.024 24 5.1 
50 0.0017 CMP 0.024 24 5.1 
40 0.0017 ·CMP 0.024 36 11 
15 0.0016 HOPE 0.011 24 10.7 
25 0.016 CMP 0.024 24 5.3 
40 0.0017 STL 0.02 24 6.5 
30 0.0019 CMP 0.024 24 5.7 
20 0.0021 CMP 0.024 24 6.0 
40 0.0023 CMP 0.024 24 6.3 
20 0.002 CMP 0.024 24 5.9 

15 0.006 CONC 0.013 18 6.7 
30 0~013 CMP 0.024 18 5.1 
15 0.0035 STL 0.02 18 3.2 
20 0.0035 CMP 0.024 24 3.6 
115 0.0022 PVC 0.011 15 3.5 
210 0.0022 CMP 0.024 24 2.9 

210 0.0022 PVC 0.011 15 3.5 
50 0.0022 CMP 0.024 18 2.1 
370 o:oo22 PVC 0.011 15 3.5 
30 0.0022 CMP 0.024 18 2.1 



Summary of Ditch System Capacity Calculations 
Kelsey Ditch System 

Ref. Segment Upstream Elev. Downstream Elev 
Sheet Segment (1) Length (ft) (ft) (ft) 

15"' PVC Outlet to Chicken Flat 

K-1 WG 4100 2337.3 2326.9 

K-1 Chicken Flat WG to Mellows WG 2200 2326.9 2323.5 

Mellows WG to Kelsey Flume 
K-1 Syphon 4500 2323.5 2309 

Kelsey Flume syphon to stork 

K-1 WG 5400 2309 2297.5 

K-1 Stork WG to Kelsey Res. 7800 2297.5 2022 

Max 
Slope 
(ftlft) 

0.0021 

0.0021 

0.0048 

0.0026 

0.1463 

Min Minimum Maximum Capacity for Ditch 
Slope Typical Ditch Typical Ditch Allowable Allowable Segment (cfs) (2) 
(ftlft) Width (ft) Depth (ft) Freeboard (ft) Backwater (ft) (3) 

0.0021 3.5 1.5 0.5 0.25 6.6 

0.0021 3.5 1.5 0.5 0.25 6.6 

0.0048 2 1.3 0.5 0.25 4 

0.0023 2 1.3 0.5 0.25 2.7 

0.0025 2 1 0.5 0.25 1.3 

Georgetown Divide Public Utility District 

Pipe/Culvert 

10# Pipe/Culvert Slope Culvert Culvert Size Capacity (cfs) 

(4) Length (ft) (ftlft) Material nvalue (in) (5) 

K-1-21 2200 0.0021 PVC 0.0150 15 3.5 

K-1-20 1040 0.0021 PVC 0.011 15 3.5 

K-1·19 50 0.0021 CMP 0.024 18 2.6 

K-1-18 50 0.0021 STL 0.020 18 3.2 

K-1-17 50 0.0048 CMP 0.024 18 3.3 

K-1-16 40 0.0048 CMP 0.024 18 3.3 

K-1-14 250 0.0048 PVC 0.015 15 5.4 

K-1-13 145 0.0048 PVC O.Q11 15 5.4 

K-1-12 40 0.0030 CMP 0.024 18 2.6 

K-1-11 410 0.0023 CONC 0.013 30 11.4 

K-1-10 20 0.005 CMP 0.024 24 4.7 

K-1-9 30 0.0230 CMP 0.024 24 10.1 

K-1-8 95 0.0084 PVC 0.011 15 7.1 

K-1-7 20 0.0025 CMP 0.024 18 1.4 

K-1-6 35 0.0025 CMP 0.024 24 1.9 

K-1-5 140 0.0240 PVC 0.011 15 7.9 

K-1-4 40 0.0330 CMP 0.024 18 5.2 

K-1·3 20 0.0300 CMP 0.024 18 4.9 

K-1·2 20 0.0290 CMP 0.024 18 6.4 

K-1-1 30 0.0280 CMP 0.024 24 6.3 































































































































































































NRCS Accessibility Statement
This document is not accessible by screen-reader software. The Natural

Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing accessibility
issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with
publications that include maps, graphs, or similar forms of information, you may also
wish to contact our State or local office. You can locate the correct office and phone
number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual’s income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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