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 EXECUTIVE SUMMARY 

Water providers seeking financial assistance from the State who deliver more than 2,000 acre-feet 

(AF) of water annually are required by Colorado Revised Statutes 37-60-126 to create and file a 

Water Conservation Plan at the Colorado Water Conservation Board (CWCB) Office of Water 

Conservation and Drought Planning. The PWMD Water Conservation Plan (Plan) is an effort to 

satisfy the above requirements and manage the District's available water supply through 

conservation planning.  This report is an update to the District’s Water Conservation Plan from 

2012. The District's water supply system and future customer demand has been evaluated in order 

to determine appropriate strategies to better manage demands on the water supply of the growing 

community. A review of historic average daily water consumption per water connection tap since 

2002 indicates an approximate 10% reduction in water use. It is difficult to quantify the savings 

attributable to individual water conservation efforts, since numerous efforts have been underway 

over the last eight years. This plan update has been developed with a 20-year planning horizon, 

but has established water reduction goals in five-year increments to allow for continued evaluation 

of the efficacy of various conservation efforts.  

The Pueblo West Metropolitan District (PWMD or District) was established on September 16, 

1969 and is located in Pueblo County, Colorado approximately seven miles west of the City of 

Pueblo.  The community offers convenient access to outdoor recreation and tourism destinations, 

as well as local businesses and shopping districts.  Although the community has the essence of a 

small town, it remains a growing community in Southern Colorado.   

In 2018, District customers used 5,481 AF or 1,786 million gallons (MG) of water.  Based on 

current and historical water use patterns, the District will be required to provide 7,218 AF of water 

in 2038 (20-year planning horizon) to support customer demand.  Acquiring additional water 

sources has proven to be difficult and if feasible, is often not economically practical.  Based on the 

current available water supply, the water demand at buildout could lead to a shortfall of water, 

particularly during drought conditions.  The buildout condition was determined by calculating the 

number of water tap connections that are possible given the current boundaries of the service area.  

There are 18,373 taps in the District at buildout.  For buildout conditions, the projected annual 

demand is 8,212 AF, based on current demands. The annual water supply portfolio (excluding 

groundwater sources) consists of 7,405. AF. 

Based on current projections, the District’s demand will exceed their current annual water supply 

portfolio in 2041. Water conservation measures are recommended for implementation to prolong 

the time when demand exceeds supply.  This Plan discusses options for reducing the annual water 

demand by 9.9 percent by 2038 in order to provide sufficient water to the District’s customers at 

buildout. This reduction equates to a water savings of 714 AF.  The Plan provides information on 

the District's water system, historical and future water demand, capital improvement projects, and 

the methodology used in the water conservation planning process. The District should review 

annually the efficacy of conservation measures and update projections for total water demand, and 

weigh the annual savings against the cost of producing water, as well as against future planned 

upgrades for supply and treatment. 
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WATER CONSERVATION GOALS 

In 2001, the District began incorporating water conservation measures and programs in order to 
initiate water conservation efforts.  Conservation measures and programs currently in use within 
the District include the following:   

 Water Conservation and Drought Contingency Plan; 
 Public education and outreach; 
 Utilization of water treatment backwash waste water for non-potable irrigation purposes; 
 Information regarding conservation efforts presented on District's website;  
 Design and construction of non-potable reuse water at the District’s wastewater treatment 

facility; and 
 Demonstration xeriscape garden and xeriscape gardening classes. 

The amount of water use reduction that can be attributed to the implementation of these programs 
is difficult to calculate, however the residential annual per capita water use has decreased nine 
percent over ten years.  One of the goals of this Plan is to develop a preliminary monitoring plan 
that the District will be able to use to track the success of various water conservation measures.  
The District should review annually the effectiveness of the conservation measures and update 
projections for total water demand and weigh the annual savings against the cost of producing 
water, as well as against future planned upgrades for supply and treatment.   

To develop water conservation goals, the CWCB method was used.  This process is an iterative 
process and includes:    

 Determining an initial water saving goal estimate; 
 Selecting water conservation measures and programs to meet the initial goal; 
 Evaluating the water savings from the water conservation measures and programs; and 
 Comparing the expected water savings to the initial goals. 

This Plan has established a 9.9 percent reduction goal in overall water use over a 20-year planning 
period.  The analysis of historical and current water use patterns for the District’s customer 
categories demonstrated that the majority of the District's water demand is associated with outdoor 
(irrigation) water use.  In order to most effectively achieve the water conservation goals, customer 
categories with the highest outdoor water use are the focus of the water conservation measures and 
programs. As discussed above, water conservation goals were established in five-year increments 
to provide opportunity for evaluation and assessment of the effectiveness of the measures and 
programs throughout the planning period.  A summary of the District's water conservation goals 
are shown in Table ES 1. 
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Table ES 1.  Water Conservation Goals 

Water Use Categories Phase 1 

Total 
Projected 
Water Use  

Water Savings 
from Selected 

Programs 

Amount of 
Conservation 

from Programs 
Selected  

Adjusted 
Conservation 

Goals 

A.F. A.F. % A.F. % 
2023 

Residential         29,321                 2,228  7.6%     2,228  7.6% 
Commercial           4,789                     434  9.1%         434  9.1% 
Non - Residential          2,174                       74  3.4%           74  3.4% 
TOTAL        36,285                 2,736  7.5%     2,736  7.5% 

2028 
Residential         55,598                 4,922  8.85%     4,922  8.9% 
Commercial           9,059                     815  9.0%         815  9.0% 
Non - Residential          3,986                     156  3.9%         156  3.9% 
TOTAL        68,644                 5,893  8.6%     5,893  8.6% 

2033 
Residential         83,225                 7,920  9.52%     7,920  9.5% 
Commercial         13,535                 1,535  11.3%     1,535  11.3% 
Non - Residential          5,798                     246  4.2%         246  4.2% 
TOTAL     102,559                 9,701  9.5%     9,701  9.5% 

2038 
Residential      112,199               11,157  9.9%   11,157  9.9% 
Commercial         18,216                 2,158  11.8%     2,158  11.8% 
Non - Residential          7,610                     344  4.5%         344  4.5% 
TOTAL     138,025               13,658  9.9%   13,658  9.9% 

 

EVALUATION OF CONSERVATION MEASURES AND PROGRAMS 

To determine the most effective options for meeting the District's water conservation goals, a list 
of programs and measures was developed.  The preliminary list of alternatives is separated into 
measures and programs that address water supply and those that address water demand.   

Preliminary screening criteria were developed to select which water conservation measures would 
be considered for further evaluation.  The alternatives selected for further evaluation must meet 
the following criteria:  

 Address high outdoor consumption categories; 
 Financially feasible; 
 Results for program evaluation are quantifiable; and 
 Satisfy the CWCB specified statute for required measures and programs. 

The alternatives selected for further evaluation were analyzed using a cost-benefit analysis and 
were ranked based on the cost of each program per 1,000 gallons of water saved at each of the 
interim years.  Ranking of the measures at each of the interim periods was completed in order to 
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develop an implementation plan.  A list of the rankings for the planning period is provided in Table 
ES 2. 

Table ES 2.  2038 Water Conservation Measure Ranking 

Rank Conservation Measure or Program  
Cost per 

1000 
Gallons 
Saved  

1 Pressure Management   $      0.65  
2 Leak Detection & Repair Program   $      0.75  
3 Water Meter Testing and Replacement  Program   $      1.87  
4 Water Restrictions - Hour/Days  $      3.28  
5 New Landscape Lawn Permits   $      3.37  
6 Designated Water Conservation Officer  $      5.18  
7 Irrigation, Turf and Landscape Standards for New Construction  $      8.38  
8 Annual Irrigation Audit and $500 Irrigation Rebate for Large Users   $      9.99  
9 Practical Turf for Sports Fields   $    18.80  
10 Irrigation Scheduling   $    20.63  
11 Residential Indoor Water Audit  $    22.09  
12 Commercial and Residential Rain and Wind Sensor Requirement  $    32.29  

 

IMPLEMENTATION PLAN 

In order to provide the most cost effective and efficient method to implement the Plan, the District 
has developed a staged approach, which will occur over the next ten years.  The selected 
conservation measures are ranked number 1 through number 10.  The implementation schedule, 
comments on requirements for implementation, and the associated costs are provided in Table ES 
3. 

It is recommended that the Plan’s implementation begin immediately after the Plan’s approval to 
meet the conservation goal milestones.  To track the success of the Plan, a preliminary monitoring 
plan was created and should be conducted annually.  A formal update on the progress of the Plan 
is required by the CWCB within seven years.  
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Table ES 3.  Water Conservation Plan Implementation Schedule 

Conservation Measures and Programs Implementation 
Cost  

Annual 
Costs 

(after 1st 
year) 

% of 
Total 
Water 

Savings 
Comments for Implementation Consideration 

Phase 1         
Pressure Management  $6,500   17.21% Public communication, funding, staff availability  
Water Meter Testing and Replacement  Program  $7,500   15.05% Staff availability, third party coordination, funding  
Leak Detection & Repair Program  $26,500   15.05% Staff availability, third party coordination, funding  
Designated Water Conservation Officer $65,000   15.48%   

Annual Irrigation Audit for Large Users and $500 Irrigation 
Rebate $2,000   0.74% 

Public communication, funding, staff availability, 
third party coordination, water conservation 

officer 
Water Restrictions - Hour/Days $6,000   34.31% Public communication, funding, staff availability  
Evaluation of Synthetic Turf for all newly constructed sports 
fields $5,000   TBD Staff availability, third party coordination, funding  

Total Cost Phase 1 =  $118,500       

Phase 2         
Pressure Management  -- $22,500 17.21%   
Water Meter Testing and Replacement  Program  -- $65,500 15.05%   
Leak Detection & Repair Program  -- $26,500 15.05%   
Designated Water Conservation Officer -- $65,000 15.48%   
Annual Irrigation Audit for Large Users and $500 Irrigation 
Rebate -- $10,300 0.74%   
Water Restrictions - Hour/Days -- $7,500 34.31% Public communication, funding, staff availability  

Total Cost Phase 2 =  $197,300       
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Table ES 4.  Water Conservation Plan Implementation Schedule (continued) 

Conservation Measures and Programs Implementation 
Cost  

Annual 
Costs 

(after 1st 
year) 

% of 
Total 
Water 

Savings 
Comments for Implementation Consideration 

Phase 3         

Commercial and Residential Rain Sensor Requirement $6,250   0.29% 
Public communication, funding, staff availability, 

water conservation officer 

Irrigation, Turf and Landscape Standards for New Construction $6,250   0.24% 
Public communication, funding, staff availability, 

water conservation officer 

Irrigation Scheduling $6,000   0.24% 
Public communication, funding, staff availability, 

water conservation officer 

New Landscape Lawn Permits  $6,500   7.25% 
Public communication, funding, staff availability, 

water conservation officer 
Water Restrictions - Hour/Days -- $7,500 34.31%   
Pressure Management  -- $22,500 17.21%   
Water Meter Testing and Replacement  Program  -- $65,500 15.05%   
Leak Detection & Repair Program  -- $26,500 15.05%   
Designated Water Conservation Officer -- $65,000 15.48%   
Annual Irrigation Audit for Large Users and $500 Irrigation 
Rebate -- $10,300 0.74%   

Total Cost Phase 3 =  $203,800       
Phase 4         
New Landscape Lawn Permits  -- $3,700 7.25%   
Water Restrictions - Hour/Days -- $7,500 34.31%   
Commercial and Residential Rain and Wind Sensor Requirement -- $17,500 0.29%   
Irrigation, Turf and Landscape Standards for New Construction -- $5,000 0.24%   
Irrigation Scheduling -- $17,500 0.24%   
Pressure Management  -- $22,500 17.21%   
Water Meter Testing and Replacement  Program  -- $65,500 15.05%   
Leak Detection & Repair Program  -- $26,500 15.05%   
Designated Water Conservation Officer -- $65,000 0.74%   
Annual Irrigation Audit for Large Users and $500 Irrigation 
Rebate -- $10,300 0.74%   

Total Cost = $463,550       
Total Implementation Costs =  $353,800       

Total Annual Costs (Full Implementation) =  $263,500       
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SECTION 1 – INTRODUCTION 

PURPOSE 

The Pueblo West Metropolitan District (PWMD or District) was established on September 16, 
1969 and is located in Pueblo County, Colorado approximately seven miles west of the City of 
Pueblo.  The community offers convenient access to outdoor recreation and tourism destinations, 
as well as local businesses and shopping districts.  Although the community has the essence of a 
small town, it remains a growing community in Southern Colorado.   

Since the District's inception, it has been providing high quality water service to its customers and 
is committed to continuing this practice as the community continues to grow.  Water supplies are 
becoming less available due to the regional increases in population, imposing a need for the 
implementation of water management programs, including conservation. 

Water providers seeking financial assistance who deliver more than 2,000 acre-feet (AF) of water 
annually are required by Colorado Revised Statutes 37-60-126 to create and file a Water 
Conservation Plan for the Colorado Water Conservation Board (CWCB) Office of Water 
Conservation and Drought Planning. This Water Conservation Plan (Plan) is an effort to satisfy 
the above requirements and maximize the District's available water supply by appropriate 
planning.   

This Plan is an update to the 2012 Plan which established a 9.0 percent reduction goal in overall 
water use over a 20-year planning period.  The water demand over the most recent five years has 
demonstrated a reduction in overall water use in support of the exiting Plan goals. 

The District's water supply system and future customer demand has been evaluated to determine 
appropriate strategies to better manage demands on the water supply of the growing community. 
The plan has been developed with a 20-year planning horizon, but has established water reduction 
goals in five-year increments to allow for regular evaluations of conservation efforts.  
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SECTION 2 –EXISTING WATER SYSTEM PROFILE 

CHARACTERISTICS OF PUEBLO WEST METROPOLITAN DISTRICT WATER SUPPLY SYSTEM 

POPULATION AND SERVICE AREA 
The PWMD is located in Pueblo County, Colorado, seven miles west of the City of Pueblo, and is 
one of two metropolitan districts within the County.  The service area is all within the District 
Boundary, which encompasses approximately 31,000 acres (48.4 square miles). The District is not 
anticipated to expand outside of the existing service area boundaries. Therefore, all maps provided 
show the existing service boundary and the 20-year planning area boundary. The service area 
boundary is shown in Figure 1.  

The topography of the District has rolling hills and generally slopes from the north to south towards 
the Arkansas River (south boundary of the service area).  Elevation ranges from 4,900 feet at the 
lower elevation to 5,420 feet in the northwest corner of the District.  

The District currently serves 11,744 water tap connections.  From 2008 to 2018, the District has 
seen an 8 percent increase in population, from 27,697 to 30,137 residents. The historical population 
and annual growth rate recorded by the District from 2008 to 2018 is provided in Table 1.  
Historical population estimates for the PWMD are calculated using the number of water tap 
connections in the District during December of the year recorded.  (Current District population is 
calculated based on the number of water tap connections in the District, the U.S. Census Density 
figure of 2.7 persons per household, and a 0.91 correction factor to account for commercial water 
tap connections.) 

Table 1. Historical Population 2008 – 2018 
Year Estimated Population Served Percent Increase 

2008 27,697 1.8% 
2009 27,972 1.0% 
2010 28,174 0.7% 
2011 28,282 0.4% 
2012 28,374 0.3% 
2013 28,480 0.4% 
2014 28,570 0.3% 
2015 28,713 0.5% 
2016 29,011 1.0% 
2017 29,491 1.6% 
2018 30,137 2.1% 
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The data presented in Table 1 demonstrates that the high population growth the District was 
experiencing from 2001 to 2006 has decreased in the past ten years (2008 to 2018), to an average 
growth rate of 0.9 percent.  A graph of the District's population based on District data from 1986 
to 2018 is provided in Figure 2.  

Figure 2. Historic Population (1986 – 2018) 

  

SERVICE CONNECTIONS AND WATER DEMAND 

In 2018, the District provided an annual average of 4.6 million gallons per day (MGD) of treated 
water with a maximum month average of 7.8 MGD during June.  Additional analysis of the 
District's current and historic water demand are provided in Section 3.  

The number of water tap connections for the PWMD from 2009 to 2018 based on District data and 
the associated growth rate are provided in Table 2.   
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Table 2. Historical Water Tap Connections 2008 –  2018 

Year Total Water Taps Percent Increase 

2008 10,793 1.0% 
2009 10,900 1.0% 
2010 10,979 0.7% 
2011 11,021 0.4% 
2012 11,057 0.3% 
2013 11,098 0.4% 
2014 11,133 0.3% 
2015 11,189 0.5% 
2016 11,305 1.0% 
2017 11,492 1.6% 
2018 11,744 2.1% 

Water demand within the District was classified based on customer category.  There are six user 
categories in the District: residential, commercial, duplex, multi-family, non-residential, and non-
potable.  The water demand for each user category is presented in Table 3 as a percentage of the 
total number of water connection taps and a percentage of the total water demand.  

Table 3. 2018 Water Demand Per User Category 
Category Number of Taps 2018 Percentage of Total 

Taps 
2018 Percentage of Total 
Water Use 

Residential 10,944 94.84% 76.20% 
Commercial 340 2.68% 13.20% 
Duplex 336 1.91% 1.90% 
Multi – Family 63 0.50% 1.20% 
Non – Residential 8 0.06% 0.30% 
Non – Potable 1 0.01% 7.30% 

 

The District's largest water use category is residential, with roughly 95 percent of the total taps and 
76 percent of the total water demand.  Water use in the commercial category is approximately 13 
percent.   

EXISTING FACILITIES  

The existing water system consists of raw water storage and delivery, filtration, disinfection, 
chemical feed, treated water storage and distribution, and pump stations.   

WATER TREATMENT SYSTEM 
PWMD owns and operates a public water system (PWSID #CO-0151650) that serves the District.  
The PWMD Water Treatment Plant (WTP) is located at 20 Palmer Lake Drive in Pueblo West, 
Colorado. The location of the existing WTP is shown on Figure 1.  
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The original WTP was constructed in 1970. Major improvements were completed in 1993, 2001, 
and 2013. The existing WTP has a capacity of 21 MGD and a firm capacity of 16 MGD. From the 
Pueblo Reservoir, raw water is pumped nearly four miles while gaining 431 feet to the constant 
head tank at the WTP. Before entering the constant head tank, a chlorine dioxide solution is 
injected to the raw water. Raw water is transferred by gravity from the constant head to the original 
treatment building and newer treatment building (2001) through a 24-inch ductile iron pipe and 
36-inch ductile iron pipe, respectively. The WTP currently houses nine prepackaged treatment 
units in the two locations (Treatment Units 4 thru 12). Treatment Units 1 thru 3 were taken out of 
service when the 2001 expansion project came online. After filtration, chlorine is added and a 
clearwell and onsite storage tanks allow for disinfection. Three high service pump stations send 
finished water into the distribution system. 

POTABLE WATER DISTRIBUTION AND STORAGE  
The District's distribution system consists of approximately 400 miles of pipe, five pump stations 
and is divided into five pressure zones.  The majority of the distribution system was installed 
between 1976 and 1978.  It is anticipated that the older water distribution system valves and fittings 
will need to be replaced due to deterioration caused by locally corrosive soils.  This deterioration 
ultimately results in water leaks.  

The WTP is located in Zone 3, which is the largest zone extending to the western and northern 
District boundaries. Zone 1 and Zone 2, located to the southwest and to the east, respectively, are 
each fed though pressure reducing valves (PRVs) from Zone 3. The southern end of the District is 
considered Zone 4 and is supplied through both the Zone 4 Booster Station and the North Tank 
Farm Booster Station. Zone 5 is located at the northern end of the District and is supplied via the 
North Tank Farm Booster Station. 

The system is served by four pressure zones ranging in elevation from 4,850 to 5,465 feet, with an 
approximate pressure range of 40 pounds per square inch (psi) to 155 psi.  The average pressure 
in the distribution system is 98 psi. Table 4 shows the approximate lengths and diameters of the 
water distribution system pipes.  The PWMD's distribution system is shown in Figure 3.  

Table 4.  Miles of Pueblo West Distribution System Pipeline 

Diameter 
Total Length 

(Miles) 

6 inch 249.9 
8 inch 132.5 

10 inch 8.1 
12 inch 10.6 
14 inch 0.0 
18 inch 6.3 
24 inch 10.9 

 

The potable water storage facilities consist of seven tanks with a combined storage capacity of 
approximately 12 MG. Three finished water storage tanks, each with a storage of 1 MG, are located 
adjacent to the existing WTP. The other four storage tanks are located on the northern boundary 
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of the District at the North Tank Farm. The combined storage capacity of the North Tanks is 
approximately 9 MG. The District currently has the ability to store approximately 24 hours of 
water on the peak day. These faculties are shown on Figure 1.  

As water demand increases, the District will no longer have sufficient water storage capacity to 
store 24 hours of water to meet the peak day demand. The proposed West Side Distribution Tank 
will provide additional capacity as well as improve water quality, but it is not planned until 2026. 
The peak day demand will exceed the existing storage capacity.  

SOURCES OF WATER SUPPLY 

The existing water supply sources for the District include trans-mountain surface water, non-
tributary groundwater, and tributary surface water. The District’s surface water rights include 
shares of the Twin Lakes Reservoir and Canal Company, restricted access to the Wheel Ranch 
Ditch Company, shares of the Colorado Canal/Lake Meredith Company, and access to Hill Ranch 
water sources. The non-tributary groundwater is provided via 18 groundwater wells. The 
groundwater wells were used as the District's original water supply source, and are currently not 
used by the District due to poor production and water quality. As required by the 1996 Safe 
Drinking Water Act amendments, the Colorado Department of Public Health and Environment 
(CDPHE) conducted a Source Water Assessment for the District water supply in 2004 in 
accordance with Colorado's Source Water Assessment and Protection Program (SWAP). 
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A summary of the water rights owned by the District are provided in Table 5.  The average annual 
yield represents the potential yield of the water rights over a long period, typically 40 to 50 years.  
The firm yield is the amount of water that can be continuously supplied based on historical 
hydrologic conditions.  The quantities in Table 5 are the results from two studies conducted by 
WRC Engineering, Inc, Raw Water Storage Needs and Alternative Analysis (March, 2010) and 
Water Supply Analysis (November, 1998).  The water supply portfolio developed in these studies 
take into account the District's water reuse credits and the reuse credits that are attained through 
the construction of the Wildhorse Pipeline Project.  These reports are provided in Appendix A. 

Table 5.  Water Supply Portfolio (Water Rights) at year end 2018 

Water Right Name or Source Number of Shares or 
Units Owned Average Annual Yield Firm Yield 

  (AF) (AF) 
Twin Lakes Water 5,898 shares 5,593 2,104 
Non-Tributary Groundwater 5,392 AF/yr 625 450 
Hill Ranch 1,914 AF/yr 1,665 716 
Colorado Canal Company/ 
Lake Meredith Company 295 139 0 

Wheel Ranch Ditch 14.6 AF/yr 29 0 
Total    8,329 3,270 

TWIN LAKES RESERVOIR AND CANAL COMPANY  
As noted in Table 5, the District owns 5,901 shares of the Twin Lakes Reservoir and Canal 
Company.  The district most recently purchased additional shares in 2018. Water from this source 
originates in the Twin Lakes Reservoir and is released to the Pueblo Reservoir on a demand basis 
at which point it is pumped to the WTP.  The Twin Lakes Dam is located on Lake Creek, which 
is a tributary of the Arkansas River, 13 miles south of Leadville, Colorado.  The reservoir was 
constructed between 1963 and 1967 by the cities of Aurora and Colorado Springs as part of the 
U.S. Bureau of Reclamation’s Frying Pan-Arkansas Project.   

In 1975, as growth and water demand in the District continued to increase, the District purchased 
shares of the Twin Lakes Reservoir and Canal Company.  The District currently utilizes this source 
as its primary water supply.  The average annual yield from this source is 5,606 AF based on 0.95 
AF per share.  During "dry-year" conditions, the firm yield from this source is 2,104 AF, or 0.37 
AF per share.   

NON – TRIBUTARY GROUNDWATER SUPPLY 
The non-tributary groundwater supply source was the original source for the District.  Before the 
acquisition of shares of the Twin Lakes Reservoir and Canal Company, the groundwater provided 
all water for the system.  This source is provided by 18 adjudicated wells that withdraw water from 
beneath the Purgatoire and Dakota formations. The groundwater wells are not currently used by 
the District as a primary water supply source due to water quality concerns and the poor yield.  The 
wells are very deep which makes pumping incredibly costly. The well water is known to contain 
high dissolved solids and radionuclides making treatment and residual disposal cost prohibitive. 
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 The District's water rights allow for a maximum of 5,392.4 AF per year to be withdrawn from the 
wells.  Based on the Water Supply Analysis, the actual average yield from this source is 894 AF 
annually.  This annual yield will be utilized for consistency within the District's planning 
documents.  

HILL RANCH  
The Hill Ranch water rights were acquired in 2001.  Additional studies and planning requirements 
have been in progress since that time to allow this source to be included as part of the District's 
water supply.  This source is estimated to be available for inclusion in the District’s supply in the 
next few years. At the time of this report update, the District was still developing the measuring 
devices and working on revegitation.  

For this Plan, the Hill Ranch yield information was obtained from the Raw Water Storage Needs 
and Alternatives Analysis dated March, 2010 by WRC Engineering (Appendix A).  The average 
annual yield from this supply is approximately 1,660 AF with a firm yield of 716 AF. 

COLORADO CANAL COMPANY/LAKE MEREDITH  
The Colorado Canal Company and Lake Meredith Company were originally a part of the Twin 
Lakes Reservoir and Canal Company.  In the 1970s, the Colorado Springs Utilities Company 
purchased a controlling interest in the Twin Lakes Reservoir and Canal Company, which lead to 
the separation of the water rights into four distinct companies.   

The average annual yield from this source is 0.47 AF per share, or 139 AF per year.  During "dry 
conditions", there is no water available from this source.  

WHEEL RANCH DITCH  
The PWMD’s Wheel Ranch Ditch shall have a volumetric limitation of 292 acre-feet of gross 
diversion for any consecutive 20-year period.  The maximum diversion rate of this tributary is 1.5 
cubic feet per second (cfs).  In the 1998 Water Supply Analysis, it was noted that water from this 
water right is restricted to irrigation use at the Pueblo West Golf Course.  

For the purpose of this Plan, the water from this source is considered usable for non-potable and 
irrigation only.  Annual average yield from this source is 30 AF and there is no water available 
during "dry conditions". 

SYSTEM LIMITATIONS 

Understanding the current system's limitations is a key component to developing conservation 
goals.  In order to set effective water conservation goals, an awareness of the conditions and 
challenges of operating and maintaining the existing system is necessary.  Current system 
limitations are predominately associated with available water supply for future demand and 
facilities to provide adequate treatment and storage to meet this demand.  These limitations are 
discussed further below.  
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STATEWIDE WATER SUPPLY INITIATIVE  
The Statewide Water Supply Initiative (SWSI) was developed by the CWCB to evaluate water 
resources and water resource management options for Colorado's water supply.  An update to the 
2003 SWSI was completed in 2010.  In 2016, the CWCB launched an update and upgrade of the 
state’s supply and demand projection data and tools underpinning Colorado’s Water Plan. The 
process has come to be known as the Analysis and Technical Update to Colorado’s Water Plan (or 
simply, Technical Update, formerly "SWSI").  The Technical Update was released in September 
2019.  The Technical Update projects a statewide annual water demand decrease from 2015 to 
2050 of approximately 21,000 AF.  This is a decrease from 1,899,900 AF in 2015 to 1,878,900 AF 
in 2050 under the cooperative growth scenario.  The Executive Summary of this document is 
provided in Appendix B.  

GROWTH  
The population of the District has experienced a steady increase over the past two decades, as 
demonstrated in Figure 2.  The projected 2050 water demand for the District is 8,224 AF annually, 
which corresponds to an ultimate population of 45,329 and buildout water tap connection 
capabilities of 17,664 taps.   

Based on the current available water supply, the water demand at buildout could lead to a shortfall 
of water, particularly during drought conditions.  The District is aware of the increasing stress on 
the water supply in the Arkansas Basin and the increasing water demand and is evaluating options 
to address these limitations through water storage, water acquisition and water conservation 
measures.  

SYSTEM ADDITIONS 
In order to provide the District with adequate water treatment capacity for buildout, the WTP was 
expanded in 2013 and has planned one additional phases of expansion, bringing the final plant 
capacity to 26 MGD.   

The WTP current capacity is 21 MGD.  The second phase of the WTP expansion is scheduled to 
be completed in 2022, for a total system capacity of 26 MGD.   

WATER COSTS AND PRICING 

WATER SALES AND REVENUE 
The Comprehensive Annual Financial Report for the PWMD Water Fund for 2014 thru 2018 was 
utilized to develop a summary of revenues from water sales and is provided in Table 6.  Additional 
information from the Financial Reports are provided in Appendix C.  
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Table 6.  Summary of Water Fund Revenues 2014-2018 
Revenue 2014 2015 2016 2017 2018 
Water usage $7,029,050  $6,719,285  $7,640,016 $7,053,460  $8,331,239  

Transfer fees $34,083  $17,936  $20,295  $29,758  $16,629  

Penalty billing fee $99,497  $201,290  $95,215  $97,390  $95,881  

Turn on fees $47,991  $43,141  $42,016  $40,509  $46,187  

Hydrant water $72,798  $45,359  $62,844  $58,636  $78,526  

Tap connection/ 
$432,684  $885,723  $1,457,269  $2,339,962  $3,273,745  Plant investment 

fees 
Interest $46,137  $39,217  $81,027  $134,172  $247,038  

Other $84,425  $62,055  $241,408  $126,734  $64,214  

Transfers In $308,762  $308,863  $306,729  $347,678  $306,788  

Total $8,155,427  $8,322,869  $9,946,819  $10,228,299  $12,460,247  

CONNECTION AND MONTHLY USAGE 
The PWMD water tap connection fee is the sum of the fees for the Water Plant Investment Fund 
(WPIF) and tap fees for parts and labor.  The 2011 water connection fees are based on water tap 
size and a summary is provided in Table 7.  

PWMD water rates consist of a readiness to serve (RTS) rate and a usage rate based on 
consumption.  The RTS rate is a monthly fixed charge based on the customer's water tap size that 
recovers a portion of the cost of infrastructure and facilitates the delivery and treatment of water.  
The RTS rate is assessed to each customer connected to the water system, regardless of water 
consumption.  A summary of the RTS rates are provided in Table 7. 
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Table 7.  2018 Connection Fees and Readiness to Serve Rates 
Rate Class  Water Connection Fee Readiness to Serve 
Domestic Water 
3/4 inch $11,082  $18.78  
1 inch $17,325  $20.49  
1-1/2 inch $34,663  $24.84  
2 inch $55,458  $30.25  
3 inch $103,976 - $121,329 $47.23  
4 inch Calculated upon request $64.75  
6 inch Calculated upon request $111.43  
8 inch Calculated upon request $167.68  
10 inch Calculated upon request $233.47  
12 inch Calculated upon request $413.88  
Non-Potable (Raw Water) 
4 inch Calculated upon request $5.20  
6 inch Calculated upon request $5.94  
8 inch/ Desert 
Hawk G.C. Calculated upon request $6.05  

10 inch Calculated upon request $6.26  
12 inch Calculated upon request $7.03  

 

Usage charges are based on customer classification and the amount of water consumed each 
month.  The District uses an increasing block rate structure for water usage charges.  The 2018 use 
charges are shown in Table 8.  The rates for the 5,000 to 10,000 gallon block and greater than 
10,000 gallon block were increased by 35 percent over the 2018 rate.  The complete 2018 water 
rates are provided in Appendix D.  

Table 8.  2018 Water Use Rates 

Rate Class 
Water Use Water Use Water Use 

1 – 5,000 gal/1000 5,000 – 10,000 gal/1000 > 10,000 gal/1000 
Residential/Irrigation $2.09  $3.14  $5.50  
Multiplex (4 or more units 
per meter) $3.36  $3.36  $3.36  

Commercial/Industrial $3.79  $3.79  $3.79  
Non-Potable/Desert Hawk 
Golf Course $1.15  $1.15  $1.15  

Hydrant Water $5.52  $5.52  $52.52  
Duplex/Triplex (2 or 3 
units per meter) $2.44  $3.66  $6.29  
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CURRENT POLICIES AND PLANNING INITIATIVES 

The District requires that all water connection services be metered.  Meter size for each new 
connection is approved by the District and is based on occupancy and irrigation requirements. 
There are currently no other limitations in the District's Rules and Regulations pertaining to new 
connections that limit or restrict irrigation. 

PLANNING EFFORTS  

WATER CONSERVATION AND DROUGHT CONTINGENCY PLAN  

PWMD incorporated a Water Conservation and Drought Contingency Plan (WCDP) to the Rules 
and Regulations (Article 12) on June 11, 2002.  The WCDP is designed to escalate conservation 
measures as shortage of the water supply increases.  The plan consists of five stages that are 
implemented as dictated by available water supply.  Table 9 outlines the drought mitigation stages 
of the WCDP. The complete WCDP is provided in Appendix E.   

Table 9.  WCDP Stages 
Stage Criteria For Stage Implementation 

One: Conservation 
State 

• Available two year water supply is 90% or less of the current two year nominal use 
• Water demand reaches 90% of treatment capacity for four consecutive days 
• Distribution system limits supply capabilities 

Two: Water Warning 
• Available two year water supply is 80% or less of the current two year nominal use 
• Water demand reaches 96% of treatment capacity for four consecutive days 
• Distribution system limits supply capabilities 

Three: Water 
Emergency 

• Available two year water supply is 70% or less of the current two year nominal use 
• Water demand reaches 100% of treatment capacity for four consecutive days 
• Short term deficiencies in the water distribution system limits supply capabilities, 

such as system outage due to failure or damage of water system components 

Four: Water Crisis 

• Available two year water supply is 60% or less of the current two year nominal use 
• Water demand reaches 110% of treatment capacity for four consecutive days 
• Short term deficiencies in the water distribution system limits supply capabilities, 

such as system outage or failure 
• Inability to maintain or replenish adequate volumes of water storage to provide for 

public health and safety 

Five: Emergency 
Water Shortage 

• Major water line breaks or pump or system failures occur that cause a loss of 
capability to provide water service. 

• Natural or manmade contamination of the water supply sources 
 

The following action items are implemented using the WCDP and dependent on stage: 

 Reduction of water consumption by specified percentage  
 Reduction of irrigation  
 Restriction of hydrant use  
 Restrictions to vehicle washing  
 Increase of water use charge  
 Elimination of outdoor water use  
 Implementation of fines for water use violations  
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RATE STUDY AND CAPITAL IMPROVEMENTS PLANNING  

The District has previously contracted Red Oak Consultants and Raftelis Financial Consultants to 
develop a rate studies and JVA to evaluate the capital improvement alternatives.  These projects 
include water supply acquisition; improvements associated with water return credits, dam 
improvements, water distribution pipelines, additional storage tanks, and meter and valve 
maintenance and replacement programs.  These options will be discussed further in Section 4.  

CURRENT WATER CONSERVATION ACTIVITIES 

In efforts to conserve water, the District currently employs techniques such as public education, 
reuse of WTP backwash (BW) waste, and the WCDP discussed in the previous section.  

PUBLIC EDUCATION  
Public education can be highly effective in water conservation efforts.  Information on water 
conservation is provided on the District's website consisting of xeriscaping guidelines and a list of 
water conservation tips as outlined by the National Wildlife Federation (NWF).  A copy of the 
information provided on the District's website is available in Appendix E.  

Results of conservation efforts from public education are difficult to quantify and it is unknown at 
this time how conservation literature has affected the District's water demand.   

WATER TREATMENT PLANT BW WASTE USED FOR IRRIGATION  
In a majority of water treatment facilities, the BW waste is not reused, but is transferred to the 
sanitary sewer system for treatment at a wastewater facility.  At the PWMD WTP, the BW waste 
is sold to the Desert Hawk Golf Course as non-potable water for irrigation.  The average annual 
water used by the golf course is shown in Table 10.  The reuse of WTP BW waste is the largest 
quantifiable conservation measure utilized by the District.  The average water used by the Golf 
Course is 112 MG per year (based on the most recent ten years), which is a direct water savings 
for the District.  

Table 10.  Water Consumption of Desert Hawk Golf Course 
Year Total Annual Water Demand  (MG) 
2008 121 
2009 117 
2010 123 
2011 114 
2012 129 
2013 104 
2014 104 
2015 91 
2016 114 
2017 93 
2018 118 
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WATER CONSERVATION AND DROUGHT CONTINGENCY PLAN  
Since its implementation in 2002, the WCDP has demonstrated an annual decrease in water 
consumption of approximately 10.2 percent.  This estimate is based on the 442 average gallons of 
use per tap per day prior to 2002, to the 397 average gallons of use per tap per day between 2002 
and 2018.  The decrease in water consumption that results from the WCDP implementation is 
shown in Figure 4.  

 Figure 4. Historic Average Daily Water Consumption per Water Connection Tap 
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SECTION 3 – WATER USE AND DEMAND FORECAST  

CURRENT WATER USE  

In 2018, the District provided an annual average of 4.61 MGD of treated water (sum of all metered 

entry points into the distribution system) to approximately 28,100 customers with an average 

maximum month delivery of 8.09 MGD.  Peak daily demand conditions typically occur in June or 

July.  Details regarding historic water consumption are provided in Appendix F.  

A summary of historic annual water use is provided in Table 11.  An extended monthly compilation 

of this table is available in Appendix F.  Historic water consumption from 1986 through 2010 is 

shown in Figure 5.  

Table 11.  Summary of Historic Annual Water Demand 

Year 
Total Number of Water 

Taps 

Total Raw Water 
Pumped 

Total Treated Water 
Production 

(MG)a (MG)b 

2014 11,128 1,695 1,623 

2015 11,189 1,676 1,610 

2016 11,305 1,874 1,811 

2017 11,492 1,699 1,595 

2018 11,744 1,786 1,685 
a Total raw water pumped to WTP 
b Sum of all metered entry points into the distribution system  

SYSTEM WATER LOSSES 

In order to evaluate the water demand the system water losses were analyzed using the American 

Water Works Association (AWWA) Free Water Audit Software and existing data from the WTP.  

Using this software, the apparent losses (non-physical losses due to meter inaccuracies, data 

handling errors, etc.) and real losses (physical losses from the distribution system) were estimated.  

In 2012 the real losses were approximately 6.65 percent of the total raw water pumped. On average, 

over the past five years, the total losses have been approximately 5.7 percent of the total raw water 

pumped to the WTP.   
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Figure 5. Historic Annual Water Demand (1986 – 2018)  

 

USE BY CUSTOMER CATEGORY  

The total number of water tap connections as of December 2018 was 11,744.  These connections 
are divided into six customer categories as discussed in Section 2.  The monthly demand for each 
user category from 2018 is presented in Table 12.  This table includes the total water sold and the 
amount of water sold per user category. 

Table 12.  2018 Total Monthly Water Usage 

Month 
Residential Commercial Duplex Multi-Family Non-Potable Non-Residential Total Water Sold 

(MG) (MG) (MG) (MG) (MG) (MG) (MG) 

January 48.3 6.9 1.9 1.4 1.0 0.028 59.6 
February 49.2 7.6 2.0 1.4 0.8 0.017 61.0 
March 45.9 7.4 1.9 1.3 1.5 0.013 58.0 
April 78.7 10.5 2.4 1.5 9.3 0.021 102.6 
May 108.4 19.1 2.2 1.7 15.5 0.754 147.8 
June 187.1 33.2 3.7 2.2 19.5 0.996 246.7 
July 185.7 30.7 3.6 1.9 24.9 0.838 247.6 
August 156.1 32.6 3.2 1.9 13.6 0.992 208.4 
September 145.8 26.1 2.9 1.8 17.2 0.674 194.6 
October 132.8 24.0 2.7 1.6 12.7 0.714 174.6 
November 51.4 8.8 1.9 1.5 1.1 0.008 64.6 
December 49.5 7.8 1.9 1.5 1.0 0.006 61.7 
Total 1239.0 214.7 30.3 19.9 118.1 5.1 1627.0 



Pueblo West Metropolitian District  
Water Conservation Plan 
August 2020 19 

 

The water demand per user category from 2018 is shown graphically in Figure 6.  Throughout the 
year, the largest demand is from the residential category, which is predominantly single family 
residential.  Single family residential is differentiated from duplex and multi-family because of 
their higher irrigation use.  

Figure 6. 2018 Water Demand by Customer Category 

 

RESIDENTIAL WATER USE  
Residential water use includes indoor and outdoor use and has the highest water demand 76.2 
percent of potable water demand.  Residential water demand compared to total water demand is 
shown in Figure 7. 
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Figure 7. 2018 Monthly Residential Water Demand 

 

COMMERCIAL WATER USE  
Commercial water users include car washes, retail stores, office buildings, restaurants, hotels, 
schools, and other similar businesses.  This category includes indoor and outdoor demand. Water 
demand for this group is 13.2 percent of potable water demand.  
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Figure 8. 2018 Monthly Commercial Water Demand 

 

NON-POTABLE (DESERT HAWK GOLF COURSE) 
The Desert Hawk Golf Course uses WTP BW waste (non-potable water) for golf course irrigation. 
This is the only current non-potable water application in the District.  Non-potable water demand 
is 7.3 percent of the District’s water demand.  Figure 9 shows the non-potable demand as a portion 
of the total water demand.  
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Figure 9. 2018 Monthly Non-Potable Water Demand 

 

MULTI-FAMILY 
The multi-family category consists of multiplex units with four or more persons in one home, 
residences with three persons or less, and some duplex users.  This group includes indoor and 
minor outdoor water use.  Water demand from this user category is 1.2 percent of potable water 
demand.  

DUPLEX 
The duplex category consists of residences of three persons or less and duplex or triplex units. This 
group includes indoor and minor outdoor use.  Water use from this user category is 1.9 percent of 
potable water demand.  

Water demands for the duplex and multi-family user categories as a portion of total water demand 
are shown in Figure 10.  
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Figure 10. 2018 Monthly Multi-Family and Duplex Water Demand 

 

NON-RESIDENTIAL 
Non-residential water users in the District are customers who use water for irrigation purposes 
only, including parks, sports complexes, and other irrigated areas.  Water use from this user group 
is 0.31 percent of potable water use.  This category is a small percentage of the total water demand 
and is therefore not displayed graphically.  

TAP AND WATER USE SUMMARY  
The total number of water tap connections for each user category is presented in Table 13.  
Historical data for the number of taps per user category is not readily available.  Historical data, 
shown in Table 14 for 2014 thru 2018 are based on percentage of taps per category in 2018.  
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Table 13.  Count of Connected Taps (Meters) 

Year Schools 
Duplex 

/Tri-
Plex 

Residential/ 
Irrigation 

Multiplex 
(4 or 
More) 

Commercial/ 
Industrial 

Hydrant 
Non-

Potable 
Fire 

Total 
Number of 
Connected 

Taps 
(Meters)* 

2014   337 10,358 64 323 24 1 25 11,132 

2015   337 10,411 64 326 25 1 25 11,189 

2016 14 336 10,522 64 324 25 1 27 11,313 

2017 14 336 10,700 64 330 25 1 27 11,497 

2018 14 336 10,944 65 342 33 1 27 11,762 
a calculated by Data West at year end billing period 

Annual water use for each user category is shown in Table 14 from 2014 through 2018.  Historical 

data shown is based on percentage of water used by each group in 2018.  

Table 14.  Annual Estimated Water Use by Category 

Year 
Residential Commercial 

Multi-
Family 

Duplex 
Non-

Residential 
Non- 

Potable 
Total Water 

Use 

(MG) (MG) (MG) (MG) (MG) (MG) (MG) 

2014 1,518 47 9 47 2 0.1 1,623 

2015 1,506 47 9 46 2 0.1 1,610 

2016 1,694 53 10 52 2 0.2 1,811 

2017 1,492 47 9 46 2 0.1 1,595 

2018 1,582 49 9 49 2 0.1 1,691 

POTABLE AND NON-POTABLE WATER USE 

Currently, the District distributes non-potable WTP BW waste to Desert Hawk Golf Course for 

irrigation purposes.  All other water (metered and non-metered) from the WTP is potable water. 

Non-potable monthly consumption (Desert Hawk Golf Course) for 2018 was shown in Figure 9.  

The percentage of the District's 2018 annual water demand that was non-potable versus potable is 

shown in Figure 11.  The District's annual non-potable water demand is 7.2 percent of the total 

water demand.  
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Figure 11. Percentage of Annual Potable and Non-Potable Water Demand 

 

INDOOR AND OUTDOOR WATER USE  

The indoor and outdoor use patterns were analyzed by comparing water consumption during the 
three winter months (December, January, February), when typically no outdoor water use is 
occurring, with the three major irrigation months (June, July, August).  The total annual water 
consumption for the three winter and three summer months is shown in Figure 12 for 2008 thru 
2018.  

The average daily water use during the summer and winter months was calculated.  To determine 
the indoor water demand, the winter average consumption was subtracted from the summer 
average.  The difference is assumed as the outdoor water consumption.  Figure 13 shows the indoor 
versus outdoor average water demand from June thru August.
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Figure 12. Total Water Consumption Winter Months and Summer Months0 

 

Figure 13. Indoor and Outdoor Average Daily Water Demand (Summer Months) 
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Table 15 is comparison of the summer versus winter water usage per user category.  For example, 
the residential use is 3.6 times higher in the summer months versus the month months.  

Table 15.  Comparison of Summer Water Consumption to Winter Water Consumption 

Category Ratio of Summer vs. Winter 

Residential 3.6 

Commercial 4.3 

Duplex 1.8 

Multi-Family 1.4 

Non-Residential 55.4 

Non-Potable 20.9 

 

PER CAPITA WATER USE  

Average per person water demand was evaluated and a summary is presented in Table 16.   

Table 16.  Historical per Capita Water Use 

Year Population 
Average Total 
Water Demand 

Maximum Day 
Water Demand 

Average 
Residential Water 

Demand 

Residential 
Annual Per Capita 

Water Use 

(MGD) (MGD) (MGD) (gpcd) 
2008 27,697 4.38 9.49 3.34 158 
2009 27,972 4.03 9.70 3.07 144 
2010 28,174 4.32 9.48 3.29 153 
2011 28,282 4.44 9.94 3.38 157 
2012 28,374 4.82 10.53 3.67 170 
2013 28,480 4.21 10.50 3.21 148 
2014 28,570 4.14 9.23 3.15 145 
2015 28,713 4.12 8.47 3.14 144 
2016 29,011 4.58 9.85 3.49 158 
2017 29,491 4.18 9.64 3.18 142 
2018 30,137 4.34 9.30 3.31 144 

 

The total annual average per capita water use is 151 gallons per capita per day between 2008 and 
2018.  The residential annual per capita water use calculated in 2008 was 158 gallons per capita 
per day, and the residential annual per capita water use calculated in 2018 is 144 gallons per capita 
per day, a decrease of nine percent over ten years.  Over the past ten years, the maximum residential 
annual per capita water use occurred in 2012 at 170 gallons per capita per day, resulting in a 
decrease of overall decrease of 15 percent. 
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 Figure 14. Historic Per Capita Water Consumption (2008 – 2018) 

 

TOP 50 WATER USERS  

To identify areas with the largest potential for water savings, the 50 customers with the highest 
use from 2014 to 2018 were evaluated.  The customers were grouped according to their user 
category to determine the prevalence of each customer classification among the high consumption 
accounts. Figure 15 shows that 52 percent of the “top users” are from the commercial category.  
The largest water consumer is the Desert Hawk Golf Course (non-potable category).  Two of the 
four non-residential customers are in the Top 50 user category.  These two accounts are District 
owned irrigation accounts.  There are 35 commercial connections, 9 residential connections, four 
multi-family connections, and one non-residential connection in the top 50. 
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Figure 15. User Category Percentage of Top 50 Water Customers 

 

The District irrigation accounts and school/institution accounts contribute significantly to the 
overall commercial category.  Therefore, the monthly water consumption for these accounts during 
2018 was compared to all commercial users and is provided in Table 17.  
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Table 17.  Commercial Water Demand 

Month 
Commercial Water Demand 

District Irrigation 
Accounts Monthly 

Water Demand 
School Monthly 
Water Demand 

(MG) (MG) (MG) 
January 1.934 0.029 0.20 
February 1.969 0.016 0.31 
March 1.896 0.001 0.26 
April 2.418 0.158 0.66 
May 2.245 3.429 2.66 
June 3.716 6.385 3.84 
July 3.554 6.461 3.65 
August 3.237 6.58 4.16 
September 2.865 3.824 3.36 
October 2.676 3.394 2.83 
November 1.892 0.035 0.12 
December 1.857 0.028 0.10 
Total 30.259 30.34 22.1565 

 

The percentage of the summer water consumption in the commercial category represented by the 
District accounts and the schools/institutions is shown in Figure 16.  The percentage of the winter 
water consumption in the commercial category represented by the District accounts and the 
schools/institutions is shown in  Figure 17.  During the summer, the District accounts and the 
schools/institutions account for 44.3 percent of the commercial category water consumption.  
District accounts and the schools/institutions account for 5.8 percent of the commercial category 
water consumption during the winter months.   

 

Figure 16. Summer Commercial Use Percentage  Figure 17. Winter Commercial Use Percentage 
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SCHOOLS/INSTITUTIONS 
The average monthly school and institution demand was calculated and is provided in Table 18.  
The percentage of indoor consumption versus outdoor consumption for the schools/institutions is 
provided in Figure 18. Irrigation accounts for the majority of schools/institutional outdoor water 
demand. 

Table 18.  Average Monthly Water Demand for Schools and Institutions 

Month  
 Daily Water Demand   Monthly Water Demand  

 (gpd)   (MG)  
 January  6,597 0.20 
 February  11,054 0.31 
 March  8,306 0.26 
 April  22,117 0.66 
 May  85,742 2.66 
 June  128,083 3.84 
 July  117,871 3.65 
 August  134,274 4.16 
 September  111,900 3.36 
 October  91,403 2.83 
 November  3,967 0.12 
 December  3,065 0.10 

 

Figure 18. Schools/Institutions Outdoor Water Demand Percentage 

 

PARKS AND DISTRICT IRRIGATION  
District accounts that provide irrigation to sports fields, parks, and other maintained areas 
contribute five accounts to the top 50 water users.  A summary of the water demand for these 
accounts is shown in Table 19.  The percentage of indoor versus outdoor water consumption for 
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these accounts is shown in Figure 19. As for schools, irrigation accounts for the majority of water 
consumption in the summer. 

Table 19.  Average Monthly Water Demand for District Owned Irrigation 

Month 
Daily Water Demand Monthly Water Demand 

(gpd) (MG) 
January 935 0.03 
February 571 0.02 
March 32 0.00 
April 5,267 0.16 
May 110,613 3.43 
June 212,833 6.39 
July 208,419 6.46 
August 212,258 6.58 
September 127,467 3.82 
October 109,484 3.39 
November 1,167 0.04 
December 903 0.03 

 

Figure 19. Parks and District Irrigation Outdoor Water Demand Percentage 

 

DEMAND FORECAST  

FORECASTING METHOD 
Future water demand was projected by utilizing the Pueblo Area Council of Governments 
(PACOG) Metropolitan Planning Organization (MPO) data for projected population growth and 
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household growth through 2038.  To determine the District's projected population growth, the 
PACOG population growth rate was applied.  To determine the District's water tap connection 
growth rate, the PACOG household growth rate was applied.  

Table 20.  PACOG Projected Growth Rate for Pueblo West 
Year  Population Annual Growth Rate Household Annual Growth Rate 
2018 – 2028 9.98% 11.74% 

2028 – 2038 9.07% 9.07% 

2038 – 2048 8.32% 8.32% 

 

The buildout condition was determined by calculating the number of water tap connections that 
are possible given the current boundaries of the service area.  Each of the lots within the District 
has a physical address regardless of current occupancy or development condition.  The District's 
mapping software for the water distribution system correlates each physical address to the water 
tap connection account number.  Addresses without an existing water tap connection are entered 
into the system as a "buildout connection".  There are 14,348 estimated taps in the District in 2038. 

The future water demand was projected using the average water consumption between 2000 and 
2018 of 158 gallons per person per day.  This average was applied to the population projections to 
determine future water demand.  No water conservation measures have been taken into account in 
this projection; therefore, the water demand per person is assumed constant through buildout 
conditions.  To calculate the projected annual water demand per user category the proportions 
calculated in Section 2 were assumed constant and were applied to the total projected water 
demand.  

FUTURE DEMAND  
Detailed calculations for future water demand and projections are provided in Error! Reference 
source not found..  A summary of projected water tap connections, population, and potable water 
use are provided in Table 21.  

Table 21. Projections: Water Taps, Population, Average Daily Demand (MGD) 

Year 
Number 
of Water 

Taps 
Population 

Residential 
Water Use 

Commercial 
Water Use 

Multi 
Family 
Water 
Use 

Duplex 
Water 
Use 

Non-
Residential 
Water Use 

Total 
Potable 
Water 
Use 76.15% 13.20% 1.22% 1.86% 0.31% 

2018 11,744 30,137 3.48 0.60 0.06 0.085 0.014 4.24 

2023 12,669 32,511 3.85 0.67 0.06 0.094 0.016 4.69 

2028 13,594 34,885 4.13 0.72 0.07 0.101 0.017 5.03 

2033 14,519 37,259 4.41 0.76 0.07 0.108 0.018 5.37 

2038 15,444 39,632 4.69 0.81 0.08 0.115 0.019 5.71 

 

Projected water demand was converted to AF in order to compare with available water supply.  
The annual total AF by user category is summarized in Table 22.   
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Table 22.  Annual Demand Projections (AF) 

Year 
Residential Water 

Use 
Commercial 
Water Use 

Multi 
Family 
Water 
Use 

Duplex 
Water 
Use 

Non-
Residential 
Water Use 

Non-
Potable 
Water 
Use 

Total 
Water 
Use 

76.15% 13.20% 1.22% 1.86% 0.31% 7.26% 
2018 4,174 723 67 102 17 398 5,481 
2023 4,561 790 73 111 19 435 5,989 
2028 4,876 845 78 119 20 465 6,403 
2033 5,191 900 83 127 21 495 6,816 
2038 5,506 954 88 134 22 525 7,230 

 

Average summer and winter daily demand projections for the highest outdoor use categories 
(residential, commercial, and non-residential) were calculated in five-year increments for the 20-
year planning period ending in 2038.  The previously established summer versus winter use ratios 
were used to determine the future demand and these projections are shown in Table 23.  

Table 23.  Summer and Winter Average Daily Demand Projections (MGD) 

Year 
Residential Commercial Multi Family Duplex Non – 

Residential 
Summer Winter Summer Winter Summer Winter Summer Winter Summer Winter 

2018 2.72 0.76 0.49 0.11 0.03 0.02 0.055 0.03 0.0140 0.0003 

2023 3.01 0.84 0.54 0.13 0.04 0.03 0.060 0.03 0.0154 0.0003 

2028 3.23 0.90 0.58 0.13 0.04 0.03 0.065 0.04 0.0166 0.0003 

2033 3.45 0.96 0.62 0.14 0.04 0.03 0.069 0.04 0.0177 0.0003 

2038 3.67 1.02 0.66 0.15 0.04 0.03 0.074 0.04 0.0188 0.0003 
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SECTION 4 – PROFILE PROPOSED FACILITIES 
The District is currently in the process of conducting a rate study and developing a 10-year capital 
improvements plan (CIP).  The goal of the CIP is to identify areas of the water treatment and 
distribution system that will require maintenance, expansion, and replacement and to appropriately 
allocate funds to those projects.  Projects currently under review for inclusion in the planning 
budget include: 

 Water supply acquisition 
 Improvements associated with water return credits 
 Dam improvements 
 Water distribution pipelines 
 Additional storage tanks 
 Meter and valve maintenance and replacement  

A number of the projects proposed for inclusion are independent of water demand.  A summary of 
the CIP projects that pertain to increasing water supply sources, increasing efficiency of water 
supply return credits, and providing adequate storage for peak conditions are presented in Table 
24.  

Table 24.  CIP Water Projects: Water Supply and Storage 

Project Projected Year of 
Financing Estimated Cost 

Additional Shares of Water Annually  $                        1,500,000  

ROY Storage  2020  $                        2,050,000  

SDS Partner Share  2020  $                           280,000  

Replace High Service Pump Production 4 2021  $                             84,033  

Treatment Plant Filters 1-3 Replacement 2022  $                        1,500,000  

Westside Well Development 2023  $                        1,000,000  

Pueblo Board of Water Works Connection 2026  $                        2,000,000  

South/North Outlet Works Intertie 2027  $                        2,000,000  
Note: 2019 CIP Water Projects excluded 

Several CIP projects can potentially be delayed or eliminated if water demand decreases through 
successful conservation efforts.  A list of these projects is included in Table 25.  
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Table 25.  CIP Water Projects Water Demand Dependent 

Project Projected Year of 
Financing Estimated Cost 

Continue looping of water mains Annually  $                                 600,000  

Infrastructure Replacement Program Annually  $                              6,281,453  

Raw Water Storage Preliminary Cost 2021  $                              4,500,000  

River Pump Station Upgrades 2023  $                                 123,000  

West Side Distribution phase 2 2025  $                              2,000,000  

West Side Distribution phase 3 2025  $                              2,160,000  

West Side Distribution Tank 2026  $                              2,160,000  

Continue looping of water mains 2026  $                                 600,000  

Purcell Blvd Main Extension 2027  $                              5,000,000  

River Pump Station Discharge Pipe 2027  $                              1,000,000  
Note: 2019 CIP Water Projects excluded 

 

The District is currently reviewing these projects for final budgetary prioritization and a decision 
is expected early in 2020.  
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SECTION 5 – WATER CONSERVATION GOALS  

WATER CONSERVATION GOALS  

The development of water conservation goals is a long-term process that begins by quantifying the 
future water demand and determining where water consumption can be reduced.  The District's 
primary goal for water conservation is to balance the water demand with the amount of water 
available.  Available water supplies are limited in the State of Colorado and in the Arkansas Basin.  
Opportunities to increase available supply water are also limited, which dictates the need for water 
conservation strategies.  

The evaluation of the future water demand and existing water supply were used to develop goals 
and identify future water savings as a percentage of future estimated water demand.  For buildout 
conditions, the projected annual demand is 8,212 AF.  The existing annual water available during 
an average year and including the use of groundwater is 8,299 AF. The District has expressed a 
desire to exclude groundwater from the supply portfolio for this Plan due to the high costs 
associated with pumping and treating this water.  The water from the groundwater wells has shown 
elevated levels of total dissolved solids and radionuclides, which lead to expensive treatment and 
waste disposal alternatives.  The depth of the wells and the poor water quality make this source 
cost prohibitive.  The available water supply without the use of the groundwater is 7,405 AF.  

The original 2012 Conservation Plan established a goal to reduce water consumption by 9.0 
percent over the 20-year planning horizon.  For this update, the projected annual average in 2038 
prior to conservation efforts is 7,230 AF. To balance the water available with the future water 
demand at buildout, this Plan’s goal is approximately 714 AF annually, or 9.9 percent of the 2038 
water demand.  While the District has water supply available in excess of the projected 2038 
demand, the conservation goal is recommended to position the District for the build-out condition 
of 8,212 AF (after the 20-year planning period of this plan). 

Through collaboration efforts with the District's representatives, conservation alternatives were 
identified and prioritized.  The following conservation alternatives have been identified:  

 Reduce outdoor water demand  
 Manage distribution system pressure  
 WTP meter accuracy  
 Meter replacement and leak detection  

In order to most effectively reach the water demand reduction goal, the primary targets of the 
conservation efforts are the high outdoor water consumption categories.  Since the Desert Hawk 
Golf Course already uses non-potable water, conservation measures will target potable water 
demand categories only.  For a reduction goal of 9 percent of the total water demand over the 20-
year period, the reduction goals per user category were established and are provided in Table 26.  
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Table 26.  20 Year Water Conservation Goals (2038) 

Category  

Annual Water Use Total Water Use Reduction Goals for Planning 
Horizon 

2038 (2018 – 2038) (2018 – 2038) 

AF AF % AF 

Residential 5,903 112,199 8.7% 9,802.0 

Commercial 953 18,216 12.0% 2,186.0 
Non-Residential 
(Irrigation) 362 7,610 12.0% 913.2 

Total Demand 7,218 138,025 9% 12,901 

 

To meet the nine percent water demand reduction goal, interim reduction periods have been 
established.  This concept provides tools for analysis of the water conservation goals set forth in 
this Plan.  An increase in water reduction every five years will be used to track the District's 
progress through the planning horizon.  The water reduction targets for the interim years are 
provided in Table 27. 

Table 27.  Water Demand Reduction Targets 

Year  
Use for Planning Period Total Reduction Goals 

AF % AF 

2018 – 2023 36,285 2% 726 

2018 – 2028 68,644 4% 2,746 

2018 – 2033 102,559 7% 7,179 

2013 – 2038 138,029 9% 12,423 

 

The reduction target, for the three interim periods by use category, are provided in Table 28 thru 
Table 30.  The water conservation measures and programs evaluated to meet these goals will be 
discussed in Sections 6 thru 9.  

Table 28.  Incremental Water Conservation Goals:  5 year 

Category 
Water Use for Target 

Period Total Reduction Goals  

AF % AF 
Residential 29,321 1.7% 504 

Commercial 4,789 2.7% 130 

Non-Residential (Irrigation) 2,174 4.2% 92 

Total Demand 36,285 2% 726 
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Table 29.  Incremental Water Conservation Goals:  10 year 

Category 
Water Use for Target Period Total Reduction Goals  

AF % AF 
Residential 55,598 3.7% 2070 

Commercial 9,059 4.7% 428 

Non-Residential (Irrigation) 3,986 6.2% 248 

Total Demand 68,644 4% 2,746 
 

Table 30.  Incremental Water Conservation Goals:  15 year 

Category 
Water Use for Target 

Period Total Reduction Goals  

AF % AF 
Residential 83,225 6.6% 5,496 

Commercial 13,535 8.1% 1,097 

Non-Residential (Irrigation) 5,798 10.1% 586 

Total Demand 102,559 7% 7,179 

 

The 20-year water conservation goals (2038) are shown in Table 27.  
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SECTION 6 – CONSERVATION MEASURES AND 
PROGRAMS 

WATER CONSERVATION MEASURES AND PROGRAMS 

In order to determine the most effective methods to meet the District's water conservation goals, a 
list of potential programs and measures was developed and evaluated.  The list is separated into 
categories that address water supply and those that address water demand.  Conservation efforts 
pertaining to water supply primarily address maintenance of the distribution system.  Demand side 
measures include education programs, audits, rebates and regulations.  This list is provided as 
Table 31 and consist of the following: 

 Supply Side Measures and Programs - Maintenance Programs 

 Water Reuse System - Water rights credits: the water supply portfolio developed in 
these studies take into account the District's water reuse credits and the reuse credits 
that are attained through the construction of the Wildhorse Pipeline Project. 

 Water Reuse System - Treated Wastewater: Colorado Water Court Decree Nos. 
85CW134 (A) and (B) allow for the exchange and reuse of sewered return flows to the 
Arkansas River below the Pueblo Reservoir Dam. Currently, treated wastewater 
effluent water is discharged into a dry drainage that confluences with Wildhorse Creek 
before flowing into the Arkansas River. The measuring exchange point is near the 
Arkansas River, and due to evaporation and groundwater infiltration, the District loses 
up to 50 percent of its measured flow between the wastewater discharge and the 
Arkansas River measuring point. The District plans to install the Wildhorse Pipeline to 
capture the effluent and other return flows from below the wastewater treatment plant 
in Pesthouse Gulch and then pipe these diverted flows to a measuring point near the 
Arkansas River on Wildhorse Creek. Additionally, a large portion of the District is 
served by on-site wastewater treatment systems (OWTSs), which discharge effluent 
from an individual residence to the groundwater. The Wildhorse Pipeline Project will 
also capture groundwater returns from the OWTSs. This project will allow the District 
to exchange approximately 400 more acre-feet (AF) per year without the purchase of 
any additional water rights. 

 Water Meter Testing and Replacement Program: Accuracy of existing water production 
meters is fundamental for evaluating water conservation efforts and success.  This 
measure implements a program to maintain and replace inaccurate meters. 

 Leak Detection & Repair Program: Measure includes leak detection for the District's 
water distribution system and subsequent replacement and repair as required.  The 
District is currently in the process of developing the leak detection program.  
Preliminary efforts to develop this program have focused on initial leak detection 
efforts and leak testing methods.  Initial leak detection efforts will focus on valve 
testing and replacement as the system's valves have been in service for 30-40 years on 
average and leaks have already been identified surrounding the system's valves.  The 



Pueblo West Metropolitian District  
Water Conservation Plan 
August 2020 41 

District will be using sonic leak detection methods until the condition of the valves are 
suitable for pressure testing methods to be incorporated. 

 Pressure Management: Reduction of pressure in high pressure zones and throughout 
the distribution system to an average pressure of 80 psi. Reducing system pressure will 
reduce water loss through the distribution system caused by leaks and increase 
efficiency of irrigation systems.   

 Demand Side Measures and Programs – Education Programs 

 Water-Saving Demonstration: This measure provides water-saving demonstrations 
throughout the community that highlight innovative water conservation ideas.  

 School Programs and Presentations: The water conservation office will inform, involve 
and educate the local public schools on issues related to water management and the 
importance of water conservation. 

 Information and Understandable Water Bill: This measure provides transparent access 
to information to allow for users to understands their water bill in a readable and 
comprehensive format. 

 Water Bill Inserts with Conservation Information: The water bill, when coupled with 
quarterly educational brochures on minimizing water use can be a powerful tool and 
encourage users to practice conservation.   

 Xeriscape Gardening Class: This measure allows for the District to facilitate Xeriscape 
Gardening Classes to educate users on water-conserving landscape to reduce or 
eliminate plant watering. 

 Xeriscape Demonstration Garden: This measure allows for a District owned Xeriscape 
Demonstration Garden for users to see examples of water-saving landscape ideas.   

 Designated Water Conservation Officer: A full time employee (8 hours per day, 40 
hours per week) to conduct water conservation activities. 

 Demand Side Measures and Programs – Audits, Rebates and Incentives 

 Commercial Irrigation Design/Retrofit Rebate: This measure would encourage water 
conservation in commercial irrigation design and retrofits by offering a financial 
incentive in proportion to overall water conservation.  The design would pass an 
inspection prior to plant material installation. 

 Residential Indoor Water Audit: This measure would require homeowners with toilets 
with higher flow than 1.6 gpm to replace their existing toilets.  All future construction 
would be required to install 1.6 gpm toilets. 

 Residential Outdoor Water Audit: Requires all properties in the District that will be 
landscaped (new or replacement) to pass an inspection prior to plant material 
installation. 

 District Owned Facilities Indoor Water Audit:  This measure would require an indoor 
water audit on District Owned Facilities.   

 District Owned Facilities Outdoor Water Audit: This measure would require an outdoor 
water audit on District Owned Facilities.   

 Annual Irrigation Audit and $500 Irrigation Rebate for Large Users: Measure will offer 
free water audits to the large outdoor irrigation customers and provide a rebate to those 
customers electing to receive audits.  The rebate will have a maximum value of $500 
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per customer and can be applied to water efficiency measures indicated by the water 
audit. 

 Demand Side Measures and Programs – Audits, Rebates and Incentives 

 Water restrictions - Hour/Days: This measure further restricts outdoor water use during 
the summer months (May - September). Outdoor water use will not be permitted 
between 11 a.m. and 6 p.m. during these months. 

 Water Rate Structure Changes: This measure would utilize a rate structure to encourage 
conservation.  Conservation pricing structures include increasing unit prices with 
increased consumption such as inverted block rates, base rates and excess use rates 
such as water budget rates, and seasonal rates. Seasonal rate structures may include 
additional charges for upper block (outdoor) usage or excess-use surcharges for 
commercial customers to reduce demand during summer months. The goal of 
conservation pricing is to develop long run consumption patterns consistent with cost. 

 District Ran Sensor Equipment: This measure would require installation of a rain and 
wind sensor on all irrigation systems that are installed (or renovated) in the District and 
all new developments.  Rain and wind sensors are installed to turn off irrigation systems 
when it is raining or during periods of high winds in order to reduce unnecessary water 
consumption. 

 Practical Turf for Sports Fields: This measure would require all schools and 
institutions, as well as District owned natural grass fields to be replaced with synthetic 
turf fields. 

 Irrigation Scheduling: This policy restricts the amount of the customer's lot which can 
be irrigated.  Policy affects new residential, commercial, and non-residential 
(irrigation) categories.  The 10% value was obtained from the City of Evans 
Conservation Plan (2009).  Other municipalities use 20% (Albuquerque, New Mexico), 
35% (Marin Municipal Water District in California), etc.  The 10% value can be 
adjusted to in a follow up evaluation based on District habits.  The weather in Pueblo 
West is variable, and most existing and new residents do not irrigate consistently.   

SCREENING CRITERIA  

Screening criteria were developed to select which water conservation measures would be further 
evaluated to meet the goals established in Section 5.  Each of the measures in Table 31 were 
screened to determine if further evaluation is appropriate.  Several measures will require additional 
planning efforts to make the final determination if future evaluation is warranted.  Further 
evaluation is warranted at this time if the following criteria are met:  

 Address high outdoor consumption categories 
 Potential to be financially feasible 
 Quantifiable results  
 Satisfies the CWCB specified statute for required measures and programs 

The measures selected for further evaluated are provided in Table 32.  
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Table 31.  Initial Conservation Measures and Programs Screening 

Conservation Measure or Program Existing Further Evaluation Comment 
Su

pp
ly

 s
id

e 
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m

s 
Maintenance Programs  
Water Reuse System - Water rights credits Yes No  Currently in use 

Water Reuse System - Treated Wastewater  Yes No  Currently in use 

Water Meter Testing and Replacement Program Yes No  Currently in use 

Leak Detection & Repair Program  Yes No  Currently in use 

Pressure Management  Yes Yes Currently in use 
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Education Programs 
Water-Saving Demonstration Yes No  Re-evaluate with future planning efforts  

School Programs and Presentations  Yes No  Re-evaluate with future planning efforts  

Informative and Understandable Water Bill  Yes No  Currently in use 

Water Bill Inserts with Conservation Information  No  Yes Re-evaluate with future planning efforts  

Xeriscape Gardening Class No  Yes Re-evaluate with future planning efforts  

Xeriscape Demonstration Garden  Yes No  Currently in use 

Designated Water Conservation Officer Yes No  Currently one officer 

Audits, Rebates and Incentives 
Commercial Irrigation Design/Retrofit Rebate  No  Yes Evaluate with future planning efforts 

Residential Indoor Water Audit Yes Yes Evaluate with future planning efforts 

Residential Outdoor Water Audit Yes Yes Evaluate with future planning efforts 

District Owned Facilities Indoor Water Audit  No  Yes Evaluate with future planning efforts 

District Owned Facility Outdoor Water Audit (Large Users and Non) No  Yes Evaluate with future planning efforts 

Annual Irrigation Audit and $500 Irrigation Rebate for Large Users No  Yes Option will be evaluated 

Regulations and Standards  

Water restrictions - Hour/Days Yes Yes Implemented in the WCDP.  Evaluate implications of more frequent 
use  

Water Rate Structure Changes Yes No  A rate study is being conducted and is not incorporated as part of 
this Conservation Plan  

District Rain Sensor Equipment No  Yes Option will be evaluated 

Practical Turf for Sports Fields  No  Yes Option will be evaluated 

Irrigation Scheduling  No  Yes Evaluate with future planning efforts 
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Table 32.  Conservation Measures for Further Evaluation 
Conservation Measure or Program 
Maintenance Programs  
Pressure Management 

Education Programs 
Water Bill Inserts with Conservation Information  

Audits, Rebates and Incentives 
Commercial Irrigation Design/Retrofit Rebate  

Residential Indoor Water Audit 

Residential Outdoor Water Audit 

District Owned Facilities Indoor Water Audit  

District Owned Facility Outdoor Water Audit (Large Users and Non) 

Annual Irrigation Audit and $500 Irrigation Rebate for Large Users 

Regulations and Standards 
Water restrictions - Hour/Days 

District Rain Sensor Equipment 

Irrigation, Turf and Landscape Standards for New Construction 

Practical Turf for Sports Fields  

Irrigation Scheduling  
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SECTION 7 – EVALUATION AND SELECTION 
The initial screening discussed in Section 6 resulted in 12 options for further evaluation in this 
Plan.  The water conservation planning process requires long-term, continued evaluation of 
program success and shortfalls.  During a subsequent planning effort with PWMD, 16 additional 
options from the initial screening were noted as measures of interest to be evaluated in the future.  

COST AND WATER SAVINGS OF CONSERVATION OPTIONS   

To develop cost and water savings, the method outlined in the AWWA Water Conservation 
Programs – A Planning Manual was used in conjunction with the Guidebook of Best Practices for 
Municipal Water Conservation in Colorado, as well as, papers and planning documents from 
Arizona, Texas, California, Colorado, the Environmental Protection Agency, and Amy Vickers, 
Handbook of Water Use and Conservation.  The details of the cost-benefit evaluation are provided 
in Appendix .  

All programs were evaluated beginning in year one (2018) in order to assess the options across a 
consistent time frame; however, measures will be implemented as described in Sections 7 and 8, 
over five year increment periods.  Annual water savings have been calculated, as well as water 
savings at each of the five-year milestones to evaluate the most effective implementation methods 
to meet the District's goals.  

In the cost-benefit analysis, the costs to the District include: projected lost revenue from water 
savings, one-time implementation costs, annual material costs, annual labor costs, and staff 
requirements.  Cost values for this evaluation are approximate and are for planning purposes only.  
To develop an understanding of the ultimate cost to the District over the planning period, all 
programs were evaluated at full implementation.  Rankings of the programs were determined by 
comparing the cost of each program per 1,000 gallons of water saved at each of the interim years.  
Ranking the measures at each of the interim periods was completed to develop an implementation 
plan.   

Table 33 thru Table 36 provide a summary of the cost-benefit analysis for each of the four interim 
phases.  Total costs to the District and estimated water savings for each of the planning phases are 
shown along with rankings for the conservation measures.  Information on each of the measures 
and how they were evaluated is provided in Appendix . 



Pueblo West Metropolitian District 
Water Conservation Plan 
August 2020                   46 

Table 33.  Cost-Benefit Analysis Summary for Phase 1 (2018 - 2023) 

Conservation Measure or Program  
# of 

Participants 
Annually  

Annual Water 
Savings  
(gallons) 

 5 Year Water 
Savings  
(gallons)  

Annual Revenue 
Loss Due to 

Decreased Use 

Total Cost  Annual 
Cost  

5 Year Total 
Cost 

Cost per 
1000 Gallons 

Saved  
Rank One Time Labor 

and Material Cost  
Annual 
Labor   

Annual 
Materials  

Su
pp

ly
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s Maintenance Programs  

Water Meter Testing and Replacement Program  -         30,718,764          153,593,819  $0 $7,500 $500 $65,000 $65,500 $335,000 $2.18 3 
Leak Detection & Repair Program  3         30,718,764          153,593,819  $0 $0 $11,500 $15,000 $26,500 $132,500 $0.86 2 
Pressure Management  -         30,718,764          153,593,819  $0 $6,500 $2,500 $20,000 $22,500 $119,000 $0.77 1 
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Education Programs 
Designated Water Conservation Officer -         28,020,514          140,102,569  $89,017 $0 $65,000 $0 $65,000 $770,086 $5.50 6 

Audits, Rebates and Incentives 

Annual Irrigation Audit and $500 Irrigation Rebate for Large Users  12            1,558,943               7,794,713  $5,176 $2,000 $700 $9,600 $10,300 $79,378 $10.18 8 

Regulations and Standards  
Water Restrictions - Hour/Days -         62,112,139          310,560,694  $196,905 $6,000 $7,500 $0 $7,500 $1,028,027 $3.31 4 

Residential Indoor Water Audit 250                 72,347                  361,737  $227 $2,500 $1,250 $0 $1,250 $9,886 $27.33 10 

Commercial and Residential Rain and Wind Sensor Requirement -               634,793               3,173,966  $2,011 $6,250 $17,500 $0 $17,500 $103,807 $32.71 11 

Irrigation, Turf and Landscape Standards for New Construction -            1,057,989               5,289,944  $3,352 $6,250 $5,000 $0 $5,000 $48,012 $9.08 7 

Practical Turf for Sports Fields  -            6,146,511             30,732,556  $20,406 $1,603,500 $15,000 $0 $15,000 $1,780,532 $57.94 12 

New Landscape Lawn Permits  10         17,512,821             87,564,105  $55,636 $6,500 $2,700 $1,000 $3,700 $303,179 $3.46 5 

Irrigation Scheduling  -            1,057,989               5,289,944  $3,352 $6,000 $17,500 $0 $17,500 $110,262 $20.84 9 

 

Table 34.  Cost-Benefit Analysis Summary for Phase 2 (2023 - 2028) 

Conservation Measure or Program  
# of 

Participants 
Annually  

Annual Water 
Savings  
(gallons) 

 10 Year Water 
Savings  
(gallons)  

Annual Revenue 
Loss Due to 

Decreased Use 

Total Cost  Annual 
Cost  

10 Year 
Total Cost 

Cost per 
1000 Gallons 

Saved  
Rank One Time Labor 

and Material Cost  
Annual 
Labor   

Annual 
Materials  

Su
pp

ly
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s Maintenance Programs  

Water Meter Testing and Replacement  Program  -         32,239,123          322,391,232  $0 $7,500 $500 $65,000 $65,500 $662,500 $2.05 3 
Leak Detection & Repair Program  3         32,239,123          322,391,232  $0 $0 $11,500 $15,000 $26,500 $265,000 $0.82 2 
Pressure management  -         32,239,123          322,391,232  $0 $6,500 $2,500 $20,000 $22,500 $231,500 $0.72 1 
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Education Programs 
Designated Water Conservation Officer -         29,523,765          295,237,652  $93,793 $0 $65,000 $0 $65,000 $1,587,929 $5.38 6 

Audits, Rebates and Incentives 

Annual Irrigation Audit and $500 Irrigation Rebate for Large Users  12            1,558,311             15,583,106  $5,174 $2,000 $700 $9,600 $10,300 $156,736 $10.06 8 

Regulations and Standards  
Water Restrictions - Hour/Days -         65,444,346          654,443,461  $207,469 $6,000 $7,500 $0 $7,500 $2,155,690 $3.29 4 

Residential Indoor Water Audit 250                 72,479                  724,788  $228 $2,500 $1,250 $0 $1,250 $17,276 $23.84 10 

Commercial and Residential Rain and Wind Sensor Requirement -               611,210               6,112,099  $1,937 $6,250 $17,500 $0 $17,500 $200,618 $32.82 12 

Irrigation, Turf and Landscape Standards for New Construction -            1,018,683             10,186,832  $3,228 $6,250 $5,000 $0 $5,000 $88,530 $8.69 7 

Practical Turf for Sports Fields  -            6,146,511             61,465,111  $20,406 $1,603,500 $15,000 $0 $15,000 $1,957,564 $31.85 11 

New Landscape Lawn Permits  10         18,452,353          184,523,532  $58,621 $6,500 $2,700 $1,000 $3,700 $629,706 $3.41 5 

Irrigation Scheduling  -            1,018,683             10,186,832  $3,228 $6,000 $17,500 $0 $17,500 $213,280 $20.94 9 
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Table 35.  Cost-Benefit Analysis Summary for Phase 3 (2028 - 2033) 

Conservation Measure or Program  
# of 

Participants 
Annually  

Annual Water 
Savings  
(gallons) 

 15 Year Water 
Savings  
(gallons)  

Annual Revenue 
Loss Due to 

Decreased Use 

Total Cost  Annual 
Cost  

15 Year 
Total Cost 

Cost per 
1000 Gallons 

Saved  
Rank One Time Labor 

and Material Cost  
Annual 
Labor   

Annual 
Materials  

Su
pp

ly
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m
s Maintenance Programs  

Water Meter Testing and Replacement  Program  -         33,759,483          506,392,239  $0 $7,500 $500 $65,000 $65,500 $990,000 $1.96 3 
Leak Detection & Repair Program  3         33,759,483          506,392,239  $0 $0 $11,500 $15,000 $26,500 $397,500 $0.78 2 
Pressure Management  -         33,759,483          506,392,239  $0 $6,500 $2,500 $20,000 $22,500 $344,000 $0.68 1 
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Education Programs 
Designated Water Conservation Officer -         31,027,017          465,405,248  $98,569 $0 $65,000 $0 $65,000 $2,453,528 $5.27 6 

Audits, Rebates and Incentives 

Annual Irrigation Audit and $500 Irrigation Rebate for Large Users  12            1,558,387             23,375,801  $5,174 $2,000 $700 $9,600 $10,300 $234,108 $10.01 8 

Regulations and Standards  
Water Restrictions - Hour/Days -         68,776,553       1,031,648,301  $218,033 $6,000 $7,500 $0 $7,500 $3,388,990 $3.29 4 

Residential Indoor Water Audit 250                 72,560               1,088,405  $228 $2,500 $1,250 $0 $1,250 $24,668 $22.66 10 

Commercial and Residential Rain and Wind Sensor Requirement -               608,511               9,127,666  $1,928 $6,250 $17,500 $0 $17,500 $297,675 $32.61 12 

Irrigation, Turf and Landscape Standards for New Construction -            1,014,185             15,212,777  $3,214 $6,250 $5,000 $0 $5,000 $129,459 $8.51 7 

Practical Turf for Sports Fields  -            6,146,511             92,197,667  $20,406 $1,603,500 $15,000 $0 $15,000 $2,134,596 $23.15 11 

New Landscape Lawn Permits  10         19,391,885          290,878,280  $61,605 $6,500 $2,700 $1,000 $3,700 $986,080 $3.39 5 

Irrigation Scheduling  -            1,014,185             15,212,777  $3,214 $6,000 $17,500 $0 $17,500 $316,709 $20.82 9 

 

Table 36.  Cost-Benefit Analysis Summary for Phase 4 (2033 - 2038) 

Conservation Measure or Program  
# of 

Participants 
Annually  

 Annual Water 
Savings  
(gallons)  

 20 Year Water 
Savings  
(gallons)  

Annual Revenue 
Loss Due to 

Decreased Use 

Total Cost  Annual 
Cost  

20 Year 
Total Cost 

Cost per 
1000 Gallons 

Saved  
Rank One Time Labor 

and Material Cost  
Annual 
Labor   

Annual 
Materials  
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Water Meter Testing and Replacement  Program  -         35,279,842          705,596,839  $0 $7,500 $500 $65,000 $65,500 $1,317,500 $1.87 3 
Leak Detection & Repair Program  3         35,279,842          705,596,839  $0 $0 $11,500 $15,000 $26,500 $530,000 $0.75 2 
Pressure Management  -         35,279,842          705,596,839  $0 $6,500 $2,500 $20,000 $22,500 $456,500 $0.65 1 
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Education Programs 
Designated Water Conservation Officer -         32,530,268          650,605,359  $103,344 $0 $65,000 $0 $65,000 $3,366,883 $5.18 6 

Audits, Rebates and Incentives 

Annual Irrigation Audit and $500 Irrigation Rebate for Large Users  12            1,559,378             31,187,560  $5,177 $2,000 $700 $9,600 $10,300 $311,543 $9.99 8 

Regulations and Standards  
Water Restrictions - Hour/Days -         72,108,761       1,442,175,213  $228,596 $6,000 $7,500 $0 $7,500 $4,727,925 $3.28 4 

Residential Indoor Water Audit 250                 72,560               1,451,206  $228 $2,500 $1,250 $0 $1,250 $32,057 $22.09 11 

Commercial and Residential Rain and Wind Sensor Requirement -               611,629             12,232,571  $1,938 $6,250 $17,500 $0 $17,500 $395,013 $32.29 12 

Irrigation, Turf and Landscape Standards for New Construction -            1,019,381             20,387,618  $3,230 $6,250 $5,000 $0 $5,000 $170,855 $8.38 7 

Practical Turf for Sports Fields  -            6,146,511          122,930,222  $20,406 $10 $15,000 $0 $15,000 $2,311,628 $18.80 9 

New Landscape Lawn Permits  10         20,331,417          406,628,350  $64,590 $6,500 $2,700 $1,000 $3,700 $1,372,302 $3.37 5 

Irrigation Scheduling  -            1,019,381             20,387,618  $3,230 $6,000 $17,500 $0 $17,500 $420,605 $20.63 10 
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Based on the results in the tables above, the cost incurred by the District per 1,000 gallons ranges 
from $0.65 to $58.  Excluding the minimum and maximum, the average cost per 1,000 gallons is 
approximately $12.05.  The highest-ranking conservation measures were predominantly related to 
maintenance of the supply side, to minimize system losses.  Other low cost options included 
implementation of a more restrictive water irrigation schedule during the summer and the 
regulations pertaining to new landscape permits.   

COMPARISON OF BENEFITS AND COSTS 

The rankings for each of the four phases are shown in Table 37 thru Table 40.  The rankings are 
reflective of the cost to the District per 1,000 gallons of water saved. 

Table 37.  Rankings for Phase 1 Water Conservation Measures 2018 – 2023 

Rank Conservation Measure or Program  Cost per 1000 
Gallons Saved  

1 Pressure Management  $0.77 
2 Leak Detection & Repair Program  $0.86 
3 Water Meter Testing and Replacement Program  $2.18 
4 Water Restrictions - Hour/Days $3.31 
5 New Landscape Lawn Permits  $3.46 
6 Designated Water Conservation Officer $5.50 
7 Irrigation, Turf and Landscape Standards for New Construction $9.08 
8 Annual Irrigation Audit and $500 Irrigation Rebate for Large Users  $10.18 
9 Irrigation Scheduling  $20.84 

10 Residential Indoor Water Audit $27.33 
11 Commercial and Residential Rain and Wind Sensor Requirement $32.71 
12 Practical Turf for Sports Fields  $57.94 
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Table 38.  Rankings for Phase 2 Water Conservation Measures 2023 – 2028 

Rank Conservation Measure or Program  Cost per 1000 
Gallons Saved  

1 Pressure management  $0.72 
2 Leak Detection & Repair Program  $0.82 
3 Water Meter Testing and Replacement  Program  $2.05 
4 Water Restrictions - Hour/Days $3.29 
5 New Landscape Lawn Permits  $3.41 
6 Designated Water Conservation Officer $5.38 
7 Irrigation, Turf and Landscape Standards for New Construction $8.69 
8 Annual Irrigation Audit and $500 Irrigation Rebate for Large Users  $10.06 
9 Irrigation Scheduling  $20.94 

10 Residential Indoor Water Audit $23.84 
11 Practical Turf for Sports Fields  $31.85 
12 Commercial and Residential Rain and Wind Sensor Requirement $32.82 

 
Table 39.  Rankings for Phase 3 Water Conservation Measures 2028 – 2033 

Rank Conservation Measure or Program  Cost per 1000 
Gallons Saved  

1 Pressure Management  $0.68 
2 Leak Detection & Repair Program  $0.78 
3 Water Meter Testing and Replacement  Program  $1.96 
4 Water Restrictions - Hour/Days $3.29 
5 New Landscape Lawn Permits  $3.39 
6 Designated Water Conservation Officer $5.27 
7 Irrigation, Turf and Landscape Standards for New Construction $8.51 
8 Annual Irrigation Audit and $500 Irrigation Rebate for Large Users  $10.01 
9 Irrigation Scheduling  $20.82 

10 Residential Indoor Water Audit $22.66 
11 Practical Turf for Sports Fields  $23.15 
12 Commercial and Residential Rain and Wind Sensor Requirement $32.61 
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Table 40.  Rankings for Phase 4 Water Conservation Measures 2033 – 2038 

Rank Conservation Measure or Program  Cost per 1000 
Gallons Saved  

1 Pressure Management  $0.65 
2 Leak Detection & Repair Program  $0.75 
3 Water Meter Testing and Replacement  Program  $1.87 
4 Water Restrictions - Hour/Days $3.28 
5 New Landscape Lawn Permits  $3.37 
6 Designated Water Conservation Officer $5.18 
7 Irrigation, Turf and Landscape Standards for New Construction $8.38 
8 Annual Irrigation Audit and $500 Irrigation Rebate for Large Users  $9.99 
9 Practical Turf for Sports Fields  $18.80 

10 Irrigation Scheduling  $20.63 
11 Residential Indoor Water Audit $22.09 
12 Commercial and Residential Rain and Wind Sensor Requirement $32.29 

 

EVALUATION CRITERIA 1 

In order to determine which of the measures to select for implementation, the following additional 
criteria were used:  

 Corresponds to existing Capital Improvements Plan 
 Financial limitations 
 Staff limitations 
 Board and staff approval 
 Public acceptance 

SELECTED CONSERVATION MEASURES AND PROGRAMS  

Based on the evaluation criteria specified above, the District has decided to proceed with ten of 
the evaluated measures.  The practical turf for sports fields and water efficient toilets for existing 
residential customers will not be included in the implementation plan.   

The practical turf for sports fields was evaluated for replacement of existing fields; the cost per 
1000 gallons for installing synthetic turf for new field areas was not evaluated.  It is recommended 
that the District reevaluate the cost per 1000 gallons for all new sports fields or other areas 
requiring irrigation within the initial five-year period.  This recommendation will be added to the 
Plan's implementation schedule.  

The water efficient toilets for existing residential customers were eliminated due to the minimal 
amount of customers affected and therefore, the small water savings associated.  In addition, the 
majority of toilets that were installed prior to 1993 are reaching the end of their useful life and will 
likely be replaced regardless of the implementation of a District regulation.  
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The ten options selected for implementation have been compared to the conservation goals for the 
four phases established in Section 5 and are summarized in Table 41. 
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Table 41.  Conservation Measure Water Savings & Water Conservation Plan Goals 

Conservation Measures and Programs 
PHASE 1   PHASE 2  PHASE 3  PHASE 4 

gal A.F. gal A.F. gal A.F. gal A.F. 
Residential Conservation  
SAVINGS GOALS             164,246,623           504        674,521,471        2,070    1,790,950,752        5,496    3,193,989,568         9,802  
Water Meter Testing and Replacement Program             116,964,902       359.0        245,507,659        753.4        385,628,270    1,183.4        537,326,735      1,649.0  
Leak Detection & Repair Program             116,964,902       359.0        245,507,659        753.4        385,628,270    1,183.4        537,326,735      1,649.0  
Pressure Management             116,964,902       359.0        245,507,659        753.4        385,628,270    1,183.4        537,326,735      1,649.0  
Designated Water Conservation Officer            116,628,095       357.9        245,769,975        754.2        387,425,640    1,189.0        541,595,090      1,662.1  
Annual Irrigation Audit and $500 Irrigation Rebate for Large Users                -                   -                   -                    -    
Water Restrictions - Hour/Days            258,525,610       793.4        544,790,110    1,671.9        858,793,502    2,635.5    1,200,535,784      3,684.3  
Residential Indoor Water Audit               -                
Commercial and Residential Rain and Wind Sensor Requirement               -                   -              7,658,438          23.5          10,272,353           31.5  
Irrigation, Turf and Landscape Standards for New Construction               -                   -              4,254,688          13.1            8,560,295           26.3  
Practical Turf for Sports Fields                -                   -                   -                    -    
New Landscape Lawn Permits                -            76,803,117        235.7        161,427,350        495.4        253,872,699         779.1  
Irrigation Scheduling                -                   -              4,254,688          13.1            8,560,295           26.3  
SUM            726,048,412       2,228    1,603,886,179        4,922    2,580,699,114        7,920    3,635,376,719       11,157  
Commercial Conservation  
SAVINGS GOALS                42,428,916       130.2        139,430,960           428        357,433,967        1,097        712,295,421         2,186  
Water Meter Testing and Replacement  Program                20,271,004          62.2          42,548,547        130.6          66,832,631        205.1          93,123,254         285.8  
Leak Detection & Repair Program                20,271,004          62.2          42,548,547        130.6          66,832,631        205.1          93,123,254         285.8  
Pressure Management                20,271,004          62.2          42,548,547        130.6          66,832,631        205.1          93,123,254         285.8  
Designated Water Conservation Officer               22,626,971          69.4            1,632,396            5.0          75,164,295        230.7        105,074,650         322.5  
Annual Irrigation Audits and $500 Irrigation Rebate for Large Users                 7,794,713          23.9          15,583,106          47.8          23,375,801          71.7          31,187,560           95.7  
Water Restrictions - Hour/Days               50,156,451       153.9        105,694,514        324.4        166,614,188        511.3        232,915,473         714.8  
Residential Indoor Water Audit               -                   -                   -                    -    
Commercial and Residential Rain Sensor Requirement                    403,994            1.2                979,438            3.0            1,469,228            4.5            1,960,217              6.0  
Irrigation, Turf and Landscape Standards for New Construction               -                   -                  816,238            2.5            1,633,514              5.0  
Practical Turf for Sports Fields                -                   -                   -                    -    
New Landscape Lawn Permits                -            14,900,542          45.7          31,318,456          96.1          49,253,742         151.2  
10% of Lot Irrigation Restriction                -                   -                  816,238            2.5            1,633,514              5.0  

SUM            141,795,140           435        266,435,639           818        500,072,337        1,535        703,028,433         2,158  
Non - Residential Conservation  
SAVINGS GOALS                29,892,599          91.7          29,892,599             92        190,902,697           586        297,575,439            913  
Water Meter Testing and Replacement  Program                     477,761            1.5            1,002,814            3.1            1,575,158            4.8            2,194,794              6.7  
Leak Detection & Repair Program                     477,761            1.5            1,002,814            3.1            1,575,158            4.8            2,194,794              6.7  
Pressure Management                20,271,004          62.2          42,548,547        130.6          66,832,631        205.1          93,123,254         285.8  
Designated Water Conservation Officer                    847,504            2.6            1,785,941            5.5            2,815,313            8.6            3,935,619           12.1  
Annual Irrigation Audits and $500 Irrigation Rebate for Large Users               -                   -                   -                    -    
Water Restrictions - Hour/Days                 1,878,633            5.8            3,958,836          12.1            6,240,611          19.2            8,723,956           26.8  
Residential Indoor Water Audit               -                   -                   -                    -    
Commercial and Residential Rain Sensor Requirement               -                   -                   -                    -    
Irrigation, Turf and Landscape Standards for New Construction               -                   -                   -                    -    
Practical Turf for Sports Fields                -                   -                   -                    -    
New Landscape Lawn Permits                                 -                -                  558,107            1.7            1,173,047            3.6            1,844,821              5.7  
10% of Lot Irrigation Restriction                -                   -                   -                    -    
SUM               23,952,662             74          50,857,059           156          80,211,918           246        112,017,237            344  
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Now that the water savings for each of the conservation measures has been evaluated, the 
conservation goals established in Section 5 are reassessed.  In summary, to meet the 2038 reduction 
goals, a majority of the programs must be implemented during the first phase.  This increases the 
water demand reductions for the first three interim periods to percentages that are greater than 
established in Section 5.  This summary is available in Table 42 thru Table 45.  The implementation 
schedule for the conservation measures is discussed in Section 8.  

Table 42.  Water Conservation Goal Comparison Phase 1 

Water Use Categories 
Phase 1 

Total 
Projected 
Water Use  

Preliminary 
Conservation 

Goals  

Water Savings 
from Selected 

Programs 

Amount of 
Conservation 

from 
Programs 
Selected  

Adjusted 
Conservation 

Goals 

A.F. A.F. % A.F. % A.F. % 
Residential         29,321          504  1.7%                2,228  7.6%         2,228  7.6% 
Commercial           4,789          130  2.7%                    434  9.1%            434  9.1% 
Non - Residential          2,174            92  4.2%                      74  3.4%               74  3.4% 

TOTAL        36,285          726  2.0%                2,736  7.5%         2,736  7.5% 

Table 43.  Water Conservation Goals Comparison Phase 2 

Water Use Categories 
Phase 2 

Total 
Projected 
Water Use  

Preliminary 
Conservation 

Goals  

Water Savings 
from Selected 

Programs 

Amount of 
Conservation 

from 
Programs 
Selected  

Adjusted 
Conservation 

Goals 

A.F. A.F. % A.F. % A.F. % 
Residential         55,598      2,070  3.7%                4,922  8.85%         4,922  8.9% 

Commercial           9,059          
428  4.7%                    815  9.0%            815  9.0% 

Non - Residential          3,986          
248  6.2%                    156  3.9%            156  3.9% 

TOTAL        68,644      2,746  4.0%                5,893  8.6%         5,893  8.6% 

Table 44.  Conservation Goals Comparison Phase 3 

Water Use 
Categories Phase 3  

Total 
Projected 
Water Use  

Preliminary 
Conservation 

Goals  

Water Savings 
from Selected 

Programs 

Amount of 
Conservation 

from 
Programs 
Selected  

Adjusted 
Conservation 

Goals 

A.F. A.F. % A.F. % A.F. % 
Residential               83,225     5,496  6.6%                7,920  9.52%     7,920  9.5% 
Commercial               13,535     1,097  8.1%                1,535  11.3%     1,535  11.3% 

Non - Residential                5,798         
586  10.1%                    246  4.2%         

246  4.2% 

TOTAL            102,559     7,179  7.0%                9,701  9.5%     9,701  9.5% 
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Table 45.  Conservation Goals Comparison Phase 4 

Water Use Categories 
Phase 4 

Total 
Projected 
Water Use  

Preliminary 
Conservation 

Goals  

Water Savings 
from Selected 

Programs 

Amount of 
Conservation 

from 
Programs 
Selected  

Adjusted 
Conservation 

Goals 

A.F. A.F. % A.F. % A.F. % 
Residential      112,199      9,802  8.7%              11,157  9.9%   11,157  9.9% 
Commercial         18,216      2,186  12.0%                2,158  11.8%     2,158  11.8% 
Non - Residential          7,610          913  12.0%                    344  4.5%         344  4.5% 
TOTAL     138,025    12,901  9.3%              13,658  9.9%   13,658  9.9% 

 

The projected water savings from the implemented conservation measures were similar to the 
initial conservation goals for the 20-year planning horizon.  The residential category water demand 
reduction percentage was increased from 8.7 percent to 9.9 percent.  The commercial category 
water demand percentage remained decreased from 12 percent to 11.8 percent.  The non- 
residential category was not capable of meeting the12 percent reduction goal using the selected 
measures and was reduced to 4.5 percent.  Overall, percent reduction in water demand for the 
planning horizon is 9.9 percent, which is consistent with the district's nine percent water 
conservation goal.  
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SECTION 8 – INTEGRATE RESOURCES AND MODIFY 

DEMAND FORECAST 

IMPLEMENTATION SCHEDULE  

In order to evaluate the modified water demand projection resulting from the conservation 
measures, an implementation schedule was established.  Table 46 is a proposed implementation 
plan for the District through the planning horizon.  To meet the nine percent reduction goal, all of 
the selected measures are scheduled to be implemented prior to 2038.  This table does not include 
the effects of existing conservation measures and how these measures may impact water demand 
in the future because the success of these efforts have not been quantified.  

The annual costs at full implementation of this Plan are estimated as $263,500.  The water savings 
from these programs decrease the necessity for acquiring additional water supply during the 
planning horizon.  As a result, it is possible that a portion of the $1.3 million that is budgeted 
annually for water acquisition could be used to fund these programs.  It is important to note that 
the cost estimates for these measures are preliminary and are not reflective of an extensive 
economic investigation or design of these measures. The District should review annually the 
efficacy of conservation measures and update projections for total water demand, and weigh the 
annual savings against the cost of producing water, as well as against future planned upgrades for 
supply and treatment.  

The actual implementation of this program will depend on District staff availability, funding, and 
time required for public and District Board approval.  

MK
Text Box
55



 

Pueblo West Metropolitian District 
Water Conservation Plan 
August 2020 63 

SECTION 9 – IMPLEMENTATION AND MONITORING 

THE CONSERVATION PLAN 

The Plan's implementation schedule was outlined in Section 8 and Table 46.  The continued 

monitoring and assessment of the Plan is paramount to its success.  This is the primary reason why 

a Water Conservation Officer is considered a primary component of the Plan. Establishing a staff 

member to evaluate the success and shortcomings of the conservation measures on an annual basis 

allows the District to adjust these measures based on consumption patterns.  In addition, the 

District’s Water Conservation Officer has been and will continue to work with Pueblo County’s 

Community Development Director and Economic Manager to successfully implement the Plan.   

The following sub sections further discuss the next steps for Plan implementation and the proposed 

continued monitoring.  

EVALUATION OF THE WATER CONSERVATION PLAN  

The Water Conservation Officer will be responsible for reviewing the water consumption data 

from the District's billing department on an annual basis to assess the Plan's ability to meet the 

water conservation goals.  Specifically, the outdoor consumption for the targeted user categories 

will be assessed to verify the water conservation results. 

Supply side conservation measures will be evaluated annually by establishing a balance on the 

water produced versus the water distributed in order to more accurately assess system losses.  The 

monitoring efforts that will be implemented to assess the success of the measures and programs 

are shown in Table 48. 

Table 48.  Monitoring Water Conservation Measures 

Conservation Measures and Programs  

Individual 
Customer 
Water Use 

Customer 
Class 

Water Use 

Unaccounted 
for Water 

Peak & Annual 
Treated & Total 
Water Demand 

(A) (B) (C) (D) 

Pressure Management  X  X X 

Water Meter Testing & Replacement Program   X X 

Leak Detection & Repair Program   X X 

Designated Water Conservation Officer X X  X 

Annual Irrigation Audit and $500 Irrigation 
Rebate for Large Users 

 X  X 

Water Restrictions – Hours/Days X X  X 

Commercial & Residential Rain Sensor 
Requirement 

X X  X 

New Lawn Landscape Permits X   X 

Irrigation, Turf & Landscape Standards for 
New Construction 

X X  X 

10% Lot Irrigation Restriction X X  X 
(A) Individual customer water use prior and post implementation will be monitored to verify savings 
(B) These options target specific customer categories that will be monitored to verify savings 
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Table 46.  Water Conservation Implementation Plan 

Conservation Measures and Programs Implementation 
Cost  

Annual Costs 
(after 1st 

year) 

% of Total 
Water 

Savings 
Comments for Implementation Consideration 

Phase 1         
Pressure Management  $6,500   17.21% Public communication, funding, staff availability  
Water Meter Testing and Replacement  Program  $7,500   15.05% Staff availability, third party coordination, funding  
Leak Detection & Repair Program  $26,500   15.05% Staff availability, third party coordination, funding  
Designated Water Conservation Officer $65,000   15.48%   

Annual Irrigation Audit for Large Users and $500 Irrigation Rebate $2,000   0.74% Public communication, funding, staff availability, 
third party coordination, water conservation officer 

Water Restrictions - Hour/Days $6,000   34.31% Public communication, funding, staff availability  
Evaluation of Synthetic Turf for all newly constructed sports fields $5,000   TBD Staff availability, third party coordination, funding  

Total Cost Phase 1 =  $118,500       

Phase 2         
Pressure Management  -- $22,500 17.21%   
Water Meter Testing and Replacement  Program  -- $65,500 15.05%   
Leak Detection & Repair Program  -- $26,500 15.05%   
Designated Water Conservation Officer -- $65,000 15.48%   
Annual Irrigation Audit for Large Users and $500 Irrigation Rebate -- $10,300 0.74%   
Water Restrictions - Hour/Days -- $7,500 34.31% Public communication, funding, staff availability  

Total Cost Phase 2 =  $197,300       
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Conservation Measures and Programs Implementation 
Cost  

Annual Costs 
(after 1st 

year) 

% of Total 
Water 

Savings 
Comments for Implementation Consideration 

Phase 3         

Commercial and Residential Rain Sensor Requirement $6,250   0.29% 
Public communication, funding, staff availability, 

water conservation officer 

Irrigation, Turf and Landscape Standards for New Construction $6,250   0.24% 
Public communication, funding, staff availability, 

water conservation officer 

Irrigation Scheduling $6,000   0.24% 
Public communication, funding, staff availability, 

water conservation officer 

New Landscape Lawn Permits  $6,500   7.25% 
Public communication, funding, staff availability, 

water conservation officer 
Water Restrictions - Hour/Days -- $7,500 34.31%   
Pressure Management  -- $22,500 17.21%   
Water Meter Testing and Replacement  Program  -- $65,500 15.05%   
Leak Detection & Repair Program  -- $26,500 15.05%   
Designated Water Conservation Officer -- $65,000 15.48%   
Annual Irrigation Audit for Large Users and $500 Irrigation Rebate -- $10,300 0.74%   

Total Cost Phase 3 =  $203,800       
Phase 4         
New Landscape Lawn Permits  -- $3,700 7.25%   
Water Restrictions - Hour/Days -- $7,500 34.31%   
Commercial and Residential Rain and Wind Sensor Requirement -- $17,500 0.29%   
Irrigation, Turf and Landscape Standards for New Construction -- $5,000 0.24%   
Irrigation Scheduling -- $17,500 0.24%   
Pressure Management  -- $22,500 17.21%   
Water Meter Testing and Replacement  Program  -- $65,500 15.05%   
Leak Detection & Repair Program  -- $26,500 15.05%   
Designated Water Conservation Officer -- $65,000 0.74%   
Annual Irrigation Audit for Large Users and $500 Irrigation Rebate -- $10,300 0.74%   

Total Cost = $463,550       
Total Implementation Costs =  $353,800       

Total Annual Costs (Full Implementation) =  $263,500       
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DEMAND FORECAST MODIFIED FOR WATER CONSERVATION MEASURES 

Taking into account the annual water savings of the Plan, the future water demand projection has 
been modified to account for the annual water savings from the implemented conservation 
measures.  The water supply, future demand (prior to conservation measures) and modified future 
demand data is provided in Table 47.  The modified future demand projection is shown in Figure 
20 compared to the water demand projections established in Section 3.  

Table 47.  Future Water Supply and Demand Comparison 

Year 
Annual Water 

Supply 
Annual Water Demand Annual Water Savings 

from Conservation 
Measures 

Modified Annual Water 
Demand After 

Conservation Measures  (No Conservation) 
(AF) (AF) (A.F) (AF) 

2019 7,405 6,036 653 5,384 

2020 7,405 6,099 653 5,446 

2021 7,405 6,161 653 5,508 

2022 7,405 6,223 653 5,570 

2023 7,405 6,285 715 5,570 

2024 7,405 6,347 715 5,632 

2025 7,405 6,410 715 5,695 

2026 7,405 6,472 715 5,757 

2027 7,405 6,534 715 5,819 

2028 7,405 6,596 721 5,875 

2029 7,405 6,659 721 5,937 

2030 7,405 6,721 721 5,999 

2031 7,405 6,783 721 6,062 

2032 7,405 6,845 721 6,124 

2033 7,405 6,907 721 6,186 

2034 7,405 6,970 721 6,248 

2035 7,405 7,032 721 6,311 

2036 7,405 7,094 721 6,373 

2037 7,405 7,156 721 6,435 

2038 7,405 7,218 721 6,497 

2039 7,405 7,281 721 6,559 
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Figure 20. Modified Water Demand and Future Water Supply  

 

PROJECT SPECIFIC SAVINGS  

As discussed in Section 4, there are capital improvement projects currently being evaluated 
pertaining to water supply acquisition, water treatment capacity, and increasing water storage.  The 
modified water demand forecast could delay or eliminate the need for these projects, listed in Table 
25.  The cost savings and timeline will depend on the results of the rate study and capital 
improvement planning that is underway.  The implications of the conservation efforts on these 
projects will be reevaluated as more information on the projects' costs and schedule is available.  

FORECAST MODIFICATIONS AND BENEFITS OF CONSERVATION 

The modified water demand allows the District to meet the average annual water supply with 
available water sources as shown in Figure 20.  The decrease in demand has allowed the District 
to meet its water conservation goal of balancing the water demand with the available water supply 
through the 20-year planning horizon.  

The District should review annually the efficacy of the conservation measures and update 
projections for total water demand and weigh the annual savings against the cost of producing 
water, as well as against future planned upgrades for supply and treatment.  In addition, the District 
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infrastructure is aging, and the distribution system requires routine maintenance of 400 miles of 
main spread out over 45 square miles.  By identifying and repairing leaks, the water is returned to 
the District’s portfolio.   

Once implemented, the water conservation efforts developed in this Plan have the potential to 
reduce District spending on water supply acquisition, decrease the need for additional water 
storage, and mitigate stress on the available water supply.  Information on proposed capital 
improvement projects and their timeline will assist the District in quantifying the financial benefits 
and implications of this Plan.  
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SECTION 9 – IMPLEMENTATION AND MONITORING 

THE CONSERVATION PLAN 

The Plan's implementation schedule was outlined in Section 8 and Table 46.  The continued 

monitoring and assessment of the Plan is paramount to its success.  This is the primary reason why 

a Water Conservation Officer is considered a primary component of the Plan. Establishing a staff 

member to evaluate the success and shortcomings of the conservation measures on an annual basis 

allows the District to adjust these measures based on consumption patterns.  In addition, the 

District’s Water Conservation Officer has been and will continue to work with Pueblo County’s 

Community Development Director and Economic Manager to successfully implement the Plan.   

The following sub sections further discuss the next steps for Plan implementation and the proposed 

continued monitoring.  

EVALUATION OF THE WATER CONSERVATION PLAN  

The Water Conservation Officer will be responsible for reviewing the water consumption data 

from the District's billing department on an annual basis to assess the Plan's ability to meet the 

water conservation goals.  Specifically, the outdoor consumption for the targeted user categories 

will be assessed to verify the water conservation results. 

Supply side conservation measures will be evaluated annually by establishing a balance on the 

water produced versus the water distributed in order to more accurately assess system losses.  The 

monitoring efforts that will be implemented to assess the success of the measures and programs 

are shown in Table 48. 

Table 48.  Monitoring Water Conservation Measures 

Conservation Measures and Programs  

Individual 
Customer 
Water Use 

Customer 
Class 

Water Use 

Unaccounted 
for Water 

Peak & Annual 
Treated & Total 
Water Demand 

(A) (B) (C) (D) 

Pressure Management  X  X X 

Water Meter Testing & Replacement Program   X X 

Leak Detection & Repair Program   X X 

Designated Water Conservation Officer X X  X 

Annual Irrigation Audit and $500 Irrigation 
Rebate for Large Users 

 X  X 

Water Restrictions – Hours/Days X X  X 

Commercial & Residential Rain Sensor 
Requirement 

X X  X 

New Lawn Landscape Permits X   X 

Irrigation, Turf & Landscape Standards for 
New Construction 

X X  X 

10% Lot Irrigation Restriction X X  X 
(A) Individual customer water use prior and post implementation will be monitored to verify savings 
(B) These options target specific customer categories that will be monitored to verify savings 
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(C) These options target supply side measures and will be monitored by calculating any unaccounted for water losses 
(D) The overall water conservation will be determined by quantifying the peak and annual water use  

PLAN REVISIONS 

It is recommended that the Plan is reevaluated at five-year increments using the annual data from 
the District analysis as discussed above.  The purpose of the five-year evaluations is to determine 
if the conservation measures and costs are consistent with the information and goals provided in 
this Plan.  During these evaluations, the modified water conservation targets for each of the phases 
will be compared to the water consumption reduction observed in the user categories.  Adjustments 
to the Plan can be made during these periods to more effectively meet the conservation goals of 
the 20-year planning period.  

APPROVAL AND ADOPTION   

The District advertised for a 60-day public review comment period on March 22, 2020 in the 
Pueblo Chieftain. The draft plan was made available for public comment electronically on the 
District's website, and two hard copies were available at the Pueblo West Library and at the District 
office.  A letter was also sent to the Colorado Water Conservation Board at this time requesting 
any comments. No comments were received.  The public notice, affidavit of publication, letter to 
CWCB and final board resolution (pending) are included with Appendix H.
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APPENDIX A – PWMD WATER SUPPLY AND 
STORAGE ANALYSIS 

  



March 22,2010 

Mr. Larry Howe-Kerr 
District Manager 
Pueblo West Metropolitan District 
P.O. Box 7005 
Pueblo West, Colorado 8 1007 

WRC File: 161 1/93 

RE: Pueblo West Metropolitan District Raw Water 
Storage Needs and Alternatives Analysis 

Dear Mr. Howe-Kerr: 

The purpose of this analysis is to assist Pueblo West Metropolitan District (Pueblo West) in 
the evaluation and acquisition of long term raw water storage. This analysis is divided into three 
parts. The first part presents the analysis and results of a determination of the volume of storage 
needed for Pueblo West at full buildout. The second part presents potential storage options and 
associated information and financial aspects of the potential storage options. The final part provides 
analysis and recommendations for long term storage and water rights acquisitions. 

RAW WATER STORAGE REQUIREMENTS 

The purposes of long term raw water storage include: a) Maximize the use of Pueblo West's 
water rights, b) Provide drought protection, c) Provide opportunities to enhance Pueblo 
West's water portfolio, and d) Provide operational flexibility for water deliveries. 

Pueblo West's current water portfolio includes the following water assets: 
About 5,766 Shares of Twin Lakes Reservoir and Canal Company; Average annual yield 
estimated at 5,420 A.F.Nr. 
Hill Ranch: Average annual yield estimated at 1,600 A.F.Nr. 
About 360 Shares Colorado Canal Company and Lake Meredith Company: Average 
annual yield estimated at 120 A.F./Yr. 
Wheel Ranch Ditch: Average annual yield estimated at 30 A.F.Nr. 

The above estimated yields are based upon the following considerations and assumptions: 
Reuse Water: Average annual yield estimated at 2,880 A.F.Nr. 
Estimated 85% of full Hill Ranch dry-up 
Includes 10% transit loss for Twin Lakes delivery to Pueblo Reservoir 
Piping of reusable water from source to the Arkansas River 
Estimated 50% return of non-sewered return flows 

CONSULTING ENGINEERS 

950 SOUTH CHERRY STREET SUITE 404 DENVER, COLOEADO 80246 (303) 757-8513 FAX (303) 758-3208 wrce8wrceng.com 
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Sufficient ultimate storage to obtain full water right yields 
Estimated 87% of total supply is reusable 
Loss of 300 A.F.Nr. average to PFMP 
Yields excludes reservoir evaporation 

The total estimated average annual yield of Pueblo West's water rights, if fully utilized, 
would be an average of about 10,050 A.F.Nr. Full utilization requires sufficient storage and 
exchange capacity to fully utilize these water rights. The stated yields represents the average 
yield of these water rights over a long time period, such as 40  to 50 years. If storage were 
not available, Pueblo West would need to rely on the "firm yield" of these water rights, such 
"firm yield" defined as the minimum yield expected to be available in every vear over the 
planning period. Entities that base their water supply on a firm yield water rights typically 
need little storage but the expense of obtaining such water rights is very high. A more 
economical approach, which is the approach we have been pursuing for Pueblo West, 
includes a water portfolio with both high firm yield water rights (water available every year) 
and good average yield water rights (some water available in dry years and a lot of water 
available in average and wet years). This combination approach uses storage to "firm up" 
the average yield water to provide Pueblo West with a water rights portfolio which results 
in a secure year by year water supply. 

The amount of needed raw water storage is related to the monthly and yearly yield of Pueblo 
West's water portfolio as related to the monthly water demands of Pueblo West. For 
purposes of this analysis, the full buildout demand of Pueblo West is estimated to be about 
10,000 A.F./Year. The monthly distribution of Pueblo West's water demand was estimated 
based upon the historic average monthly water usage distributions. 

To determine the minimum amount of storage needed for Pueblo West, a monthly 
spreadsheet analysis was prepared which analyzed Pueblo West's water demands against a 
historic estimate of Pueblo West's monthly water portfolio yield. When yield exceeded 
demand, water was placed in storage. When demand exceeded yield, water was withdrawn 
from storage. The spreadsheet models a 49-year historic yield period which includes both 
severe drought periods and extreme wet periods. 

The results of the spreadsheet model shows a need for a minimum 26,000 A.F. of raw water 
storage (see Exhibit A). The 26,000 A.F. of storage results in only 10,000 A.F. remaining 
in storage during two drought years in the study period. 

A typical response to drought would be mandatory water restrictions which we have 
estimated could, in such a severe drought, save about 10% in water demand or 1,000 A.F. 
in such a year. Even with this reduction, this amount of storage would leave Pueblo West 
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vulnerable to water shortages if back to back severe droughts occur in the future. Since the 
future cannot be predicted, we recommend that Pueblo West maintain, at full build out, at 
least one and one-half to two years of demand in carry over storage. Thus, based upon 
Pueblo West's current water portfolio, Pueblo West should plan on securing a minimum of 
31,000 to 36,000 A.F. of raw water storage volume at or upstream of Pueblo Reservoir. 

11. RAW WATER STORAGE OPTIONS 

Raw water storage options in the Arkansas River Basin in the amount needed by Pueblo 
West are fairly limited. The options can be separated into three categories: 

A) Pueblo Reservoir Contracts 
B) Allocated Space in Existing Reservoirs 
C) Proposed Reservoirs or Enlargements of Existing Reservoirs 

These options are described in the following sections and are shown on Exhibit B. 

A) Pueblo Reservoir Contracts 

Pueblo West currently holds acontract with the United States Bureau of Reclamation 
(USBR) for "Excess Capacity" in Pueblo Reservoir in the amount of 9,000 A.F. The 
terms of the contract allow the USBR to spill Pueblo West's water "if and when" 
there is insufficient space for storage of other waters stored in Pueblo Reservoir 
which are senior in priority to Pueblo West's contract for storage space. Spills from 
Pueblo Reservoir typically occurs only in wet years. but cannot be predicted more 
than six to nine months in advance. 

Pueblo West could potentially contract for more storage space in Pueblo Reservoir 
but will be subject to future contract negotiations and renewals (if available) and may 
be limited by the total contract space available as compared to the total demand for 
storage space by other entities requesting storage contracts in Pueblo Reservoir. 
Currently, there are two separate efforts to secure long term "if and when" storage 
space in Pueblo Reservoir. The Southern Delivery System (SDS) project (which 
includes a proposed 10,000 A.F. allocation for Pueblo West), and Southeastern 
Colorado Water Conservation District's (SECWCD) recent proposal for a long term 
contract for former Preferred Storage Options Plan (PSOP) participants (which 
includes a previously estimated storage allocation for Pueblo West of 5,500 A.F.). 
The SDS contract will likely be issued since the environmental permitting needed to 
allow a contract to be entered into by the USBR has been completed. It is unknown 
whether the SECWCD contract will come to fruitation. Irregardless, it is not likely 
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that Pueblo West could secure 31,000 to 36,000 A.F. of "if and when" storage in 
Pueblo Reservoir. 

As mentioned, Pueblo West has a one-year contract with the USBR for 9,000 A.F. 
of storage space in Pueblo Reservoir. The charge to Pueblo West for this storage 
space is currently $24.17/A.F. plus a yearly charge for a total yearly cost of about 
$283,000. If Pueblo West were to contract for the 3 1,000 to 36,000 A.F. of needed 
capacity, using current costs, the charge would be $975,000 to $1,132,000 per year. 
If such a contract were to extend for 40 years, the maximum allowed contract 
duration, the total cost (excluding inflation) would be from about $39 M to about $45 
M, or about $1,260 per A.F. of storage capacity. 

B) Existing Reservoirs 

There are several existing reservoirs in the Arkansas River Basin upstream of Pueblo 
Reservoir. However, the storage capacity in these reservoirs are already owned by 
other entities. Only Twin Lakes Reservoir has capacity for sale as part of purchase 
of water shares in  the Twin Lakes Reservoir and Canal Company. Pueblo West 
currently has use of about 6,330 A.F. of storage capacity in Twin Lakes by virtue of 
its water shares ownership. Additional shares have historically become available 
which Pueblo West has continued to purchase. However, the storage capacity i n  
Twin Lakes is primarily used for regulation of Twin Lakes water and not as carryover 
storage. As such, additional Twin Lakes shares provides more water supply but not 
carryover storage. 

C) Proposed Reservoirs or Expansions of Existing Reservoirs 

In early 2000, the SECWCD issued a final study of storage options in the Arkansas 
Basin called the PSOP. This study evaluated 31 potential storage options and 
narrowed the list down to eight preferred options. For purposes of Pueblo West, the 
options from this study which are still feasible and would meet the storage need of 
Pueblo West include Pueblo Reservoir contract storage (known in the study as Fry- 
Ark Project Re-operations, previously discussed) and Turquoise Reservoir 
enlargement. Enlargement of Pueblo Reservoir does not appear to be feasible at this 
time. In addition, other entities have proposed new reservoirs or enlargement of 
existing reservoirs in which there may be a potential for Pueblo West to participate. 
These new reservoirs, or enlargements, including Pueblo West's more recent 
proposed reservoir, are described as follows: 

1. Aurora's Box Creek Reservoir 
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The City of Aurora (COA) has proposed construction of Box Creek Reservoir in 
the upper Arkansas River basin near Leadville. A final reservoir size has not 
been determined but current estimates place the likely capacity at about 20,000 
A.F. We have been unable, in the short amount of time in which to prepare this 
report, to secure an estimated cost for this reservoir. The COA is currently 
conducting tests on the ability for fens currently located in the reservoir site to be 
relocated and survive at another site. Our understanding is that if this turns out 
not to work, then this reservoir site is infeasible for reservoir construction. 

2. Turquoise Reservoir Expansion 

The enlargement of Turquoise Reservoir considered two options; an 1 1,950 A.F. 
enlargement and a 19,600 A.F. enlargement. Neither of these options would 
meet Pueblo West's total storage need by itself. It is also unlikely that the USBR, 
the owner of Turquoise Reservoir, would allow all of the enlarged storage space 
to be allocated just to Pueblo West. In fact, in the PSOP study, both proposed 
expansions were allocated primarily to existing Turquoise Reservoir storage 
owners (Turquoise Reservoir is an enlargement of a previously existing Sugarloaf 
Reservoir as part of the Fry-Ark Project. Several entities own storage space in 
Turquoise Reservoir from the original reservoir and from the expansion, even 
though the reservoir itself is owned by the USBR). The estimated cost of 
enlargement of Turquoise Reservoir in 2000 was $8.3 M for the 11,950 A.F. of 
enlargement ($690/A.F.) and $14.5 M for the 19,600 A.F. of enlargement 
($740/A.F.). 

3. Clear Creek Reservoir Expansion 

The Pueblo Board of Water Works (PBWW) is the owner of Clear Creek 
Reservoir which has a current capacity of 11,400 A.F. The proposed reservoir 
enlargement would increase the reservoir capacity by 18,600 A.F. to a total 
storage capacity of 30,000 A.F. The estimated construction cost of the 
enlargement was $46 M in 2005, or about $2,500/A.F. Pueblo West would need 
to obtain approval from PBWW if Pueblo West were to secure a portion of the 
proposed reservoir enlargement. In addition, the amount of the enlargement 
allocated to Pueblo West, even if it were the total enlargement capacity, is less 
than Pueblo West's storage needs. 

4. Pueblo West Alternative Reservoir 
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A potential alternative reservoir site for Pueblo West has been identified near 
Parkdale on a small south tributary to the Arkansas River. Conceptual layouts 
of the reservoir site and dam locations indicates the possible storage capacity of 
the site from 18,700 A.F. to 23,800 A.F. The site benefits from having a 
minimum tributary drainage area. This allows construction of a dam with no 
emergency spillway since the reservoir can store more than an entire probable 
maximum precipitation event. Water would need to be pumped into the site for 
storage with reservoir releases made by gravity back to the Arkansas River. The 
estimated cost of this reservoir and associated pumping equipment/pipeline is 
about 27 M for 18,700 A.F. ($14501 A.F.) and about $34 M for 23,800 A.F. 
($1,430 / A.F.). 

111. ANALYSIS AND RECOMMENDATIONS 

There are several considerations which factor into the selection of a raw water storage 
a1 ternative. For Pueblo West, these primarily consist of: diversity of storage locations, 
availability of storage volume and necessary stream flow volumes, probability of securing 
storage at a given site, ability to have majority ownership and control of the reservoir, 
relative risk in securing needed storage, and cost. 

We highly recommend that Pueblo West secure storage in more than one location. This 
reduces the risks associated with having a single storage location which, if damaged or 
rendered reduced in capacity, could leave Pueblo West at risk. This also provides Pueblo 
West more flexibility in future water exchanges and opportunities to share risks and costs 
with other water providers. Critical to Pueblo West is the location of storage and the 
assurance that physical water is available to place into storage, preferably by exchange, or 
by pumping. Unfortunately, there are not very many sites to choose from, most of which are 
owned by some other entity from whom Pueblo West would need to obtain approval for use 
of their storage space, either existing or in an enlargement or new reservoir. 

Where possible, we also recommend that Pueblo West either solely own or have majority 
ownership in a reservoir. This allows Pueblo West to have control over all aspects of the 
storage reservoir for maximum flexibility in operations and decisions which Pueblo West 
will need to make from time to time. This is especially important in new reservoir or 
enlargements of reservoirs where Pueblo West will want to minimize the risk that such 
project ultimately cannot be constructed or secured. For example, if the fens at Aurora's Box 
Creek Reservoir site can not be successfully relocated, that site become useless and several 
years of time will have been wasted. Last, but not least, the cost to secure the storage 
capacity must be minimized and be within the financial capacity of Pueblo West. 
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Considering all of the above, we recommend the following: 

1. Secure a long term contract for 10,000 A.F. of "if and when" storage in Pueblo 
Reservoir. 

2. Discuss with PBWW the potential for participating in a Clear Creek Reservoir 
enlargement and obtain pertinent information on such enlargement if a favorable 
response is received from PBWW. 

3. Discuss with the USBR and appropriate parties the status of discussions on Turquoise 
Reservoir enlargement. Secure current pertinent information on reservoir enlargement 
feasibility. 

4. Pursue investigations needed to determine feasibility of the Parkdale Reservoir site for 
raw water storage. Once initial investigations are completed, pursue potential for leasing 
a small amount (up to 4,000 or 5,000 A.F.) of capacity to other water providers. 

5. Continue to pursue additional water right acquisitions including Twin Lakes shares or 
other opportunities for dry-year firm yield water. Additional firm yield water will reduce 
the required storage volumes. 

If Pueblo West secures 10,000 A.F. of "if and when" storage in Pueblo Reservoir, then 
Pueblo West's goal should be to acquire 21,000 A.F. to 26,000 A.F. in the presented alternative 
reservoir sites. 

If you have any questions regarding this analysis, please do not hesitate to call. 

Respectfully submitted, 

WRC ENGINEERING, INC. 

Alan J. b a k ,  P.E. 
Project Manager 

cc: Mr. Steve Harrison 
Mr. Tom Mullans, Esq. 
Mr. Robert F.T. Krassa, Esq. 



26000 =MINIMUM REQUIRED RESERVOIR STORAGE (ACRE-FEET) FOR 10,000 ACRE-FEET CARRY-OVER STORAGE

ANNUAL

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC CHANGE

23143

1950 22853 22557 22064 21289 21176 23073 22999 22414 21834 21599 21304 21019 ‐2124.33

1951 20748 20471 19999 19149 19381 21863 22788 22529 22036 21917 21669 21420 401.53

1952 21210 20971 20546 19806 20446 23966 24669 24712 24459 24464 24254 24067 2646.84

1953 23812 23546 23086 22345 22035 24322 24956 25119 24885 24617 24360 24107 40.40

1954 23805 23502 22999 22390 22896 23230 22919 22351 21592 21253 20987 20682 ‐3425.92

1955 20375 20067 19559 18955 19432 20450 20359 20155 19800 19300 18999 18694 ‐1987.99

1956 18406 18113 17621 16866 17679 19490 19293 18623 17891 17525 17248 16964 ‐1729.91

1957 16822 16643 16297 15594 15709 18976 19823 19860 19564 19357 19277 19215 2251.50

1958 18976 18723 18275 17417 18017 19479 19076 18485 17888 17500 17256 17035 ‐2180.34

1959 16753 16466 15985 15147 15095 17528 17449 16778 16102 15626 15372 15100 ‐1935.17

1960 14828 14549 14078 13361 13464 16212 16612 16145 15533 15238 14983 14727 ‐372.44

1961 14464 14190 13726 12945 13428 15532 15222 15013 15105 15220 15076 14873 145.40

1962 14661 14428 14016 13422 14212 17072 18361 17991 17530 17212 17013 16832 1959.32

1963 16543 16247 15757 15036 15572 16065 15555 15132 14660 14422 14139 13869 ‐2963.34

1964 13581 13298 12811 11931 12102 13457 13727 13360 12764 12373 12093 11812 ‐2056.34

1965 11659 11472 11102 10300 10674 14155 15121 15074 14795 14668 14555 14455 2642.47

1966 14183 13901 13428 12836 13802 14874 14859 14421 13925 13693 13434 13179 ‐1275.21

1967 12904 12623 12148 11355 11750 13699 14193 13723 13054 12860 12612 12339 ‐840.15

1968 12112 11870 11432 10668 10854 13872 14153 14051 13672 13616 13419 13211 871.73

1969 12986 12749 12310 11707 12988 15307 16057 15711 15434 15219 15040 14837 1625.84

1970 14667 14473 14093 13276 14470 18304 19113 18699 18460 18176 17981 17817 2979.76

1971 17548 17270 16800 16050 16071 18766 19461 18886 18305 17949 17684 17432 ‐384.90

1972 17142 16847 16369 15514 15938 18701 18581 17974 17385 17099 16900 16669 ‐762.61

1973 16448 16214 15795 14946 15095 18048 19484 19183 18843 18725 18520 18327 1657.47

1974 18066 17790 17318 16451 17636 19159 18903 18392 17796 17444 17185 16919 ‐1407.85

1975 16683 16432 15997 15140 14846 17492 19391 19126 18462 18027 17810 17605 686.60

1976 17328 17047 16569 15786 16227 18186 18221 17773 17305 16964 16686 16419 ‐1186.39

1977 16118 15813 15312 14651 14791 15606 15022 14560 14049 13721 13434 13127 ‐3292.30

1978 12852 12568 12100 11316 11036 14082 14811 14327 13587 13132 12872 12612 ‐514.60

1979 12389 12148 11721 10888 11426 14767 14993 14826 14450 14198 13965 13753 1140.44

1980 13541 13310 12900 12218 12527 14832 14865 14261 13739 13577 13369 13191 ‐561.43

1981 12879 12567 12055 11333 11449 12960 13125 12613 12231 12029 11753 11457 ‐1733.71

1982 11218 10963 10524 10000 10432 13751 15123 15005 14548 14438 14273 14086 2628.17

1983 13898 13683 13288 12521 12410 16288 18447 19128 18863 18758 18602 18470 4384.01

1984 18332 18154 17807 17166 17115 18759 19018 19110 18749 18694 18568 18490 20.79

1985 18297 18078 17682 16983 17893 19300 19569 19561 19100 19070 18943 18816 325.77

1986 18608 18377 17964 17438 18119 22121 23199 23010 22661 22545 22394 22238 3421.75

1987 22023 21787 21366 20719 21938 22903 22921 22611 22182 22173 21974 21781 ‐456.49

1988 21482 21181 20682 19905 20196 22398 22734 21888 21247 21293 20988 20685 ‐1096.48

1989 20425 20155 19694 19058 20214 21927 22121 21502 20804 20508 20262 20048 ‐637.08

1990 19814 19561 19078 18408 18417 20512 20982 20901 20546 20592 20364 20154 106.19

1991 19897 19634 19176 18361 18451 20647 20844 20402 19948 19569 19313 19048 ‐1106.48

1992 18748 18451 18035 17206 17517 18226 18327 17863 17352 17166 16952 16690 ‐2357.28

1993 16407 16114 15678 14781 15642 19279 20827 20689 20557 20647 20457 20264 3573.47

1994 20053 19812 19328 18521 20351 23755 23438 22866 22433 22218 21977 21758 1494.79

1995 21508 21249 20769 20057 19815 24377 24310 24620 24894 25304 25133 24967 3208.97

1996 24754 24514 24036 23294 24251 25546 25342 24797 24388 24137 23901 23701 ‐1266.77

1997 23473 23217 22786 21947 22729 25330 25911 25730 25148 25018 24888 24705 1004.22

1998 24489 24249 23856 23044 23091 24697 25634 25482 25076 25162 25000 24773 68.31

Ave: 17567 17307 16857 16112 16547 18844 19243 18927 18482 18286 18066 17846

Min 11218 10963 10524 10000 10432 12960 13125 12613 12231 12029 11753 11457

Max. 24754 24514 24036 23294 24251 25546 25911 25730 25148 25304 25133 24967

NOTE:  Green colored cells represent minimum and maximum storage contents in the simulation period.

PUEBLO WEST METROPOLITAN DISTRICT
NET STORAGE REQUIREMENTS ANALYSIS 

SIMULATED PWMD END-OF-MONTH STORAGE CONTENTS (ACRE-FEET)
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Clean and reliable water supplies are essential to our way of life. All of us—agricultural producers, urbanites, environmentalists, 
and recreationalists—depend on it for quality of life, a vibrant economy, and a healthy environment. These are the reasons we call 
Colorado home, the qualities that attract new Colorado residents, and the drivers of the Colorado Water Plan.

Colorado’s water supplies are highly variable, and our demands are growing. Throughout Colorado’s history, and increasingly in recent 
decades, we have experienced severe drought conditions, extreme flooding events, population booms, and economic recessions. 
These extremes often reflect larger shifts that highlight the importance of resilience in our water supplies and thoughtful, collaborative 
planning—the heart of the Colorado Water Plan (Water Plan). 

The Water Plan provides a framework for developing resilient responses to our water-related challenges. It articulates a vision for 
collaborative and balanced water solutions led by the Colorado Water Conservation Board (CWCB) and our grassroots basin roundtable 
structure. This vision recognizes the evolving nature of water resource planning and implementation. 

Following the launch of the Water Plan and Basin Implementation Plans (BIP) in 2015, the CWCB initiated the process of updating the 
underlying water supply and demand analyses in 2016, culminating in this report. The work began with the input of Technical Advisory 
Groups (TAG)—a group of representatives from across the state who provided expertise and advice on methods for the next phase 
of analysis. The resulting “Technical Update” (formerly known as the Statewide Water Supply Initiative or SWSI) establishes a new 
approach to statewide water analysis and data sharing. 

The Technical Update and its related insights and tools build on a nearly 15-year legacy of CWCB water supply planning initiatives that 
began with the first SWSI in 2004. It also leverages a 27-year investment in statewide water modeling efforts, which began in 1992. To 
that end, this Technical Update provides a significant improvement in the scope, science, and approach to water supply planning (in 
SWSI I, SWSI II, and SWSI 2010). This approach positions Colorado for a streamlined and robust evaluation of its future water needs.

ANALYSIS & TECHNICAL UPDATE TO THE  

WATER PLAN
COLORADO 

[EXECUTIVE SUMMARY]
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The Colorado Water Plan set an adaptive management framework for future water planning activities and described five planning 
scenarios under which demands, supplies, and gaps were to be estimated. The scenarios included new considerations, such as climate 
change, that were not a part of prior SWSIs. In addition, the CWCB has continued to work with the Division of Water Resources to 
develop and refine consumptive use and surface water allocation models that were not ready for use in earlier analyses. As a result of 
these factors, the Technical Update takes a different and more robust approach to estimating future gaps.

1 CHANGES IN THE APPROACH

The new methodology provides basin roundtables with datasets and tools 
that can be used to develop enhanced implementation strategies to meet 
Colorado’s water needs.

The Technical Update estimates future available water supplies and gaps under the five 
planning scenarios described in the Water Plan. Previous SWSIs were conducted prior to 
the Water Plan and, therefore, did not consider the scenarios. The scenarios incorporate 
water supply and demand drivers associated with the potential effects of climate change, 
population growth, and other factors.  

In their BIPs, the basin roundtables cataloged various projects and methods to mitigate future 
water supply gaps. The Technical Update focuses on developing tools and more detailed 
datasets to help basin roundtables update their portfolios of projects and methods for 
meeting future water needs in a targeted manner, with forthcoming updates to their BIPs.  

New analysis tools and datasets have been developed since SWSI 2010. Consumptive use 
and surface water allocation models developed through Colorado’s Decision Support Systems 
(CDSS) are now available in most river basins. The CDSS tools allow the evaluation of water 
availability gaps under a variety of hydrologic conditions. Municipal water demand and 
conservation data are available via HB10-1051 reporting. The availability of these new tools 
and datasets allows for a more robust approach to assessing future water availability and 
potential gaps.

New Analysis Needs

New Planning Process

New Models and Data Sets

REFINED OBJECTIVES
Given the new planning concepts described above, the overall objectives of the Technical Update are to: 

1. Update and recharacterize future gaps 

2. Evaluate environmental and recreational issues with new tools 

3. Create user-friendly standardized tools, basin datasets, and information 
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The CWCB undertook a collaborative approach to developing methodologies for the Technical Update through the use of TAGs. Four 
TAGs were formed that provided input on scenario quantification, agricultural demands, municipal and industrial (M&I) demands, and 
environment and recreational tools (E&R). TAG participants included water stakeholders, subject matter experts, and basin roundtable 
members from each basin across the state. 

New Features and Improved Data

Section 2 of the Technical Update (Volume 1) summarizes the methodologies used to estimate current and future municipal and 
industrial (M&) and agricultural demands, water supplies and potential gaps, and tools for evaluating environment and recreation 
needs. Technical memoranda (see Volume 2) provide additional details.

The methodologies used for the Technical Update built on previous datasets and new and improved data sources and, to the extent 
possible, leveraged Colorado’s investment in models developed through CDSS. Highlights of the new methodologies are described 
below.

Incorporation of scenario planning: Scenario planning is a new feature of the Technical Update and forms the context under which 
specific methodologies were developed. The five scenarios used come directly from the Colorado Water Plan (also shown on the 
following page).

• “1051” water usage data: New data describing recent municipal water usage was employed to estimate municipal water 
demands. The data are collected and reported by water providers pursuant to House Bill 2010-1051 (“1051”), which requires 
that the CWCB implement a process for reporting water use and conservation data by covered entities. This type of data was not 
available in prior SWSI efforts.

• CDSS Tools: The technical analyses made extensive use of modeling tools available through CDSS. CDSS is a water management 
system developed by the CWCB and the Division of Water Resources for each of Colorado’s major water basins. Tools in CDSS 
include Hydrobase (a vast database of statewide water-related data), GIS data, surface water allocation models, and models that 
quantify consumptive use from crops and other vegetation. CDSS tools are available in most basins in the state. In basins where 
particular CDSS tools are not available, alternative methodologies were used to estimate demands and potential future gaps.

• Consideration of climate change: Three of the five planning scenarios include assumptions related to a hotter and drier future 
climate. Projections of future climate conditions were not a part of SWSI 2010 and can have a significant influence on hydrology, 
water use, and estimated gaps. 

• Quantification of an agricultural gap: Water demands and shortages for irrigated crops at the field level were estimated in 
SWSI 2010, but were not quantified using surface water modeling. Using the full suite of modeling tools available from CDSS made 
it possible to estimate agricultural gaps in the Technical Update under current and planning scenario conditions. Agricultural gaps 
are described in two ways:

 » 1. Total Gap: The overall shortage of agricultural water supplies to meet diversion demands required to provide full   
crop consumptive uses.

 » 2. Incremental Gap: The degree to which the gap could increase beyond what agriculture has historically experienced   
under water shortage conditions.

• Improved environment and recreation tools: The Technical Update built on prior SWSI efforts and improved the data 
associated with environment and recreation attributes statewide. In addition, an Environment and Recreation (E&R) Flow Tool 
(Flow Tool) was developed to help assess potential flow conditions and associated ecological health in river segments in each 
basin. The Flow Tool was built on the framework of the Watershed Flow Evaluation Tool, a Colorado-specific application of a 
framework for assessing environmental flow needs at a regional scale previously developed with CWCB support. The tool uses 
flow data from the surface water allocation modeling developed for the Technical Update.

2 NEW METHODS
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Figure ES.1 CWP Planning Scenarios Key Drivers Graphical Summary

A. Business as Usual B. Weak Economy C. Cooperative Growth D. Adaptive Innovation E. Hot Growth
Recent trends continue into 
the future. Few unanticipated 
events occur. The economy 
goes through regular economic 
cycles but grows over time. By 
2050, Colorado’s population 
is expected to be close 
to 9 million. Single-family 
homes dominate, but there 
is a slow increase of denser 
developments in large urban 
areas. Social values and 
regulations remain the same, 
but streamflows and water 
supplies show increased 
stress. Regulations are not 
well coordinated and create 
increasing uncertainty for local 
planners and water managers. 
Willingness to pay for social and 
environmental mitigation of 
new water development slowly 
increases. Municipal water 
conservation efforts slowly 
increase. Oil-shale development 
continues to be researched as 
an option. Large portions of 
agricultural land around cities 
are developed by 2050. Transfer 
of water from agriculture to 
urban uses continues. Efforts 
to mitigate the effects of the 
transfers slowly increase. 
Agricultural economics continue 
to be viable, but agricultural 
water use continues to decline. 
The climate is similar to the 
observed conditions of the 20th 
century.

The world’s economy struggles, 
and the state’s economy is 
slow to improve. Population 
growth is lower than currently 
projected, which is slowing the 
conversion of agricultural land 
to housing. The maintenance of 
infrastructure, including water 
facilities, becomes difficult 
to fund. Many sectors of the 
state’s economy, including  
most water users and  
water-dependent businesses, 
begin to struggle financially. 
There is little change in  
social values, levels of  
water conservation, urban 
land use patterns, and 
environmental regulations. 
Regulations are not well 
coordinated and create 
increasing uncertainty for  
local planners and water 
managers. Willingness to pay 
for social and environmental 
mitigation decreases due 
to economic concerns. 
Greenhouse gas emissions do 
not grow as much as currently 
projected, and the climate is 
similar to the 20th century 
observed conditions.

Environmental stewardship 
becomes the norm. Broad 
alliances form to provide for 
more integrated and efficient 
planning and development. 
Population growth is 
consistent with current 
forecasts. Mass transportation 
planning concentrates more 
development in urban centers 
and in mountain resort 
communities, thereby slowing 
the loss of agricultural land 
and reducing the strain on 
natural resources compared 
to traditional development. 
Coloradans embrace water 
and energy conservation. New 
water-saving technologies 
emerge. Eco-tourism thrives. 
Water development controls 
are more restrictive and 
require both high water-use 
efficiency and environmental 
and recreational benefits. 
Environmental regulations are 
more protective, and include 
efforts to re-operate water 
supply projects to reduce 
effects. Demand for more 
water-efficient foods reduces 
water use. There is a moderate 
warming of the climate, which 
results in increased water use 
in all sectors, in turn affecting 
streamflows and supplies. 
This dynamic reinforces the 
social value of widespread 
water efficiency and increased 
environmental protection.

A much warmer climate causes 
major environmental problems 
globally and locally. Social 
attitudes shift to a shared 
responsibility to address 
problems. Technological 
innovation becomes the 
dominant solution. Strong 
investments in research lead 
to breakthrough efficiencies in 
the use of natural resources, 
including water. Renewable and 
clean energy become dominant. 
Colorado is a research hub 
and has a strong economy. 
The relatively cooler weather 
in Colorado (due to its higher 
elevation) and the high-tech job 
market cause population to grow 
faster than currently projected. 
The warmer climate increases 
demand for irrigation water 
in agriculture and municipal 
uses, but innovative technology 
mitigates the increased demand. 
The warmer climate reduces 
global food production, which 
increases the market for local 
agriculture and food imports to 
Colorado. More food is bought 
locally, which increases local food 
prices and reduces the loss  
of agricultural land to urban 
development. Higher water 
efficiency helps maintain 
streamflows, even as water  
supplies decline. Regulations 
are well defined, and permitting 
outcomes are predictable and 
expedited. The environment 
declines and shifts to becoming 
habitat for warmer-weather 
species. Droughts and floods 
become more extreme. More 
compact urban development 
occurs through innovations in 
mass transit.

A vibrant economy fuels 
population growth and 
development throughout  
the state. Regulations are 
relaxed in favor of flexibility  
to promote and pursue 
business development.  
A much warmer global climate 
brings more people  
to Colorado with its relatively 
cooler climate. Families prefer 
low-density housing, and 
many seek rural properties, 
ranchettes, and mountain living. 
Agricultural and other open 
lands are rapidly developed. A 
hotter climate decreases global 
food production. Worldwide 
demand for agricultural 
products rises, which greatly 
increases food prices. Hot 
and dry conditions lead to 
a decline in streamflows 
and water supplies. The 
environment degrades and 
shifts to becoming habitat for 
species adapted to warmer 
waters and climate. Droughts 
and floods become more 
extreme. Communities struggle 
unilaterally to provide services 
needed to accommodate 
rapid business and population 
growth. Fossil fuel is the 
dominant energy source, and 
there is large production of oil 
shale, coal, natural gas, and oil 
in the state.

A Business as Usual B Weak Economy C  Cooperative Growth D Adaptive 
Innovation E Hot Growth
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Statewide gaps may vary substantially, depending on future climate conditions and population increases, which underscores the need 
to take an adaptive approach to developing water management strategies and projects and methods to fill potential future gaps (see 
figure ES.2).

• Agriculture currently experiences a gap, and it is projected to increase statewide. Increases may be modest under the Business 
as Usual and Weak Economy scenarios but may be more substantial under scenarios that assume a hotter and drier future climate 
(the Cooperative Growth, Adaptive Innovation, and Hot Growth scenarios) due to decreasing supply and increasing crop irrigation 
requirements.

• M&I users do not currently experience a gap, but a growing population and potential impacts from climate change are projected 
to create gaps. Projected M&I gaps vary based on assumptions regarding future population and climate conditions but may be 
reduced by conservation measures.

• E&R gaps were not directly quantified but tools were developed to help evaluate potential risks that impact aquatic habitat, 
species and boating due to flow conditions. These potential future risks are documented in various sections of the Technical 
Update but are not a part of the gap estimates below.

3 REVISITING THE GAPS

Figure ES.2  Summary of Statewide Gap Estimates by Planning Scenario
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Gaps Across Scenarios

THE TECHNICAL UPDATE
COMPARING THE 2015 WATER PLAN GAP NUMBERS TO GAPS IN

Gaps Absent Projects

Gaps: Max, Average & Incremental 
Gaps are shown in a manner that reflects the difference in how M&I 
and agriculture plan in any given year. Feedback on earlier studies 
suggested that agriculture gaps may have been overstated because 
many agricultural producers live with annual shortages (especially in 
over-appropriated basins). 

To address this, agricultural gaps are expressed in terms of average
and incremental gaps—the degree to which gaps may increase in the 
future. Maximum agricultural gaps can also be found in the Technical 
Update results. At the same time, M&I gaps are primarily expressed in 
terms of maximums, which is consistent with firm yield planning. 

Gap Mitigation

Gap Influences

190,000 - 630,000 AFY  
2050 M&I GAP  

250,000 - 750,000 AFY 
2050 M&I GAP

23,000  - 1,053,000 AFY  
2050 INCREMENTAL AG GAP

1,722,000 AFY  
2050 AG SHORTAGE 

GAPS SHOWN IN THE  
2015 WATER PLAN

1
2

5

3

4

Gap projections in the Technical Update do not 
include estimates of basin-identified project 
yields. This is primarily due to a lack of specific 
project data that would allow projects to be 
modeled. Forthcoming basin plan updates will 
reevaluate projects and consider strategies to 
address gaps. 

Unlike past projections that estimated high, 
medium and low gaps at 2050, the Technical 
Update identifies 2050 gaps for each of the 
Water Plan's five scenarios. 

Some of the main drivers (population, climate) 
and assumptions (storage operations) heavily 
influence the gaps in the Technical Update. 
Population projections, while lower than in 
previous analyses, remain a major driver of 
demands. Climate change is included in three 
of the five scenarios, which drives irrigation, 
streamflow and storage timing. Modeled 
storage operations maximize the use of stored 
water to meet demands and lower gaps. 

When basins reevaluate plans it 
will be important to evaluate core 
projects that represent low-regret 
actions to meet future needs 
under any scenario. The Adaptive 
Innovation scenario, for example, 
illustrates how adaptive actions 
(e.g. efficiency) can help offset 
impacts from climate change and 
population growth.

SIMILAR GAPS. ABSENT PROJECTS. LOWER POPULATION. LOWER DEMANDS.

SIGN OF SUCCESS
The statewide baseline per capita systemwide municipal 
demand has decreased from 172 gpcd ito nearly 164 gpcd. That 
represents about a 5 percent reduction in demands between 
2008 and 2015.

SIGN OF CONCERN
Scenarios with moderate and significant climate impacts show 
shifts to earlier runoff seasons which will likely impact storage, 
irrigation, and streamflows.

GAPS SHOWN IN THE 2019 TECHNICAL UPDATE

The Colorado Water Plan identifies that up to 700,000 acres of agriculture 
could come out of production if agricultural transfers (“buy and dry”) are 
exclusively used to meet future M&I demands. Because the Technical 
Update did not quantify basin projects, roundtables will evaluate how 
gaps should be met in the forthcoming basin plan updates. The Technical 
Update indicates that where municipal boundaries expand, agriculture 
is likely to be lost. This urbanization could result in the loss of more than 
152,400 irrigated acres.  Additionally, stakeholders identified that planned 
agricultural to M&I water transfers could result in a loss of up to 76,000 
acres of agriculture in the South Platte and Arkansas basins alone.  

AGRICULTURAL IMPACTS !
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Agricultural Environmental and Recreational Municipal and Industrial

• Agriculture currently experiences 
gaps, and gaps may increase in the 
future if climate conditions are hotter 
(which increases irrigation water 
demand) and supplies diminish (due 
to drier hydrology).

• Irrigated acreage is projected to 
decrease in most basins due to 
urbanization, planned agricultural- 
to-municipal water transfers, and 
groundwater sustainability issues.

• Gaps under the Adaptive Innovation 
scenario are significantly less 
than Hot Growth despite similar 
assumptions related to future climate 
conditions, which demonstrates 
the potential benefits of higher 
system efficiencies and emerging 
technologies that could reduce 
consumptive use; however, in return 
flow driven systems, conservation 
in one area could impact water 
supplies downstream, so thoughtful 
approaches are necessary.

• Climate change and its impact on 
streamflow will be a primary driver of 
risk to E&R assets.

• Projected future stream flow hydro- 
graphs in most locations across 
the state show earlier peaks and 
potentially drier conditions in the 
late summer months under scenarios 
with climate change. 

• Drier conditions in late summer 
months could increase risk to 
coldwater and warmwater fish due 
to higher water temperatures and 
reduced habitat. The degree of 
increased risk is related to the level 
of stream flow decline.

• Instream flow rights and recreational 
in-channel diversion water rights may 
be met less often in climate-impacted 
scenarios.

• Municipal and industrial users do 
not currently experience a gap, but 
increasing population and potentially 
hotter and drier future climate 
conditions will create a need for 
additional supply despite efforts to 
conserve water.

• Conservation efforts, however, can 
create significant future benefits in 
lowering the gap, as demonstrated by 
comparing the Adaptive Innovation 
and Hot Growth scenarios (which 
have similar assumptions on 
population and climate).

4 KEY RESULTS
The Technical Update generated a rich dataset throughout Colorado that describes agricultural and M&I water demands, 
potential gaps, and available water supply under current conditions and under each of the five planning scenarios. The data 
and results are provided for basin roundtables and others to use for water planning purposes.

Key results and findings of the Technical Update pertaining to statewide agricultural and M&I demands and gaps, as well as 
findings related to environment and recreation attributes in potential future conditions, are summarized below. 

Summary of Key Statewide Results

BASIN MODELING

CDSS surface water allocation models (StateMod) 
were used in basins where they are available to 
evaluate streamflows and gaps. Baseline data 
sets were used to assess available water supplies 
under current conditions; these data sets were 
modified to estimate future water supplies in the 
planning scenarious. In basins where the CDSS 
program has not been fully implemented, the 
methodology was modified using available tools 
and water supply information, such as historical 
streamflow data.

CDSS Basins with Baseline and 
Historical StateMod Datasets

CDSS Basins with only Historical 
StateMod Datasets

CDSS Basins with no CDSS 
StateMod Datasets

Figure ES.3 Map of CDSS Model Availability by Basin



[An overview of each of these areas 
is provided on the following pages.]

C o l o r a d o  Wa t e r  P l a n  A n a l y s i s  a n d  Te c h n i c a l  U p d a t e x x i i i



Agricultural Diversion Demands
Agricultur diversion demand represents the 
amount of water that would need to be diverted 
or pumped to meet the full crop irrigation water 
requirement (IWR) or full crop consumptive 
use. The diversion demand does not reflect 
historical irrigation supplies because irrigators 
often operate under water short conditions and 
do not have enough supply to fully irrigate their 
crops.

Current statewide total agricultural diversion 
demand is approximately 13 million acre-feet 
(AF), with more than 80 percent of that demand 
attributable to surface water supplies (though 
groundwater is the primary source of supply 
in some basins). The South Platte, Arkansas, 
Gunnison, and Rio Grande basins have the 
highest demands for irrigation diversions.

Future agricultural diversion demands will be 
affected by urbanization, planned agricultural 
projects that add irrigated acreage, aquifer 
sustainability, and climate change. Emerging 
technologies that increase system efficiency 
and/or reduce crop consumptive use of water 
may reduce water supply shortages and 
potentially reduce the amount of water diverted 
or pumped. 

Future statewide agricultural diversion demand 
estimates range from 10 million AF in the 
Adaptive Innovation scenario to 13.5 million 
AF in the Hot Growth scenario. Urbanization, 
transfers of agricultural water to municipalities, 
and declining aquifer levels are projected to 
cause reductions in irrigated lands across the 
state (in some basins more than others), leading 
to reduced overall diversion demand compared 
to current demand. In scenarios that assume a 
hotter and drier climate, the impact of acreage 
loss on diversion demand could be offset by 
higher crop water requirements, which could 
lead to an overall increase in demands (see the 
Cooperative Growth and Hot Growth scenarios). 
The Adaptive Innovation scenario has the lowest 
statewide agricultural diversion demand due to 
assumptions of higher system efficiencies and 
emerging technologies that reduce crop water 
demands. 

Figure ES.4 Current Average Annual Agricultural Diversion Demand by Basin

Figure ES.5 Future Statewide Average Annual Agricultural Diversion Demand 
Estimates for Planning Scenarios
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Agricultural diversion demands statewide are projected 
to decrease in three of the five scenarios by up to 9 
percent compared to current conditions. In Adaptive 
Innovation, decreased demand from loss of irrigated 
lands will be offset, in part, by climate-driven irrigation 
demand increases; however, increased efficiency 
and decreased consumptive use show a 20 percent 
reduction in diversion demands. In Hot Growth, 
irrigated lands are projected to be lost, but climate 
change could more than offset that loss, resulting in an 
overall 5 percent increase in diversion demands.

Demand for groundwater is approximately 19 percent 
of the overall demand. Groundwater demands occur 
primarily in the Arkansas, Republican, Rio Grande, 
and South Platte basins where irrigation from wells is 
prominent.

Based on known agricultural water transfers currently in 
water court or deemed to be highly likely by agricultural 
stakeholders, the estimates of planned buy and dry 
gransfers in the Technical Update (33,000  - 76,000 acres) 
are almost three times higher on the upper end than the 
data that informed the Water Plan (26,200 acres). 

On average, approximately 80 percent of the overall 
agricultural diversion demand is currently met  
(and 20 percent is unmet) on a statewide basis, 
though this varies in each basin. 

TECHNICAL UPDATE / AGRICULTURAL FINDINGS

20% 

3 X
19%

In all basins where significant agriculture comes out 
of production, diversion demands will go down due to 
the decrease in irrigation even as the plant demand for 
irrigation (were those lands to be irrigated) increases. 

UNMET
DEMAND

The Colorado Water Plan identifies that up to 700,000 
acres of agriculture could come out of production if 
agricultural transfers (buy and dry)  are used to meet 
future M&I demands. Because the Technical Update did 
not re-quantify basin projects, roundtables will need 
to evaluate how gaps could and should be met when 
updating projects (and project data). The Technical 
Update does indicate that where municipal boundaries 
expand, agriculture is likely to be lost. This urbanization 
could result in the loss of 152,400 irrigated acres.

700K ACRE LOSS
STILL POSSIBLE 



M&I Diversion Demands
Current and future diversion demands for municipal water users are driven by population and water usage rates. Population estimates 
were based on State Demography Office (SDO) projections and adjusted upward or downward (depending on the scenario) based 
on historical growth statistics. The current population statewide is 5.7 million people and is projected to grow to 8.5 million by the 
year 2050 according to the SDO. High and low statewide projections developed for the Technical Update range from 7.7 million to 9.3 
million people.

The statewide baseline per capita systemwide 
demand has decreased from 172 gallons per 
capita per day (gallons per capita per day) in 
SWSI 2010 to approximately 164 gpcd, which is 
nearly a 5 percent reduction in demand between 
2008 and 2015. The reduction is associated with 
improved data availability, conservation efforts, and 
ongoing behavioral changes. Projected future per 
capita demands vary from 143 to 169 gpcd (see 
Figure ES.6), depending on the scenario. Scenario 
assumptions can create offsetting factors. For 
example, projected decreases in outdoor demand 
resulting from implementation of conservation 
measures in some scenarios was offset by increases 
in outdoor demand due to climate change. 

Total statewide municipal diversion demands 
are shown in Figure ES.7, along with population 
projections. In general, overall municipal demands 
are projected to increase and generally in 
proportion to population increases; however, in 
Adaptive Innovation, projected municipal demands 
are similar to the Business as Usual demands 
despite the increased population projections and 
hotter and drier climate assumed for Adaptive 
Innovation, which demonstrates the potential 
benefits of increased water conservation measures. 

Statewide baseline SSI water demands are 
comprised of four major industrial uses. Baseline 
and projected SSI demands for all planning 
scenarios were calculated. With the exception 
of Hot Growth, the updated projections for 
all planning scenarios were below SWSI 2010 
estimates, primarily due to changes in assumptions 
for thermoelectric demands related to regulations 
that require an increase in power generation from 
renewable sources.

Figure ES.6 Statewide per Capita Demand for Five Planning Scenarios 

Figure ES.7 Statewide Baseline and Projected Population and Municipal 
Demands
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5%

M&I demands comprise approximately 10 percent of 
the combined agricultural and M&I statewide demands 
that are currently met with existing water supplies and 
projects. 

Per capita baseline system demand has decreased 
from 172 to 164 gpcd—a 5 percent reduction in 
demands between 2008  - 2015.

Adaptive Innovation shows a 13 percent decrease in gpcd 
(from 164 to 143 gpcd) compared to current conditions. 
Total municipal demand in Adaptive Innovation tracks 
closely with Business As Usual. This highlights how social 
values that prioritize water conservation and water saving 
technologies could help mitigate impacts from climate and 
population.

While per capita usage is expected to decrease in all 
but Hot Growth, overall statewide M&I water demand is 
projected to increase from 35 percent in Weak Economy 
to 77 percent in Hot Growth over current demands. Even 
at that highest level, it is still lower than Water Plan due 
to the revised population projections, which are lower 
than previously estimated. 

TECHNICAL UPDATE / M&I FINDINGS

35% +

10%

Current population (5.4 million) is 5 percent less than the 
Water Plan's projected 2015 levels. The State Demography 
Office estimates that Colorado will  grow to 8.5 million by 
2050.

On average, SSI demands account for 13 percent of the 
total M&I demands. This includes snowmaking; and 
thermoelectric, energy development, and large industrial 
users. 

13%



Environment and Recreation
The Colorado Environment and Recreation Flow Tool (Flow Tool) helps basin roundtables refine, categorize, and prioritize their 
portfolio of E&R projects and methods through an improved understanding of flow needs and potential flow impairments, both 
existing and projected. The Flow Tool uses hydrologic data from CDSS, additional modeled hydrologic data for various planning 
scenarios, and established flow-ecology relationships to assess risks to flows and E&R attribute categories at preselected gages across 
the state. The Flow Tool is a high-level tool that is intended to provide guidance during Stream Management Plan development and BIP 
development. 

The Flow Tool estimates the response of E&R attributes in rivers under various hydrologic scenarios. The flow-ecology relationships in 
the Flow Tool were first developed as part of the Watershed Flow Evaluation Tool and were patterned after similar relationships that 
have been developed across the globe to inform water management. Flow-ecology science quantifies the relationship between specific 
flow statistics (e.g., average magnitude of peak flow, the ratio of flow in August and September to mean annual flow) and the risk 
status (low to very high) for environmental attributes under the flow scenario being analyzed. Data-derived relationships have been 
developed for riparian/wetland plants (cottonwoods), coldwater fish (trout), warmwater fish (bluehead sucker, flannelmouth sucker, 
and roundtail chub), and Plains fish. Other metrics were developed with basic, well-established relationships between hydrology and 
stream ecology. Relationships for recreational boating were also developed with stakeholders during Watershed Flow Evaluation Tool 
development. 

The Flow Tool incorporates data from 54 nodes in the water supply and gap analysis; the tool visualizes changes in flow regime and 
risks to E&R attributes under existing and future conditions associated with the five planning scenarios.

Figure ES.8 Gages Included in the Flow Tool
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Projected future streamflow hydrographs in most 
locations across the state show potentially drier 
conditions in the late summer months under scenarios 
with climate change that suggest air temperatures 
could increase by 3.78°F to 4.15°F by 2050. 

Peak runoff may shift as much as one month earlier, 
which could lead to drier conditions in summer 
months and produce multiple implications for storage, 
irrigation and streamflow.

The Flow Tool created as part of the Technical Update 
was designed to compare modeling outputs from 
the five planning scenarios against baseline (existing) 
and naturalized (unimpaired) flow conditions. Key 
outputs include a comparison of monthly flow regimes 
relative to ecological-flow indicators, building off past 
stakeholder-driven efforts in Colorado.

TECHNICAL UPDATE / E&R FINDINGS

Instream Flow (ISF) and recreational in-channel 
diversions (RICD) water rights may be met less 
often in climate-impacted scenarios that see more 
consistent temperature increases and more variable 
precipitation and runoff conditions.

1 MONTH

In mountainous regions with infrastructure, risks to E&R 
assets may vary. Streams that are already depleted may 
see increased risks in scenarios with climate change; 
however, some streams may be sustained by reservoir 
releases, which will help moderate risks in scenarios 
with climate change.

Under climate change scenarios, runoff and peak flows 
may occur earlier, and result in possible mismatches 
between peak flow timing and species’ needs. Drier 
conditions in late summer months could increase risk 
to coldwater and warmwater fish due to higher water 
temperatures and reduced habitat.  



The Technical Update developed a variety of high-level analyses on the topics of public perceptions, alternative transfer 
methods (ATM), water reuse, storage opportunities, and economic impacts. The intent of these analyses was to provide insight 
into various issues that will be valuable for basin roundtables as they update their BIPs and consider solutions to address 
potential future gaps. Findings from these analyses are included in Section 5 of the Technical Update (Volume 1).

The Technical Update also developed several tools for basin roundtables to use when updating their BIPs. During the 
Technical Update, several types of data from existing BIPs were reviewed that indicated the need to improve the completeness and 
uniformity of basin project information. In addition, the Technical Update included the development of tools like a Project Cost 
Estimating Tool and E&R Flow Tool. 

A list of recommendations aims to allow basins flexibility in the BIP update process to tailor approaches to best suit basin goals while at 
the same time providing a framework for standardization across the BIP updates. This iterative process is meant to support statewide 
water supply planning, cross-basin dialogue, project funding, enhanced future supply analyses, revised basin goals, and updated 
project lists.

5 INSIGHTS, TOOLS & RECOMMENDATIONS

Integrating Technical Update findings with the BIPs, project lists and, ultimately, 
the Colorado Water Plan update ensures state water planning will continue to 
be informed by the best available data. 
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APPENDIX C – COMPREHENSIVE ANNUAL 
FINANCIAL REPORT WATER FUND SUMMARIES 

  



Variance With
Final Budget

Final Actual Positive
Budget Budget Basis (Negative)

REVENUES AND OTHER FINANCING SOURCES
Water usage 7,449,784$    8,345,916$    896,132$         
Transfer fees 15,000           16,629           1,629               
Penalty billing fee 100,000         95,881           (4,119)              
Turn on fees 40,000           46,187           6,187               
Hydrant water 61,000           78,526           17,526             
Tap connection fees/plant investment fees 1,236,000      3,273,745      2,037,745        
Interest 80,000           247,038         167,038           
Transfers in -                     306,788 306,788           
Other 7,000             64,213           57,213             
Prior year unexpended balance 9,005,216      -                     (9,005,216)       

TOTAL REVENUES AND OTHER
 FINANCING SOURCES 17,994,000    12,474,923    (5,519,077)       

EXPENDITURES
Current -

Salaries 1,738,165      1,639,788      98,377             
Payroll taxes 132,024         118,127         13,897             
Employee pension and benefits 488,874         379,626         109,248           
Operating parts, material and supplies 805,082         611,581         193,501           
Repairs and maintenance 556,282         497,688         58,594             
Uniforms and safety 27,628           26,072           1,556               
Training, education and travel 46,273           22,275           23,998             
Legal expense 65,000           124,074         (59,074)            
Outside services 1,234,007      694,729         539,278           
Insurance 49,400           59,402           (10,002)            
Utilities 1,082,700      1,029,321      53,379             
Lease and rental 10,000           9,280             720                  
Water assessments 683,713         593,482         90,231             
Office 100,686         67,016           33,670             

Capital outlay 10,473,666    419,874 10,053,792      
Debt service - -                       

Principal 425,000         435,000         (10,000)            
Interest costs 75,500           92,872           (17,372)            

TOTAL EXPENDITURES 17,994,000    6,820,207      11,173,793      

NET CHANGE IN FUND BALANCE -$                   5,654,716$    5,654,716$      

PUEBLO WEST METROPOLITAN DISTRICT
SCHEDULE OF REVENUES, EXPENDITURES AND CHANGES IN FUND BALANCE

BUDGET AND ACTUAL

YEAR ENDED DECEMBER 31, 2018
WATER FUND
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APPENDIX D – PWMD 2018 WATER RATES AND 
FEES 
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APPENDIX E – WATER CONSERVATION AND 
DROUGHT CONTINGENCY PLAN AND PUBLIC 

EDUCATION INFORMATION ON WATER 
CONSERVATION  
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���	"���	�����������)���9��#��	��������������������	�����������������������������#��������!
���������������������9����������������	����	��	��#�
��	������	��	����������#������	����	���
�������������"���$�������������	�����#�����������������������������#��������
�#������#����������	"����	�����������)���9��#��	����������������������������	�������������	�������������#��������!
������������������	�����������	�����������	��������	�������#������������	�����!�����	"��������!
�������#��������d����	����������
����������#��������d����	���������	������	������#�������������	�������d����	�������	��	��	��������������"���	�!
�������������e�	�"���H�����	�����!�����	"��������!
�������#��������d����	������	��������!�����������	�����������������������������������#��#���
������	��������������������!�����������	������#��#���
��������������������� �����!����
������������% f�'�����"����	������#�������������	�������d����	�������	��	��	�����������������"��	����!
�������������e�	�"������������������������������������������������	���������	������������"������	����	�������������%YQTT�TT'������!��#����������#��#���
��##�������	��	���##����������!��	����������*�+,�g�hC1M3̂E26i/K�JECC/H36EC�N//� 	��	�������d�����		�����	������9�������������������������	���������	��������#������	�������	��������	��������#���		�����	�����������!��#�
�!���!
�#����	����##�	"��	��������������)����	�����������#�����#�
��	������		�����	��������##����������##�������	�������9������	�#�����	������	���



��������		
��������������������������
�������������� !"�#$��%�&'�( )%'��*'�) %��+�%��)$%,�-�)%*!��%,�.��)%���)�)'� !!�� )�,� �+�*$ �/�,�'&�0$ )�1���� )2���)'�3��!�1%�+�&'��)$�.�'1%,%'��'&�,�0��� �+4'��0 )���,��1%*�,"�5 %+�� )�,� �+�*$ �/�,� ,��,) 3!%,$�+�$���%�6� �+� )) *$�+� ,�7-..��+%8�-96� ���%��8%,)��*�� �+��&&�*)� )�)$%,�)%(�6�2�+���.�'1%,%'�,�'&�)$�,���2!�,� �+���/2! )%'�,� �+�2�+���)$�� ..!%* 3!��,) )2)�,�'&�)$��5) )��'&:'!'� +'"�;')$%�/�*'�) %��+�$���%��,$ !!�!%(%)�)$�<' �+�&�'(�('+%&=%�/�� )�,� �+�*$ �/�,6�&�'(�('+%&=%�/� �=�*! ,,%&%* )%'��'��&�'(��&&�*)%�/�,2*$�('+%&%* )%'��0%)$'2)�.�%'���')%*�6�8*�.)�&'��-1 %! 3%!%)=�'&�5��1%*��*$ �/�,6�0$%*$��')%*��,$ !!�3��.�'1%+�+�.���:">"5"�?@ABABCCD7B97$96��)�,�E"F��5�0���5��1%*��:$ �/�,"�#$��G%,)�%*)�H � /���,$ !!���1%�0�)$��)') !� ��2 !�*',)�'&�'.�� )%'�� �+�( %�)�� �*�� ��2 !!=6�%�*'�I2�*)%'��0%)$�)$��+�1�!'.(��)� �+�.��. � )%'��'&�)$��G%,)�%*)J,� ��2 !�32+/�)6� ,�0�!!� ,�� *$�2,��J,�*'�)�%32)%'��.��*��) /�6�&'�)$��.2�.',��'&���1%,%�/�)$��,��1%*��*$ �/��,=,)�(� ,���*�,, �=�)'� ,,2����E2%)=�'&�)$���,) 3!%,$�+�*$ �/��,=,)�(� �+�)'� ,,2��)$ )�,2&&%*%��)�&2�+,� ���'3) %��+�)'� +�E2 )�!=�'.�� )�� �+�( %�) %��)$��,�0���,=,)�(�)�� )(��)�& *%!%)%�,"K8*�,,�'&���1��2�,�*'!!�*)�+�&�'(� �*! ,,�'&�2,��,�*'(. ��+�)'�)$��*',),�'&�'.�� )%'�,� �+�( %�)�� �*�� ))�%32) 3!��)'�)$ )�*! ,,�'&2,��,�,$ !!�3�� ..!%�+�)'�)$ )�*! ,,J�*',)�.�'I�*)�+�&'��)$��&'!!'0%�/�=� �� �+�)$��� )�,�0%!!�3�� +I2,)�+� **'�+%�/!="�����L�MNNOPQ�RPST�SU�RVPW�XYQRPST�#$��� )�,6�*$ �/�,� �+�')$���%�&'�( )%'��,$'0��$���%��,$ !!� ..!=�'�!=�)'�*2,)'(��,�0%)$%��)$�G%,)�%*)� �+�,$ !!� ..!=�'�!=�)'�,�0��� �+4'��0 )���,��1%*�"�#$�,��.�'1%,%'�,�,$ !!�%���'�0 =�'3!%/ )��)$��G%,)�%*)�0%)$���,.�*)�)'� �=,.�*% !� /���(��)�2,��"�Z��)$',��,%)2 )%'�,�0$���6�%��)$��<' �+J,�,'!��+%,*��)%'�6�)$��('�)$!=�,��1%*��*$ �/�,�'��) .�&��,�.�'1%+�+$���%��+'��')���.��,��)� �& %�6��� ,'� 3!�� �+��E2%) 3!��*$ �/��&'��)$��%�)��+�+�2,�6�)$��<' �+�( =� +I2,)�, %+�� )�,"�����[�\POOPT]W�#$��)��(�̂('�)$!=̂�&'��3%!!%�/�.2�.',�,�,$ !!�(� ��)$��.��%'+�3�)0���� �=�)0'�*'�,�*2)%1���� +%�/,�3=�)$��G%,)�%*)�'&�)$��(�)��7,9� ))$��*2,)'(��J,�.�'.��)=� �+�,2*$��� +%�/,� ���)'�3��) _��� ,��� �!=� ,�.� *)%* 3!���1��=�)$%�)=�7?C9�+ =,"5$'2!+�)$��G%,)�%*)�3��2� 3!��)'��� +�)$��(�)��7,9�3�* 2,��'&�%�*!�(��)�0� )$���*'�+%)%'�,6�)$��G%,)�%*)�H � /���( =� 2)$'�%̀��)$��,)%( )%'��'&�(�)����� +%�/,"�#$��3 ,%,�&'��)$���,)%( )%'��0%!!�3��)$��*2,)'(��,�*'�,2(.)%'���8.��%��*��+2�%�/�)$��(',)���*��)�!%_�3%!!%�/�.��%'+"�7�"/"�G�*�(3���*2����)�=� �6�1,"�G�*�(3���.�%'��=� �"9�Z&�)$����8)��� +%�/�,$'0,�)$ )�)$��3%!!�&'��)$�� ('2�)�'&�0 )��+�!%1���+�,%�*��)$��.��1%'2,��� +%�/�%,��')��E2 !�)'� ,�(2*$� ,�)$��(%�%(2(�*$ �/��7>#5�.!2,��'A*$ �/��0 )��9�&'��� *$�('�)$�)$ )$ ,�. ,,�+�,%�*��)$��.��1%'2,�(�)����� +%�/6�)$���)$��*2,)'(���,$ !!�. =�)$��(%�%(2(�*$ �/��&'��� *$�('�)$�,%�*��)$��! ,)���/2! ��� +%�/"a %!2���)'���*�%1�� �3%!!�%���'�0 =��8�(.),�)$��*2,)'(���&�'(�. =(��)�&'��,��1%*�,����+���+"�#$��G%,)�%*)�0%!!�( %!�)'�)$�*2,)'(��6� )�)$��,��1%*�� ++��,,�,$'0��'��)$�� ..!%* )%'�6�'��)'� �')$���( %!%�/� ++��,,�+�,%/� )�+�3=�)$��*2,)'(��6� �3%!!�&'��0 )�� �+�,�0���,��1%*�,�+�!%1���+6� �+�%)�,$ !!�3��*'�*!2,%1�!=�.��,2(�+�)$ )�)$��*2,)'(�����*�%1�+�, %+�3%!!�3=�( %!�0%)$%��,�1��)=A)0'7b@9�$'2�,� &)���)$��3%!!�0 ,�( %!�+"�������cSTN�deYTR�5��1%*��,$ !!�3����1'* 3!��3=�)$��G%,)�%*)�2.'���'�. =(��)�'&�1 !%+�&��,�'0%�/�)'�)$��G%,)�%*)"�Z&�3%!!,� ����')�. %+�0%)$%��)$%�)=�7?C9+ =,� &)���( %!%�/�3=�)$��G%,)�%*)6�)$��G%,)�%*)�( =�%,,2�� ��')%*�6�%��0�%)%�/6�)$ )�+%,*'���*)%'��0%!!�'**2�� &)���)���7BC9�+ =,�'&�)$�+ )��'&�( %!%�/�3=�&%�,)�*! ,,�( %!6�.��,'� !�+�!%1��=�'��.',)%�/�'��)$��32%!+%�/�3�%�/�,��1%*�+"�5 %+��')%*��,$ !!�,�)�&'�)$f���#$���� ,'��&'��+%,*'���*)%'�gF��#$��( �����%��0$%*$�)$��G%,)�%*)�( =�3��*'�) *)�+�&'��)$��.2�.',��'&���,'!1%�/�)$��'3!%/ )%'�g� �+Q��#$ )�)$�����8%,),� ��'..'�)2�%)=�&'�� �$� �%�/�.�%'��)'�+%,*'���*)%'�"Z&�)$��'3!%/ )%'��%,��')���,'!1�+�0%)$%��)$��)%(��.��,*�%3�+6�,��1%*��)'�)$��.�'.��)=�,$ !!�3����1'_�+�3=�3!'*_%�/�'��+%,*'���*)%�/�)$� ..�'.�% )��0 )���'��,�0���!%��6��%)$���.23!%*�'��.�%1 )�6�,��1%�/�)$��.�'.��)=6� �+4'��)$��G%,)�%*)�( =�.�'*��+�)'�&'��*!',��)$��!%��*�� )�+�3=�:">"5"�?@ABABCCB�7B97I9� �+�h"BB"D�'&�)$�,��>2!�,� �+�>�/2! )%'�,"�-!!�*',),�'&�+%,*'���*)%'�� �+�*'!!�*)%'��0%!!�3� ,,�,,�+�)'�)$��*2,)'(��"�����i�jP�FPOPRd�USk�l�deYTR�-!!�&��,6�� )�,6�)'!!,6�.�� !)%�,�'��*$ �/�,�,$ !!�*'�,)%)2)�� �.��.�)2 !�!%���'�� �+� / %�,)�)$��.�'.��)=�,��1�+� �+� �=�,2*$�!%���( =3��&'��*!',�+�%��)$��, (��( ����� ,�.�'1%+�+�3=�)$��! 0,�'&�)$��5) )��&'��)$��&'��*!',2���'&�(�*$ �%*J,�!%��,"�Z&�)$��G%,)�%*)�) _�, �=� *)%'��)'�*'!!�*)�)$��. =(��)�'&� �=�*2,)'(��J,� **'2�)�0$%*$�%,�! )�6�)$��*2,)'(��6�%�� ++%)%'��)'� �=�')$���+ ( /�,� ,,�,,�+6,$ !!�3����,.'�,%3!��&'�� !!�)2���'&&� �+�)2���'��&��,6� !!�*',),�'&�)$��G%,)�%*)6�%�*!2+%�/��� ,'� 3!�� ))'���=�&��,� �+�*'2�)�*',),��*�,, �=�)'�'��%�*%+��) !�)'�)$��*'!!�*)%'��'&�, %+� **'2�)"Z)�%,�)$����,.'�,%3%!%)=�'&�)$��m2�*$ ,���'&�.�'.��)=�)'� ,*��) %��)$ )�)$��0 )��� �+4'��,�0��� **'2�)�%,�. %+�)'�+ )��'&�, !�"�75��5�*)%'��h"BB"B@�9"-!!�*$ �/�,�&'��0 )��� �+�,�0���,��1%*��,$ !!�3��3%!!�+�+%��*)!=�)'�)$��'0����'&�)$��.�'.��)="�-!!�+�!%�E2��)�3%!!,� ���)$����,.'�,%3%!%)='&�)$��.�'.��)=�'0���� �+�%&�,��1%*��%,�)2���+�'&&�+2��)'�! )��. =(��)�'���'�. =(��)� !!�*$ �/�,�%�*!2+%�/�+�!%�E2��)�. =(��),�(2,)3��. %+�3�&'���,��1%*��,$ !!�3��)2���+�'��)'�)$��.�'.��)="



����������	

����
�����	���������������������������� ��!���"��!���!� ��#$��%��#����!���#��%��#����!� ���&#����������#������%����'� %!��#!���$�!���!#'�!�(�����'&#����#�%��'� ��)�%*!���#������#!��������#�'����������%!�#��+�!�#��!#�!���*�#*��!��,����!��$���!�-�.��!#��!�#��#&���������,���� ��%!�#��+���%*#��*��$��!�#&�!���!�����%����!�!�*�#���#����!�#��&��������&��!�,��������,��������-�����/�01�2�3�4	���5���"��!���!���������6%�������������*#��!�&�#$����� %������'��#�!���!#���#������!��!����#&�!#����%���*��$��!�#&��#�!�����%������%�����#��!�%�!�#�-�7����(�����#&���*#��!�#������!%����#�!�������� ����&%�����!#�!��� %��������#�!���!#��#������!�!����#&-�5���"��!���!�$����6%���'��!�����!�$�'�&�#$������%�!#$���#��*�#�*��!�����%�!#$��'����������*#��!���!������!#����%���*��$��!�#&��%����!� ����8��%����*#��!�,�����#!��(����������!�$�!�������!��9:;<�����=� ����&#���%����%�!#$��-�����>�?�@��	AA�1�B�?�@��	��C����D&��������������!%�����#&&�&#����������#��!���!%���#&&�&��������!�&#�!�����97**����(�7<������� ���������-�E*#��*��$��!�#&�����&����#�&#������#!��������#��%*#��!���"��!���!�!%������#����������!#���*�#*��!�'���!%���#��&��������!�&#�!�����7**����(�7������� ���������-�D!������ ����������&#������*���#��#!����!�����%!�#��+����$*�#�����#��#&&�������#&�!���"��!���!�!#�!%���#&&�#��!%���#����������-D&����������!#���*�#*��!������� ����!%�����#&&'�!���*�#*��!��#,����������*�����!%���#��&��������!�&#�!�����7**����(�7� �&#���!��"��!���!�������!%���#����������!#�!���*�#*��!�-�����F��G1
1�
�H�	A�I�@G���021@J��7�$#�!�������������������&#��,�!����������������� ���!�������� �������������#**#����������!�*�#*��!���#!��#����!���!#������������� ��"��!���!=��,�!���#����,���&�����!����,���������������� �������!������,�!����K;;�&��!�#&�!���*�#*��!�������#&�!���*�#*��!�-�5���$#�!���������������� �� �����������#����!�����$�L���%��������M��%��������M%�������������&#�������$#�!��#&��#�L%����&!�����������!����!�#����� �����#$*��!��'�#��,�����!����#�L%���=��*�#*��!������ ��������#����!���&#����������#��&�#$�!���"��!���!=����,���#��,�!����������'�&#�������$#�!��#&��#�L%����&!����%�������#����!�#�-�5���7����� ���!��#&�N�������O������������� �������!�&#�!�����7**����(7-������P�3��@���	��	A�Q

�J��5���"��!���!����������!�������!�!#����%��#����#��� ����&#����$%�!�L%��!��!�%�!%���#�������#*$��!�8�!#����%��#��� ����&#������%��!����������� ����#��#$���%$�#���#$�#,����=����#���!�#�-�D���������!������#,����#&�!���*�#*��!����$�����%�!�$�!������� ���&#�������������'�&���'��*#��!�'�*����!���'���!����!�#��#!�����%$���%���������!�#��!#�,�!���������,�����������*�#������ ��!���"��!���!-���������A��@�R	�@��I�@G���S�T������D&����%�!#$�����6%��!����������#��#!����!�������%����,#�)������9U#�����!��#%���V�����<�����#%!�����#&����%����,#�)��#%���9WXY;�-$-�!��#%���ZXY;�*-$-<�,��������%�!�������[����L#%![�#&���"��!���!���*�����!�!���'������!������!��$�����!��!�!����$�����������#����%�!#$��=��*�#*��!��9�-�-������)'� ���)�#��#!����*�# ��$����#��!����%�!#$��=�������#&�!���$�!��<���$���$%$�&�����!�&#�!�����7**����(�7������ ����������!#��#����!���$���$%$��$*�#��������L#%!��#�!-�D&��#�!���(�����!���$���$�������L#%!��#�!�'�!���*����������#���L!�$��#%������!����!�&#�!�����7**����(�7�,���� ��������!#�!���$���$%$�������������6%����-������\�]�2�@�C���̂�021@J���1�B�_��1
����1��7����������������,���� ���������������!��������#%�!�&#��,�����*��$��!����� �����!!�$*!���,�!��������#�#��������)-�5����$#%�!#&�!�����������������������!�&#�!�����97**����(�7<-���D&�&#������#��#&��#�L*��$��!�#&�7����� ���!��#&�N����������������!�������$�������������!#�&�����������������!�*�#*��!�'�����������������,���� ��������!#���&��������!����#�!�����#����-�N% ��6%��!�*��$��!��,���� ��&���!��**�����!#�*����!���'�!����!#�������!����!�������!���!#�!���7����� ���!��#&�N�������������-�5����$#%�!�#&�!�����������������������!�&#�!�����7**����(�7-���7���&���'�������������#!����*��$��!���%��!���"��!���!�#���������#%�!�����*��� ���!,��!�L&����9̀a<������&�#$�!��� ���������!�-�7��*��$��!���������� ��!���"��!���!�$#���!����!,��!�L&����9̀a<������&�#$�!��� ���������!�������� ���#��������������6%��!�����!���*��!����*#��� ���&#��*������!���&��'��������#��#!����*��$��!������� �������������������������*����!�������!�&#�!�����97**����(�7<-�7��*��$��!����������� ��!���"��!���!������� ��&���!��**�����!#�����*����!����#����!����!����������������������!����������!���,���������'��������!���������!�,�!����������-B��7�[!����&���������[������� ��$����&#�������������#&����*#��� ���*��!�������!���#��!������#%�!-�5���������������� ���������������!!�����,����*#��� ���*��!�-�5����$#%�!�#&�!�������������������!������7**����(�7-���5���&�������������&��������!�&#�!�����7**����(�7������� ������������#%��������%�!#$�����6%��!���&�������������&#��!����&���#��&#�!%���#&&�%������!���&����������������#��!����#�$���$�!�������������!��&#��!��!�*�#*��!�-�D&�!���!����&���#&�#,������*�#&�!���*�#*��!�#��%���!���&����� ������������� ��*����,�!����!�����9Y<������#&�!�����!��#&�!����&���#&�!���*�#*��!�-�D&�!���&����� �����������#!�*����,�!���!�����9Y<������#&�!�����!��#&�!����&��'�!���"��!���!�������!%���#&&�,�!�����������!#�!���*�#*��!�-A��7�,��!�,�!����� !���������&���&#����!���$��!�#&�!���*�����*���#&�!����#������������ ��!���"��!���!�&#��!��� �#�#�������*�!���*�#b��!��!!���,��!�,�!���!���!$��!�*���!������� ����������!#�������,��c,��!�,�!��������������#%�!�-��5����$#%�!�#&������������������!�&#�!����97**����(�7<'�.75dN�7e"�Of7.gdN����������� ���&&��!����&#��!���&���!� ���������!�����!��������̀;K̀����������% ��6%��!�$#�!��� ��������%�!���!����#���*�����*���������!����!����� ������*�������&%��



��������	
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Job Name: PWMD - Water Conservation
Job Number: 1025.4e 

Date: 1/29/2020
By: AMM

Month Total Raw Water Pumped Treated Water Production Metered Water Sales Desert Hawk
Process Water 

ClO2
MG MG MG MG

Jan-14 77.393 76.344 57.575 1.516 0.253

Feb-14 70.03 71.096 56.983 1.662 0.359

Mar-14 85.821 82.424 50.939 0.473 0.278

Apr-14 114.79367 113.355 71.569 6.051 0.363

May-14 180.707 174.357 130.829 8.541 0.495

Jun-14 229.288 218.9 157.064 13.327 0.571

Jul-14 217.32 208.799 210.858 21.599 0.674

Aug-14 204.338 197.711 168.81 11.901 0.674

Sep-14 198.585 193.722 176.933 17.762 0.641

Oct-14 142.13 138.447 161.548 13.185 0.686

Nov-14 88.484 84.825 82.007 6.93 0.364

Dec-14 83.327 77.965 57.314 1.442 0.348

Jan-15 85.516 82.365 61.593 0 0.354

Feb-15 74.778 74.243 54.793 0 0.306

Mar-15 182.263 88.055 52.091 0.25 0.299

Apr-15 135.711 133.068 87.862 9.942 0.382

May-15 119.234 116.419 107.086 5.184 0.522

Jun-15 175.634 166.568 101.935 4.78 0.447

Jul-15 224.738 212.265 155.942 12.328 0.616

Aug-15 216.127 211.573 191.04 25.367 0.678

Sep-15 216.641 212.154 183.325 13.689 0.674

Oct-15 153.433 151.146 148.076 12.279 0.612

Nov-15 94.751 92.906 102.292 4.544 0.586

Dec-15 85.134 85.13 57.203 2.287 0.489
Jan-16 86.718 85.902 60.24 0 0.573
Feb-16 82.421 82.62 55.296 0.621 0.491
Mar-16 94.697 95.146 60.469 3.459 0.478
Apr-16 136.01 132.688 84.832 5.77 0.54
May-16 177.578 174.886 107.865 8.541 0.454
Jun-16 231.606 227.65 155.68 17.841 0.577
Jul-16 239.143 229.717 209.793 17 0.656
Aug-16 225.723 219.346 194.272 20.084 0.672
Sep-16 212.062 207.873 164.27 14.282 0.628
Oct-16 179.858 170.31227 171.509 15.511 0.741
Nov-16 113.929 112.491 116.018 10.658 0.649
Dec-16 92.406 91.509 59.092 0.494 0.529
Jan-17 92.311 91.58 61.959 0.001 0.542
Feb-17 82.533 82.785 59.808 0 0.483
Mar-17 108.181 105.405 55.866 3.333 0.4
Apr-17 113.6 111.462 83.977 9.153 0.503
May-17 139.241 136.841 101.27 9.218 0.545
Jun-17 218.925 217.591 124.044 10.835 0.543
Jul-17 225.613 218.459 213.723 18.791 0.776
Aug-17 188.894 187.06 164.008 9.943 1.034
Sep-17 182.722 183.766 181.021 17.427 0.926
Oct-17 115.246 113.653 119.467 6.402 0.57
Nov-17 82.788 82.034 78.7 6.017 0.514
Dec-17 81.933 83.117 64.017 2.015 0.462
Jan-18 85.358 83.844 57.503 1.047 0.443
Feb-18 72.375 72.677 59.178 0.75 0.468
Mar-18 97.484 97.759 55.555 1.456 0.426
Apr-18 132.323 129.942 91.819 9.313 0.618
May-18 217.233 216.664 130.811 15.504 0.545
Jun-18 237.44 237.54 223.675 19.507 1.546
Jul-18 233.362 233.851 219.605 24.895 1.434
Aug-18 208.219 200.497 191.525 13.56 1.575
Sep-18 197.953 197.262 174.47 17.248 1.377
Oct-18 115.964 120.664 159.086 12.749 1.297
Nov-18 82.621 83.534 61.684 1.082 0.839
Dec-18 85.58 86.264 59.158 0.97 0.815

Month Total Raw Water Pumped Treated Water Production Metered Water Sales Desert Hawk
Process Water 

ClO2
MG MG MG MG

2014 1692.2 1637.9 1382.4 104.4 5.7
2015 1764.0 1625.9 1303.2 90.7 6.0
2016 1872.2 1830.1 1439.3 114.3 7.0
2017 1632.0 1613.8 1307.9 93.1 7.3
2018 1765.9 1760.5 1484.1 118.1 11.4

Historical Demand and Production
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Job Name: PWMD - Water Conservation
Job Number: 1025.4e 

Date: 1/29/2020
By: AMM

Month

Jan-14
Feb-14
Mar-14
Apr-14
May-14
Jun-14
Jul-14
Aug-14
Sep-14
Oct-14
Nov-14
Dec-14
Jan-15
Feb-15
Mar-15
Apr-15
May-15
Jun-15
Jul-15
Aug-15
Sep-15
Oct-15
Nov-15
Dec-15
Jan-16
Feb-16
Mar-16
Apr-16
May-16
Jun-16
Jul-16
Aug-16
Sep-16
Oct-16
Nov-16
Dec-16
Jan-17
Feb-17
Mar-17
Apr-17
May-17
Jun-17
Jul-17
Aug-17
Sep-17
Oct-17
Nov-17
Dec-17
Jan-18
Feb-18
Mar-18
Apr-18
May-18
Jun-18
Jul-18
Aug-18
Sep-18
Oct-18
Nov-18
Dec-18

Month

2014
2015
2016
2017
2018

Process Water - Cl2
Other Water Consumption 

(Tankers)
Total Process Water Real Losses (Leaks)

0.466 0.002 58.296

0.54 0.015 57.897

0.372 0.247 51.836

0.57 0.029 72.531

0.801 0.068 132.193

0.92 0.102 158.657

1.169 0.047 212.748

1.159 0.59 171.233

1.013 0.203 178.79

1.093 0.01 163.337

0.629 0.007 83.007

0.487 0.006 58.155

0.576 0.018 62.541

0.443 0.008 55.55

0.463 0 52.853

0.585 0.084 88.913

0.795 0.026 108.429

0.782 0.049 103.213

1.052 0.041 157.651

1.201 0.007 192.926

1.13 0.014 185.143

1.075 0.002 149.765

0.959 0.041 103.878

0.688 0.025 58.405
0.654 0.029 61.496 0.0023
0.604 0.042 56.433 0.0098
0.651 1.266 62.864 0.0091
0.815 0.056 86.243 0.0029
0.748 0.059 109.126 0.0029
0.975 0.559 157.791 0.0042
1.181 0.026 211.656 0.0047
1.203 0.037 196.184 0.1220
1.083 0.056 166.037 0.1716
1.435 0.215 173.9 0.1231
1.134 0.103 117.904 0.0784
0.755 0.021 60.397 0.1262
0.766 0.096 63.363 0.0023

0.63 0.013 60.934 0.0098
0.531 0.809 57.606 0.0091
0.633 0.017 85.13 0.0029
0.844 0.424 103.083 0.0029

0.93 0.389 125.906 0.0042
1.349 0.375 216.223 0.0047
1.223 0.185 166.45 0.1220
1.227 0.42 183.594 0.1716

0.87 0.1 121.007 0.1231
0.688 0.14 80.042 0.0784
0.615 0.11 65.204 0.1262
0.558 0.018 58.522 3.9236
0.558 0.016 60.22 0.9273
0.517 0.061 56.559 0.6111
0.756 0.06 93.253 15.6364
0.877 0.033 132.266 8.5921
1.872 0.057 227.15 0.3971
1.571 0.102 222.712 1.1181
1.586 0.121 194.807 0.0842
1.432 0.035 177.314 0.0923
1.449 0.029 161.861 13.4121
0.977 0.03 63.53 0.2658
0.752 0.038 60.763 6.3349

Process Water - Cl2
Other Water Consumption 

(Tankers)
Total Process Water Real Losses (Leaks)

9.2 1.3 1398.7 0.0
9.7 0.3 1319.3 0.0

11.2 2.5 1460.0 0.7
10.3 3.1 1328.5 0.7
12.9 0.6 1509.0 51.4

Historical Demand and Production
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APPENDIX G – COST-BENEFIT EVALUATION FOR 
WATER CONSERVATION OPTIONS 

  



Job Name: PWMD Water Conservation Plan
Job Number: 1025.4e 

Date: 1/29/2020
By: AMM

Supply Side Meter Testing and Replacement Program
Description:  Accuracy of existing water production meters is fundamental for evaluating water conservation efforts and 
success.  This measure implements a program to maintain and replace inaccurate meters. 

Program Length =  20 yrs
Planning Period =  2018 ‐ 2038

Evaluation of Approximate Water Savings 

Annual Estimated Savings Rate =  1.50% Comments: 

Phase 1 Estimated Annual Water Production =  2,047,917,590    gal
Total Water Production ‐ Phase 1 =  10,239,587,950  gal
Phase 1 Annual Water Savings =  30,718,764          gal

Total Savings for Phase 1 (2018) =  153,593,819       gal

Phase 2 Estimated Annual Water Production =  2,149,274,881    gal
Total Water Production ‐ Phase 2 =  21,492,748,810  gal
Phase 2 Annual Water Savings =  32,239,123          gal

Total Savings for Phase 2 (2023) =  322,391,232       gal

Phase 3 Estimated Annual Water Production =  2,250,632,172    gal
Total Water Production ‐ Phase 3 =  33,759,482,580  gal
Phase 3 Annual Water Savings =  33,759,483          gal

Total Savings for Phase 3 (2028) =  506,392,239       gal

Planning Period Annual Water Production  =  2,351,989,462    gal
Total Water Production ‐ Planning Period =  47,039,789,240  gal
Planning Period Annual Water Savings =  35,279,842          gal

Estimated Savings for Planning Period (2033) =  705,596,839       gal

Associated Costs

Costs to Water Provider: 

One Time Staff Labor Costs =  ‐$                     
Third Party Costs =  5,000.00$           

Evaluation and Follow‐up Costs =  2,500.00$           
Total One Time Labor/Material Costs =  7,500.00$           

Comments: 

Staff Hours =  10 /yr
Hourly Cost = $50.00

Annual Staff Costs =  $500.00 /yr
Annual Labor =  $500.00 /yr

Annual Materials =  $65,000.00

Annual Cost Estimate =  $65,500.00

2023 2028 2033 2028

Estimated Total Cost $335,000.00 $662,500.00 $990,000.00 $1,317,500.00

Cost Per 1000 Gallons Saved $2.18 $2.05 $1.96 $1.87

One Time Labor and Material Costs

Labor Costs 

Material Costs 

The District's UARL (unavoidable real 
loss: the lowest amount of leakage 
the system can  achieve using best 
technology) is approximately 1% of 
treated water. The  current system 
leakage/loss rate is estimated at 
approximately 10%.  

An annual water savings of 1.50%  is 
assumed.  

Costs are approximate and for 
planning purposes only. 

One time third party cost is an 
estimate of initial meter 
troubleshooting and calibration fees. 

Annual material costs are associated 
with the meter maintenance program  
in the Capital Improvements Project 
alternatives. 
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Job Name: PWMD Water Conservation Plan
Job Number: 1025.4e 

Date: 1/29/2020
By: AMM

Leak Detection and Repair 
Description:  Measure includes leak detection for the District's water distribution system and subsequent replacement and
repair as required.  The District is currently in the process of developing the leak detection program.  Preliminary efforts to develop 
this program have focused on initial leak detection efforts and leak testing methods.  Initial leak detection efforts will focus on
valve testing and replacement as the system's valves have been in service for 30‐40 years on average and leaks have already 
been identified surrounding the system's valves.  The District will be using sonic leak detection methods until the condition
of the valves are suitable for pressure testing methods to be incorporated.   Development of the leak detection program is still in 
the preliminary phases, additional details are not available at this time. 

Program Length =  20 yrs
Planning Period =  2018 ‐ 2038

Evaluation of Approximate Water Savings 

Annual Estimated Savings Rate =  1.50% Comments: 

Phase 1 Estimated Annual Water Production =  2,047,917,590        gal
Total Water Production ‐ Phase 1 =  10,239,587,950      gal
Phase 1 Annual Water Savings =  30,718,764              gal

Total Savings for Phase 1 (2018) =  153,593,819           gal

Phase 2 Estimated Annual Water Production =  2,149,274,881        gal
Total Water Production ‐ Phase 2 =  21,492,748,810      gal

Phase 2 Annual Water Savings =  32,239,123              gal

Total Savings for Phase 2 (2023) =  322,391,232           gal

Phase 3 Estimated Annual Water Production =  2,250,632,172        gal
Total Water Production ‐ Phase 3 =  33,759,482,580      gal
Phase 3 Annual Water Savings =  33,759,483              gal

Total Savings for Phase 3 (2028) =  506,392,239           gal

Planning Period Annual Water Production  =  2,351,989,462        gal
Total Water Production ‐ Planning Period =  47,039,789,240      gal
Planning Period Annual Water Savings =  35,279,842              gal

Estimated Savings for Planning Period (2033) =  705,596,839           gal

Associated Costs

Costs to Water Provider: 

One Time Staff Labor Costs =  $0.00
Third Party Costs =  $0.00

Total One Time Labor/Material Costs =  $0.00

Staff Hours =  30 /yr
Hourly Cost = $50.00

Annual Staff Costs =  $1,500.00 /yr
Third Party Costs =  $8,000.00 /yr

Evaluation and Follow‐up Costs =  $2,000.00 /yr
Annual Labor =  $11,500.00 /yr

Comments: 

Unit Costs =  $5,000.00 /Participant
Number of Participants =  3 /yr

Gallons Saved Per Unit Per Year (2038) 11,759,947.31        gal
Annual Materials =  $15,000.00

Annual Cost Estimate =  $26,500.00

2023 2028 2033 2038

Estimated Total Cost $132,500.00 $265,000.00 $397,500.00 $530,000.00

Cost Per 1000 Gallons Saved $0.86 $0.82 $0.78 $0.75

One Time Labor and Material Costs

Labor Costs 

Material Costs 

The District's real and apparent losses 
are approximately 12 percent of the
total treated water. From the AWWA 
water audit evaluation the average 
"real loss" (physical water loss) rate is 
approximately 10%.  

Leak detection will be performed 
annually with a goal of inspecting 1% 
of the distribution lines annually.

An annual water savings of 1.50%  is 
assumed.  

Assumed a third party consultant will 
be used for leak detection.  This could 
also be performed by District staff. 

Assume that 10 valves are replaced 
annually for leak repair. 

Costs are approximate and for 
planning purposes only. 
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Job Name: PWMD Water Conservation Plan
Job Number: 1025.4e 

Date: 1/29/2020
By: AMM

Pressure Management
Description:  Reduction of pressure in high pressure zones and throughout the distribution system to an average 
pressure of 80 psi. Reducing system pressure will reduce water loss through the distribution system caused by leaks and 
increase efficiency of irrigation systems.  

Program Length =  20 yrs
Planning Period =  2018 ‐ 2038

Evaluation of Approximate Water Savings 

Annual Estimated Savings Rate =  1.50% Comments: 

Phase 1 Estimated Annual Water Production =  2,047,917,590      gal
Total Water Production ‐ Phase 1 =  10,239,587,950    gal
Phase 1 Annual Water Savings =  30,718,764            gal

Total Savings for Phase 1 (2023) =  153,593,819         gal

Phase 2 Estimated Annual Water Production =  2,149,274,881      gal
Total Water Production ‐ Phase 2 =  21,492,748,810    gal
Phase 2 Annual Water Savings =  32,239,123            gal

Total Savings for Phase 2 (2028) =  322,391,232         gal

Phase 3 Estimated Annual Water Production =  2,250,632,172      gal
Total Water Production ‐ Phase 3 =  33,759,482,580    gal
Phase 3 Annual Water Savings =  33,759,483            gal

Total Savings for Phase 3 (2033) =  506,392,239         gal

Planning Period Annual Water Production  =  2,351,989,462      gal
Total Water Production ‐ Planning Period =  47,039,789,240    gal
Planning Period Annual Water Savings =  35,279,842            gal

Estimated Savings for Planning Period (2038) =  705,596,839         gal

Associated Costs

Costs to Water Provider: 

One Time Staff Labor Costs =  $0.00
Third Party Costs =  $4,500.00

Evaluation and Follow‐up Costs =  $2,000.00
Total One Time Labor/Material Costs =  $6,500.00

Staff Hours =  50 /yr
Hourly Cost =  $50.00

Annual Staff Costs =  $2,500.00 /yr
Annual Labor =  $2,500.00 /yr

Annual Materials =  $20,000.00

Annual Cost Estimate =  $22,500.00

2023 2028 2033 2038

Estimated Total Cost $119,000.00 $231,500.00 $344,000.00 $456,500.00

Cost Per 1000 Gallons Saved $0.77 $0.72 $0.68 $0.65

One Time Labor and Material Costs

Labor Costs 

Material Costs 

The District's current average pressure 
throughout the system is 98 psi.  
Pressure zones 1 and 2 have average 
pressures between 140 ‐ 160 psi. 

Pressure zone 1 has an average 
pressure of 142 psi and 1,120 water 
connections as of December 2011, 
with a total of 1,730 possible 
connections in this zone at build out. 

Ultimate goal is to reduce system 
pressure to 80 psi average and 90 psi 
maximum. 

Costs are approximate and for 
planning purposes only. 

Potential annual material costs are 
associated with addressing pressure 
concerns, installing pressure reducing 
valves, etc. 
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Job Name: PWMD Water Conservation Plan
Job Number: 1025.4e 

Date: 1/29/2020
By: AMM

Water Conservation Officer
Description:  Evaluation of hiring a full time employee (8 hours per day, 40 hours per week)  to conduct water conservation activities

Program Length =  20 years
Planning Period =  2018 ‐ 2038

Evaluation of Approximate Water Savings  Comments: 
Estimated Annual Water Savings  =  4.0%

Phase 1 ‐ 2023

Customer Category 

Average Outdoor 

Water Use 

(gallons)

Estimated Annual 

Water Savings 

(gallons)

583,140,473           23,325,619           
113,134,853           4,525,394              

4,237,518                169,501                 
Annual Projected Water Savings =  28,020,514             gal
Estimated Savings for Phase 1 =  140,102,569           gal

Phase 2 ‐ 2028

Customer Category 

Average Outdoor 

Water Use 

(gallons)

Estimated Annual 

Water Savings 

(gallons)

614,424,936           24,576,997           
119,204,339           4,768,174              

4,464,853                178,594                 
Annual Projected Water Savings =  29,523,765             gal
Estimated Savings for Phase 2 =  295,237,652           gal

Phase 3 ‐ 2033

Customer Category 

Average Outdoor 

Water Use 

(gallons)

Estimated Annual 

Water Savings 

(gallons)

645,709,400           25,828,376           
125,273,826           5,010,953              

4,692,189                187,688                 
Annual Projected Water Savings =  31,027,017             gal
Estimated Savings for Phase 3 =  465,405,248           gal

Planning Period ‐ 2038

Customer Category 

Average Outdoor 

Water Use 

(gallons)

Estimated Annual 

Water Savings 

(gallons)

676,993,863           27,079,755           
131,343,312           5,253,732              

4,919,524                196,781                 
Annual Projected Water Savings =  32,530,268             gal

Estimated Savings for Planning Period =  650,605,359           gal

Associated Costs Comments: 

Costs to Water Provider: 

One Time Staff Labor Costs =  $0.00
Third Party Costs =  $0.00

Total One Time Labor/Material Costs =  $0.00

Staff Hours =  ‐                            /yr
Hourly Cost = $0.00

Annual Staff Costs =  $65,000.00 /yr
Third Party Costs =  $0.00 /yr

Evaluation and Follow‐up Costs =  $0.00 /yr
Annual Labor =  $65,000.00 /yr

Unit Costs =  $0.00
Number of Participants =  0 /Participant

Gallons Saved Per Unit Per Year  0 /yr
Annual Materials =  $0.00 gal

Annual Cost Estimate =  $65,000.00

Category 

Residential and Irrigation (41) 
Commercial/Industrial (43) 

2023 2028 2033 2038

Estimated Total Cost For Period $325,000.00 $650,000.00 $975,000.00 $1,300,000.00
Annual Revenue Loss Due to 

Conservation  $89,017.29 $93,792.91 $98,568.53 $103,344.15
Period Revenue Loss $445,086.45 $937,929.11 $1,478,527.99 $2,066,883.09

Estimated Cost Plus Revenue Loss $770,086.45 $1,587,929.11 $2,453,527.99 $3,366,883.09

Cost Per 1000 Gallons Saved $5.50 $5.38 $5.27 $5.18

$3.36

One Time Labor and Material Costs

Labor Costs 

Material Costs 

2018 Water Rates for Use (per 1000 gallons)
Rate 

$3.14

Non‐Residential 

Residential 
Commercial 

Non‐Residential 

Residential 
Commercial 

Non‐Residential 

Residential 
Commercial 

Non‐Residential 

Residential 
Commercial 

The role of the Conservation 
Officer will initially be to target 
outdoor water users.  The 
responsibility of this position can 
be re‐assessed as the Plan is 
implemented. 

Outdoor water use is approximated  
conservatively for four months of 
the year by multiplying the 
projected outdoor daily demand  
by 120  days.  These values are an 
average annual approximation for 
planning purposes only. 

Full time salary employee. 

Average rates from 2018 for the 
mid range water use category 
(5,000 ‐ 10,000 gal/1000) were 
used.  Rates are provided for 
planning purposes only and are not 
reflective of projected revenues, as 
rates will change over the course of 
the planning period. 

Costs are approximate and for 
planning purposes only. 
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Job Name: PWMD Water Conservation Plan
Job Number: 1025.4e 

Date: 1/29/2020
By: AMM

Commercial and High Irrigation Demand User Audits and Rebates
Description:  Measure will offer free water audits to the large outdoor irrigation customers and provide a rebate to those 
customers electing to receive audits.  The rebate will have a maximum value of $500 per customer and can be applied to
water efficiency measures indicated by the water audit. 

Program Length =  20 years
Planning Period =  2018‐2038

Evaluation of Approximate Water Savings  Comments: 

Estimated Annual Water Savings  =  17.0%

Phase 1 ‐ 2023

Customer Category 

Average 

Water Use 

(gallons/tap)

Number of 

Participants

Estimated Annual 

Water Savings 

(gallons)
Commercial  764,188          12 1,558,943                 

Annual Projected Water Savings =  1,558,943                  gal

Estimated Savings for Phase 1 =  7,794,713                  gal

Phase 2 ‐ 2028

Customer Category 

Average 

Water Use 

(gallons/tap)

Number of 

Participants

Estimated Annual 

Water Savings 

(gallons)
Commercial  763,878          12 1,558,311                 

Annual Projected Water Savings =  1,558,311                  gal

Estimated Savings for Phase 2 =  15,583,106                gal

Phase 3 ‐ 2033

33

Average 

Outdoor 

Water Use 

(gallons/tap)

Number of 

Participants

Estimated Annual 

Water Savings 

(gallons)

Commercial  763,915          12 1,558,387                 
Annual Projected Water Savings =  1,558,387                  gal

Estimated Savings for Phase 3 =  23,375,801                gal

Planning Period ‐ 2038

Customer Category 

Average 

Water Use 

(gallons/tap)

Number of 

Participants

Estimated Annual 

Water Savings 

(gallons)
Commercial  764,401          12 1,559,378                 

Annual Projected Water Savings =  1,559,378                  gal

Estimated Savings for Planning Period =  31,187,560                gal

Associated Costs Comments: 

Costs to Water Provider: 

One Time Staff Labor Costs =  $2,000.00
Third Party Costs =  $0.00

Total One Time Labor/Material Costs =  $2,000.00

Staff Hours =  10                                /yr
Hourly Cost = $50.00

Annual Staff Costs =  $500.00 /yr
Third Party Costs =  $0.00 /yr

Evaluation and Follow‐up Costs =  $200.00 /yr
Annual Labor =  $700.00 /yr

Unit Costs =  $300.00
Number of Participants =  12 /yr

Unit Costs (Rebates) =  $500.00
Number of Participants =  12 /yr

Annual Materials =  $9,600.00 gal

Annual Cost Estimate =  $10,300.00

Category 

Commercial/Industrial (43) 

2023 2028 2033 2038

Estimated Total Cost For Period $53,500.00 $105,000.00 $156,500.00 $208,000.00
Annual Revenue Loss Due to 

Conservation 
$5,175.69 $5,173.59 $5,173.84 $5,177.13

Period Revenue Loss $25,878.45 $51,735.91 $77,607.66 $103,542.70

Estimated Cost Plus Revenue Loss $79,378.45 $156,735.91 $234,107.66 $311,542.70

Cost Per 1000 Gallons Saved $10.18 $10.06 $10.01 $9.99

$3.32

One Time Labor and Material Costs

Labor Costs 

Material Costs 

2018 Water Rates for Use (per 1000 gallons)

Rate 

This effort will identify high 
commercial water users and offer 
free water audits and a $500 
water efficiency rebate to those 
customers who participate in the 
water audit.   Elidgibility of the 
rebates is contingent on the 
results of the District water audit.   

Assumes 10 commercial water 
audits are performed each year. 

Costs are approximate and for 
planning purposes only. 

One time labor costs are 
associated with program 
development and policy planning 
required for initial start up and 
implementation. 

Annual labor cost include 
coordination with third party 
consultants, and reviewing 
program progress and success. 

The approximate cost of hiring a 
consultant for commercial audits 
is approximately $300 per audit.  

Each rebate is assumed at the 
maximum potential value of $500 
per customer.

Average rates from 2018 for the 
mid range water use category 
(5,000 ‐ 10,000 gal/1000) were 
used.  Rates are provided for 
planning purposes only and are 
not reflective of projected 
revenue, as rates will change 
over the course of the planning 
period. 
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Job Name: PWMD Water Conservation Plan
Job Number: 1025.4e 

Date: 1/29/2020
By: AMM

Water Restrictions
Description: This measure further restricts outdoor water use during the summer months (May ‐ September). Outdoor water 
use will not be permitted between 11 a.m. and 6 p.m. during these months. 

Program Length =  20 years
Planning Period =  2018‐2038

Evaluation of Approximate Water Savings  Comments: 

Estimated Annual Water Savings  =  7.0%

Phase 1 ‐ 2023

Customer Category 

Average Outdoor 

Water Use 

(gallons)

Estimated Annual 

Water Savings 

(gallons)
738,644,599           51,705,122            
143,304,147           10,031,290            

5,367,523                375,727                  

Annual Projected Water Savings =  62,112,139             gal

Estimated Savings for Phase 1 =  310,560,694           gal

Phase 2 ‐ 2028

Customer Category 

Average Outdoor 

Water Use 

(gallons)

Estimated Annual 

Water Savings 

(gallons)
778,271,586           54,479,011            
150,992,163           10,569,451            

5,655,481                395,884                  

Annual Projected Water Savings =  65,444,346             gal

Estimated Savings for Phase 2 =  654,443,461           gal

Phase 3 ‐ 2033

Customer Category 

Average Outdoor 

Water Use 

(gallons)

Estimated Annual 

Water Savings 

(gallons)
817,898,573           57,252,900            
158,680,179           11,107,613            

5,943,439                416,041                  

Annual Projected Water Savings =  68,776,553             gal

Estimated Savings for Phase 3 =  1,031,648,301        gal

Planning Period ‐ 2038

Customer Category 

Average Outdoor 

Water Use 

(gallons)

Estimated Annual 

Water Savings 

(gallons)
857,525,560           60,026,789            
166,368,195           11,645,774            

6,231,397                436,198                  

Annual Projected Water Savings =  72,108,761             gal

Estimated Savings for Planning Period =  1,442,175,213        gal

Associated Costs Comments: 

Costs to Water Provider: 

One Time Staff Labor Costs =  $6,000.00
Third Party Costs =  $0.00

Total One Time Labor/Material Costs =  $6,000.00

Staff Hours =  150                           /yr
Hourly Cost = $50.00

Annual Staff Costs =  $7,500.00 /yr
Third Party Costs =  $0.00 /yr

Evaluation and Follow‐up Costs =  $0.00 /yr
Annual Labor =  $7,500.00 /yr

Unit Costs =  $0.00
Number of Participants =  0 /Participant

Gallons Saved Per Unit Per Year  0 /yr
Annual Materials =  $0.00 gal

Annual Cost Estimate =  $7,500.00

Category 

Residential and Irrigation (41) 
Commercial/Industrial (43) 

2023 2028 2033 2038

Estimated Total Cost For Perio $43,500.00 $81,000.00 $118,500.00 $156,000.00
Annual Revenue Loss Due to 

Conservation 
$196,905.38 $207,469.01 $218,032.64 $228,596.26

Period Revenue Loss $984,526.89 $2,074,690.07 $3,270,489.53 $4,571,925.27
Estimated Cost Plus Revenue 

Loss
$1,028,026.89 $2,155,690.07 $3,388,989.53 $4,727,925.27

Cost Per 1000 Gallons Saved $3.31 $3.29 $3.29 $3.28

$3.32

One Time Labor and Material Costs

Labor Costs 

Material Costs 

2018 Water Rates for Use (per 1000 gallons)

Rate 

$3.14

Non‐Residential 

Residential 
Commercial 

Non‐Residential 

Residential 
Commercial 

Non‐Residential 

Residential 
Commercial 

Non‐Residential 

Residential 
Commercial 

Conservation measure targets 
outdoor water use.   

The outdoor water use restriction  
approximated  as in effect  for May 
‐ September (152 days).  This 
measure is the only option utilizing 
the maximum irrigation period to 
demonstrate the difference 
between the existing WCDP and a 
more stringent regulation.  Other 
outdoor water use measures utilize 
June ‐ September (approximately 
120 days) as a conservative 
estimate.  These values are an 
average annual approximation for 
planning purposes only. 

Costs are approximate and for 
planning purposes only. 

One time labor costs are associated 
with program development and 
policy planning required for initial 
start up and implementation. 

Annual labor costs include 
continued research and 
development of program, public 
notification of restrictions and 
annual enforcement/inspection.  

Average rates from 2018 for the 
mid range water use category 
(5,000 ‐ 10,000 gal/1000) were 
used.  Rates are provided for 
planning purposes only and are not 
reflective of projected revenue, as 
rates will change over the course of 
the planning period. 
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Job Name: PWMD Water Conservation Plan
Job Number: 1025.4e 

Date: 1/29/2020
By: AMM

Water Efficient Toilets for Existing and New Construction 
Description: This measure would require homeowners with toilets with higher flow than 1.6 gpm to replace their existing
toilets.  All future construction would be required to install 1.6 gpm toilets. 

Program Length =  20 years
Planning Period =  2018 ‐ 2038

Evaluation of Approximate Water Savings  Comments: 

Estimated Annual Water Savings  =  0.5%

Phase 1 ‐ 2023

Customer Category 

Average 

Indoor Water 

Use 

(gallons/tap)

Number of 

Participants

Estimated Annual 

Water Savings 

(gallons)

Residential  57,878            250 72,347                      
Annual Projected Water Savings =  72,347                       gal

Estimated Savings for Phase 1 =  361,737                     gal

Phase 2 ‐ 2028

Customer Category 

Average 

Indoor Water 

Use 

(gallons/tap)

Number of 

Participants

Estimated Annual 

Water Savings 

(gallons)

Residential  57,983            250 72,479                      
Annual Projected Water Savings =  72,479                       gal

Estimated Savings for Phase 2 =  724,788                     gal

Phase 3 ‐ 2033

Customer Category 

Average 

Indoor Water 

Use 

(gallons/tap)

Number of 

Participants

Estimated Annual 

Water Savings 

(gallons)

Residential  58,048            250 72,560                      
Annual Projected Water Savings =  72,560                       gal

Estimated Savings for Phase 3 =  1,088,405                  gal

Planning Period ‐ 2038

Customer Category 

Average 

Indoor Water 

Use 

(gallons/tap)

Number of 

Participants

Estimated Annual 

Water Savings 

(gallons)

Residential  58,048            250 72,560                       Comments: 

Annual Projected Water Savings =  72,560                       gal

Estimated Savings for Planning Period =  1,451,206                  gal

Associated Costs

Costs to Water Provider: 

One Time Staff Labor Costs =  $2,500.00
Third Party Costs =  $0.00

Total One Time Labor/Material Costs =  $2,500.00

Staff Hours =  40                               /yr
Hourly Cost = $25.00

Annual Staff Costs =  $1,000.00 /yr
Third Party Costs =  $0.00 /yr

Evaluation and Follow‐up Costs =  $250.00 /yr
Annual Labor =  $1,250.00 /yr

Unit Costs =  $0.00
Number of Participants =  250 /yr

Gallons Saved Per Unit Per Year (2033) 290.24                       /yr
Annual Materials =  $0.00 gal

Annual Cost Estimate =  $1,250.00

Category 

Residential and Irrigation (41) 

2023 2028 2033 2038

Estimated Total Cost For Period $8,750.00 $15,000.00 $21,250.00 $27,500.00
Annual Revenue Loss Due to 

Conservation 
$227.17 $227.58 $227.84 $227.84

Period Revenue Loss $1,135.85 $2,275.83 $3,417.59 $4,556.79
Estimated Cost Plus Revenue 

Loss
$9,885.85 $17,275.83 $24,667.59 $32,056.79

Cost Per 1000 Gallons Saved $27.33 $23.84 $22.66 $22.09

$3.14

One Time Labor and Material Costs

Labor Costs 

Material Costs 

2018 Water Rates for Use (per 1000 gallons)

Rate 

Conservation measure targets 
indoor water use.   Majority of 
the District's population growth 
and construction occurred after 
the 1993 regulation for 1.6 gpm 
toilets.   

The number of existing homes 
with the potential for low flow 
toilets was determined base on 
the number of connections prior 
to 1993,  approximately 2,000.  

All new construction is already 
required to install toilets with a 
1.6 gpm maximum flow and 
therefore have not been 
included. 

Assumes 500 toilets are replaced 
each period.  

Costs are approximate and for 
planning purposes only. 

One time labor costs are 
associated with program 
development and policy planning 
required for initial start up and 
implementation. 

Annual labor cost include 
coordination with customers 
required to purchase new 
fixtures and reviewing program 
progress and success. 

Material costs will be evaluated 
with future planning efforts, to 
determine the feasibility of 
rebates and incentives for this 
program. 

Average rates from 2018 for the 
mid range water use category 
(5,000 ‐ 10,000 gal/1000) were 
used.  Rates are provided for 
planning purposes only and are 
not reflective of projected 
revenue, as rates will change 
over the course of the planning 
period. 
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Job Name: PWMD Water Conservation Plan
Job Number: 1025.4e 

Date: 1/29/2020
By: AMM

Commercial and Residential Rain and Wind Sensor Requirement
Description:  This measure would require installation of a rain and wind sensor on all irrigation systems that are
installed (or renovated) in the District and all new developments.  Rain  and wind sensors are installed to turn off 
irrigation systems when it is raining or during periods of high winds in order to reduce unnecessary water consumption. 

Program Length =  20 years
Planning Period =  2018 ‐ 2038

Evaluation of Approximate Water Savings  Comments: 

Estimated Annual Water Savings  =  6.0%

Phase 1 ‐ 2023

Customer Category 

Average 

Outdoor 

Water Use 

(gallons/tap)

Number of New 

Taps Added and 

Renovations

Estimated Annual 

Water Savings 

(gallons)

Residential  50,549              176 533,795                  
Commercial  251,240            7 100,998                  

Annual Projected Water Savings =  634,793                   gal

Estimated Savings for Phase 1 =  3,173,966                gal

Phase 2 ‐ 2028

Customer Category 

Average 

Outdoor 

Water Use 

(gallons/tap)

Number of New 

Taps Added

Estimated Annual 

Water Savings 

(gallons)

Residential  50,528              169 513,266                  
Commercial  251,138            7 97,944                    

Annual Projected Water Savings =  611,210                   gal

Estimated Savings for Phase 2 =  6,112,099                gal

Phase 3 ‐ 2033

Customer Category 

Average 

Outdoor 

Water Use 

(gallons/tap)

Number of New 

Taps Added

Estimated Annual 

Water Savings 

(gallons)

Residential  50,531              168 510,563                  
Commercial  251,150            7 97,949                    

Annual Projected Water Savings =  608,511                   gal

Estimated Savings for Phase 3 =  9,127,666                gal

Planning Period ‐ 2038

Customer Category 

Average 

Outdoor 

Water Use 

(gallons/tap)

Number of New 

Taps Added

Estimated Annual 

Water Savings 

(gallons)

Residential  50,563              169 513,618                  
Commercial  251,310            7 98,011                    

Annual Projected Water Savings =  611,629                   gal

Estimated Savings for Planning Period =  12,232,571              gal

Associated Costs Comments: 

Costs to Water Provider: 

One Time Staff Labor Costs =  $6,250.00
Third Party Costs =  $0.00

Total One Time Labor/Material Costs =  $6,250.00

Staff Hours =  350                           /yr
Hourly Cost = $50.00

Annual Staff Costs =  $17,500.00 /yr
Third Party Costs =  $0.00 /yr

Evaluation and Follow‐up Costs =  $0.00 /yr
Annual Labor =  $17,500.00 /yr

Unit Costs =  $0.00
Number of Participants =  0 /Participant

Gallons Saved Per Unit Per Year  0 /yr
Annual Materials =  $0.00 gal

Annual Cost Estimate =  $17,500.00

Category 

Residential and Irrigation (41) 
Commercial/Industrial (43) 

2023 2028 2033 2038

Estimated Total Cost For Period $93,750.00 $181,250.00 $268,750.00 $356,250.00
Annual Revenue Loss Due to 

Conservation  $2,011.43 $1,936.83 $1,928.36 $1,938.16
Period Revenue Loss $10,057.15 $19,368.29 $28,925.33 $38,763.11

Estimated Cost Plus Revenue 

Loss $103,807.15 $200,618.29 $297,675.33 $395,013.11

Cost Per 1000 Gallons Saved $32.71 $32.82 $32.61 $32.29

$3.32

One Time Labor and Material Costs

Labor Costs 

Material Costs 

2018 Water Rates for Use (per 1000 gallons)

Rate 

$3.14

Conservation measure targets 
outdoor water use.   

Outdoor water use is 
approximated conservatively for  
four months of the year by 
multiplying the projected  
outdoor daily demand per tap  
by 120  days.  These values are 
an average approximation for 
planning purposes only. 

Assumes 10 residential and 2 
commercial renovations occur 
each year in additional to the 
number of new taps.

Costs are approximate and for 
planning purposes only. 

One time costs are associated 
with program development and 
policy planning required for 
initial start up and 
implementation. 

Labor cost include continued 
research and development of 
program, annual inspection of 
new tap connections and review 
of program progress and success.  

Average rates from 2018 for the 
mid range water use category 
(5,000 ‐ 10,000 gal/1000) were 
used.  Rates are provided for 
planning purposes only and are 
not reflective of projected 
revenues, as rates will change 
over the course of the planning 
period. 
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Job Name: PWMD Water Conservation Plan
Job Number: 1025.4e 

Date: 1/29/2020
By: AMM

Turf/Landscape/Irrigation System Standards for New Development 
Description:  Implement irrigation, landscape, and/or turf standards as part of building permit review process.  This 
policy regulates the landscape standards and affects new residential, commercial, and non‐residential (irrigation) users. 

Program Length =  20 years
Planning Period =  2018 ‐ 2038

Evaluation of Approximate Water Savings  Comments: 

Estimated Annual Water Savings  =  10.0%

Phase 1 ‐ 2023

Customer Category 

Average 

Outdoor 

Water Use 

(gallons/tap)

Number of New 

Taps Added

Estimated Annual 

Water Savings 

(gallons)

Residential  50,549              176 889,658                  
Commercial  251,240            7 168,331                  

Annual Projected Water Savings =  1,057,989                gal

Estimated Savings for Phase 1 =  5,289,944                gal

Phase 2 ‐ 2028

Customer Category 

Average 

Outdoor 

Water Use 

(gallons/tap)

Number of New 

Taps Added

Estimated Annual 

Water Savings 

(gallons)

Residential  50,528              169 855,444                  
Commercial  251,138            7 163,240                  

Annual Projected Water Savings =  1,018,683                gal

Estimated Savings for Phase 2 =  10,186,832              gal

Phase 3 ‐ 2033

Customer Category 

Average 

Outdoor 

Water Use 

(gallons/tap)

Number of New 

Taps Added

Estimated Annual 

Water Savings 

(gallons)

Residential  50,531              168 850,938                  
Commercial  251,150            7 163,248                  

Annual Projected Water Savings =  1,014,185                gal

Estimated Savings for Phase 3 =  15,212,777              gal

Planning Period ‐ 2038

Customer Category 

Average 

Outdoor 

Water Use 

(gallons/tap)

Number of New 

Taps Added

Estimated Annual 

Water Savings 

(gallons)

Residential  50,563              169 856,029                  
Commercial  251,310            7 163,351                  

Annual Projected Water Savings =  1,019,381                gal

Estimated Savings for Planning Period =  20,387,618              gal

Associated Costs Comments: 

Costs to Water Provider: 

One Time Staff Labor Costs =  $6,250.00
Third Party Costs =  $0.00

Total One Time Labor/Material Costs =  $6,250.00

Staff Hours =  100                           /yr
Hourly Cost = $50.00

Annual Staff Costs =  $5,000.00 /yr
Third Party Costs =  $0.00 /yr

Evaluation and Follow‐up Costs =  $0.00 /yr
Annual Labor =  $5,000.00 /yr

Unit Costs =  $0.00
Number of Participants =  0 /Participant

Gallons Saved Per Unit Per Year  0 /yr
Annual Materials =  $0.00 gal

Annual Cost Estimate =  $5,000.00

Category 

Residential and Irrigation (41) 
Commercial/Industrial (43) 

2023 2028 2033 2038

Estimated Total Cost For Period $31,250.00 $56,250.00 $81,250.00 $106,250.00
Annual Revenue Loss Due to 

Conservation  $3,352.38 $3,228.05 $3,213.93 $3,230.26
Period Revenue Loss $16,761.92 $32,280.48 $48,208.89 $64,605.19

Estimated Cost Plus Revenue 

Loss $48,011.92 $88,530.48 $129,458.89 $170,855.19

Cost Per 1000 Gallons Saved $9.08 $8.69 $8.51 $8.38

$3.32

One Time Labor and Material Costs

Labor Costs 

Material Costs 

2018 Water Rates for Use (per 1000 gallons)

Rate 

$3.14

Conservation measure targets 
outdoor water use.   

Outdoor water use is 
approximated conservatively for  
four months of the year by 
multiplying the projected  
outdoor daily demand per tap  
by 120  days.  These values are 
an average approximation for 
planning purposes only. 

Costs are approximate and for 
planning purposes only. 

One time costs are associated 
with program development and 
policy planning required for 
initial start up and 
implementation. 

Labor cost include continued 
research and development of 
program, annual inspection of 
new tap connections and review 
of program progress and success.  

Average rates from 2018 for the 
mid range water use category 
(5,000 ‐ 10,000 gal/1000) were 
used.  Rates are provided for 
planning purposes only and are 
not reflective of projected 
revenues, as rates will change 
over the course of the planning 
period. 
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Job Name: PWMD Water Conservation Plan
Job Number: 1025.4e 

Date: 1/29/2020
By: AMM

Description:  This measure would require all schools and institutions, as well as District owned natural grass fields 
to be replaced with synthetic turf fields. 

Program Length =  20 years
Planning Period =  2018‐2038

Evaluation of Approximate Water Savings  Comments: 

Estimated Annual Savings  =  10.0%

Average 

Outdoor Water 

Use 

(gallons/yr)

Estimated Water 

Savings 

(gallons/yr)

5,721,667           572,167                        
2,042,333           204,233                        
707,889              70,789                          

2,055,000           205,500                        
5,177,333           517,733                        

School: 661 W Capistrano Ave  19,319,778         1,931,978                    
School: 386 E Hahns Peak Ave  ‐                       ‐                                
School: 500 S Spaulding Ave 2,883,222           288,322                        

School: 484 S Maher Dr 5,477,333           547,733                        
School:  451 S Gilia Dr 41,444                 4,144                            

7,952,444           795,244                        
School: 935 S Palomar Dr  5,654,667           565,467                        

School: 579 E Earl Dr.  1,262,667           126,267                        
School: 1267 W Oro Grande Dr.  3,169,333           316,933                        

Estimated Annual Savings  =  6,146,511           gal

Estimated Savings for Phase 1 (2023) =  30,732,556         gal

Estimated Savings for Phase 2 (2028) =  61,465,111         gal

Estimated Savings for Phase 3 (2033) =  92,197,667         gal

Estimated Savings for Planning Period (2038) =  122,930,222       gal

Associated Costs

Costs to Water Provider: 

One Time Staff Labor Costs =  $1,500.00
Third Party Costs =  $0.00

One Time Material Costs (Unit Cost) =  $400,500.00 per synthetic field 
Number of Fields =  4

Gallons Saved Per Field Per Year =  1,570,422           gal/field/yr
One Time Materials =  $1,602,000.00

Total One Time Labor/Material Costs =  $1,603,500.00

Comments: 

Staff Hours =  300 /yr
Hourly Cost = $50.00

Annual Staff Costs =  $15,000.00
Evaluation and Follow‐up Costs =  $0.00

Annual Labor =  $15,000.00

Unit Costs =  $0.00
Number of Participants =  0

Annual Materials =  ‐$                    

Annual Cost Estimate =  $15,000.00

Category 

Commercial/Industrial (43)

Annual Revenue Loss Due to Conservation =  $20,406.42

2023 2028 2033 2028

Estimated Total Cost For Perio $1,678,500.00 $1,753,500.00 $1,828,500.00 $1,903,500.00
Annual Revenue Loss Due to 

Conservation  $20,406.42 $20,406.42 $20,406.42 $20,406.42
Period Revenue Loss $102,032.08 $204,064.17 $306,096.25 $408,128.34
Estimated Cost Plus Revenue 

Loss $1,780,532.08 $1,957,564.17 $2,134,596.25 $2,311,628.34

Cost Per 1000 Gallons Saved $57.94 $31.85 $23.15 $18.80

$3.32

PWMD Wastewater Utility

School: 1047 S Camino De Bravo 

One Time Labor and Material Costs

Labor Costs 

Material Costs 

2018 Water Rates for Use (per 1000 gallons)

Rate 

PWMD Lovell Park 

Practical Turf for Sports Fields and District Irrigation Areas

Customer 
PWMD Sports Complex (Tract No. 100‐0‐26)

PWMD Sprinkler (Tract No. 100‐0‐25)

PWMD Cattail Crossing

The outdoor water use for each of 
these accounts was averaged 
using meter data from 2016 ‐
2018. The indoor water use 
(January and February average) 
was subtracted from each of the 
months to determine the outdoor 
use.  For this calculation it was 
assumed that there are no plans 
for additional schools/institutions 
or District sports fields/irrigation 
areas during the 20 year planning 
period.  It is also assumed that 
outdoor water consumption will 
not increase for these customers 
during the planning period.    

Costs are approximate and for 
planning purposes only. 

One time labor costs include costs 
associated with program 
development and policy planning 
required for initial start up and 
implementation. 

One time material costs are only 
calculated for District systems and 
are reflective of the approximate 
cost per synthetic field.  Gallons 
saved per unit in this calculation 
refers to District facilities. 

Average rates from 2018 for the 
mid range water use category 
(5,000 ‐ 10,000 gal/1000) were 
used.  Rates are provided for 
planning purposes only and are not 
reflective of projected revenue, as 
rates will change over the course of 
the planning period. 

Annual labor costs include 
inspection of institutions. Annual 
maintenance of the turf is not 
included as that is assumed to be 
included in existing budgets for 
maintenance of the existing 
natural grass fields. 
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Job Name: PWMD Water Conservation Plan
Job Number: 1025.4e 

Date: 1/29/2020
By: AMM

New and Replacement Lawn/Landscape Permit
Description:  Requires all properties in the District that will be landscaped (new or replacement) to pass an 
inspection prior to plant material installation 

Program Length =  20 years
Planning Period =  2018‐2038

Evaluation of Approximate Water Savings  Comments: 

Estimated Annual Water Savings  =  2.5%

Phase 1 ‐ 2023

Customer Category 

Average Outdoor 

Water Use 

(gallons)

Estimated Annual 

Water Savings 

(gallons)
583,140,473           14,578,512            
113,134,853           2,828,371              

4,237,518                105,938                  

Annual Projected Water Savings =  17,512,821             gal

Estimated Savings for Phase 1 =  87,564,105             gal

Phase 2 ‐ 2028

Customer Category 

Average Outdoor 

Water Use 

(gallons)

Estimated Annual 

Water Savings 

(gallons)
614,424,936           15,360,623            
119,204,339           2,980,108              

4,464,853                111,621                  

Annual Projected Water Savings =  18,452,353             gal

Estimated Savings for Phase 2 =  184,523,532           gal

Phase 3 ‐ 2033

Customer Category 

Average Outdoor 

Water Use 

(gallons)

Estimated Annual 

Water Savings 

(gallons)
645,709,400           16,142,735            
125,273,826           3,131,846              

4,692,189                117,305                  

Annual Projected Water Savings =  19,391,885             gal

Estimated Savings for Phase 3 =  290,878,280           gal

Planning Period ‐ 2038

Customer Category 

Average Outdoor 

Water Use 

(gallons)

Estimated Annual 

Water Savings 

(gallons)
676,993,863           16,924,847            
131,343,312           3,283,583              

4,919,524                122,988                  

Annual Projected Water Savings =  20,331,417             gal

Estimated Savings for Planning Period =  406,628,350           gal

Associated Costs Comments: 

Costs to Water Provider: 

One Time Staff Labor Costs =  $6,500.00
Third Party Costs =  $0.00

Total One Time Labor/Material Costs =  $6,500.00

Staff Hours =  50                             /yr
Hourly Cost = $50.00

Annual Staff Costs =  $2,500.00 /yr
Third Party Costs =  $0.00 /yr

Evaluation and Follow‐up Costs =  $200.00 /yr
Annual Labor =  $2,700.00 /yr

Unit Costs =  $100.00
Number of Participants =  10 /Participant

Gallons Saved Per Unit Per Year (2033) =  2,033,141.75          gallons
Annual Materials =  $1,000.00 /yr

Annual Cost Estimate =  $3,700.00

Category 

Residential and Irrigation (41) 
Commercial/Industrial (43) 

2023 2028 2033 2038

Estimated Total Cost For Perio $25,000.00 $43,500.00 $62,000.00 $80,500.00
Annual Revenue Loss Due to 

Conservation 
$55,635.81 $58,620.57 $61,605.33 $64,590.10

Period Revenue Loss $278,179.03 $586,205.70 $924,080.00 $1,291,801.93
Estimated Cost Plus Revenue 

Loss
$303,179.03 $629,705.70 $986,080.00 $1,372,301.93

Cost Per 1000 Gallons Saved $3.46 $3.41 $3.39 $3.37

$3.36

One Time Labor and Material Costs

Labor Costs 

Material Costs 

2018 Water Rates for Use (per 1000 gallons)

Rate 

$3.14

Non‐Residential 

Residential 
Commercial 

Non‐Residential 

Residential 
Commercial 

Non‐Residential 

Residential 
Commercial 

Non‐Residential 

Residential 
Commercial 

Conservation measure targets 
outdoor water use.   

Outdoor water use is approximated  
conservatively for four months of 
the year by multiplying the 
projected outdoor daily demand  
per tap by 120 days. These values 
are an average approximation for 
planning purposes only. 

Costs are approximate and for 
planning purposes only. 

One time costs are associated with 
program development and policy 
planning required for initial start up 
and implementation. 

Annual labor costs include 
continued research and 
development of program, 
coordination with third party 
consultant and review of program 
progress and success.  

This duty can be provided by the 
water conservation officer or a 
third party consultant. 

Third party consultant can be 
utilized for approximately $100 per 
inspection. 

Average rates from 2018 for the 
mid range water use category 
(5,000 ‐ 10,000 gal/1000) were 
used. Rates are provided for 
planning purposes only and are not 
reflective of projected revenue, as 
rates will change over the course of 
the planning period. 
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Job Name: PWMD Water Conservation Plan
Job Number: 1025.4e 

Date: 1/29/2020
By: AMM

10% Lot Irrigation Restriction
Description:  This policy restricts the amount of the customer's lot which can be irrigated.  Policy affects new 
residential, commercial,  and non‐residential (irrigation) categories.  The 10% value was obtained from the City 
of Evans Conservation Plan (2009).  Other municipalities use 20% (Albuquerque, New Mexico), 35% (Marin 
Municipal Water District in California), etc.  The 10% value can be adjusted to a less conservative estimate in a 
follow up evaluation if deemed appropriate. 

Program Length =  20 years
Planning Period =  2018 ‐ 2038

Evaluation of Approximate Water Savings  Comments: 

Estimated Annual Water Savings  =  10.0%

Phase 1 ‐ 2023

Customer Category 

Average 

Outdoor 

Water Use 

(gallons/tap)

Number of New 

Taps Added

Estimated Annual 

Water Savings 

(gallons)

Residential  50,549              176 889,658                  
Commercial  251,240            7 168,331                  

Annual Projected Water Savings =  1,057,989                gal

Estimated Savings for Phase 1 =  5,289,944                gal

Phase 2 ‐ 2028

Customer Category 

Average 

Outdoor 

Water Use 

(gallons/tap)

Number of New 

Taps Added

Estimated Annual 

Water Savings 

(gallons)

Residential  50,528              169 855,444                  
Commercial  251,138            7 163,240                  

Annual Projected Water Savings =  1,018,683                gal

Estimated Savings for Phase 2 =  10,186,832             gal

Phase 3 ‐ 2033

Customer Category 

Average 

Outdoor 

Water Use 

(gallons/tap)

Number of New 

Taps Added

Estimated Annual 

Water Savings 

(gallons)

Residential  50,531              168 850,938                  
Commercial  251,150            7 163,248                  

Annual Projected Water Savings =  1,014,185                gal

Estimated Savings for Phase 3 =  15,212,777             gal

Planning Period ‐ 2038

Customer Category 

Average 

Outdoor 

Water Use 

(gallons/tap)

Number of New 

Taps Added

Estimated Annual 

Water Savings 

(gallons)

Residential  50,563              169 856,029                  
Commercial  251,310            7 163,351                  

Annual Projected Water Savings =  1,019,381                gal

Estimated Savings for Planning Period =  20,387,618             gal

Associated Costs Comments:

Costs to Water Provider: 

One Time Staff Labor Costs =  $6,000.00
Third Party Costs =  $0.00

Total One Time Labor/Material Costs =  $6,000.00

Staff Hours =  350                           /yr
Hourly Cost = $50.00

Annual Staff Costs =  $17,500.00 /yr
Third Party Costs =  $0.00 /yr

Evaluation and Follow‐up Costs =  $0.00 /yr
Annual Labor =  $17,500.00 /yr

Unit Costs =  $0.00
Number of Participants =  0 /Participant

Gallons Saved Per Unit Per Year  0 /yr
Annual Materials =  $0.00 gal

Annual Cost Estimate =  $17,500.00

Category 

Residential and Irrigation (41) 
Commercial/Industrial (43) 

2023 2028 2033 2038

Estimated Total Cost For Perio $93,500.00 $181,000.00 $268,500.00 $356,000.00
Annual Revenue Loss Due to 

Conservation  $3,352.38 $3,228.05 $3,213.93 $3,230.26
Period Revenue Loss $16,761.92 $32,280.48 $48,208.89 $64,605.19
Estimated Cost Plus Revenue 

Loss $110,261.92 $213,280.48 $316,708.89 $420,605.19

Cost Per 1000 Gallons Saved $20.84 $20.94 $20.82 $20.63

$3.32

One Time Labor and Material Costs

Labor Costs 

Material Costs 

2018 Water Rates for Use (per 1000 gallons)

Rate 

$3.14

Conservation measure targets 
outdoor water use.   

Outdoor water use is approximated  
conservatively for four months of 
the year by multiplying the 
projected outdoor daily demand  
per tap  by 120 days.  These values 
are an average approximation for 
planning purposes only. 

Costs are approximate and for 
planning purposes only. 

One time costs are associated with 
program development and policy 
planning required for initial start up 
and implementation. 

Labor cost include continued 
research and development of 
program, annual inspection of new 
connections and review of program 
progress and success.  

Average rates from 2018 for the 
mid range water use category 
(5,000 ‐ 10,000 gal/1000) were 
used. Rates are provided for 
planning purposes only and are not 
reflective of  projected revenues, as 
rates will change over the course of 
the planning period. 
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APPENDIX H – PUBLIC REVIEW PROCESS



 
 
 

Comments Requested on Pueblo West Metropolitan District Water Conservation Draft Plan  

Pueblo West, CO:  The Pueblo West Metropolitan District (District) has updated the 2012 Water Conservation Draft Plan 
(Plan), which summarizes strategies for water conservation.  The Draft Plan describes how proposed water conservation 
programs and measures can be implemented to more efficiently use the District's water resources.  These efforts can 
ultimately serve to reduce water system operating costs and postpone the need for investments in District infrastructure, 
which may result in reducing the need for future water rate increases. 

In 2001, the District began incorporating water conservation measures and programs in order to initiate water conservation 
efforts.  The amount of water use reduction that can be attributed to the implementation of these programs is difficult to 
calculate, however the residential annual per capita water use has decreased nine percent over ten years.   

A copy of the Draft Plan, prepared by JVA Inc., on behalf of the District, is available for review and comments for a 60-
day period, after which it will be considered for approval by the District Board.  The Draft Plan describes the existing 
conditions in the District including per capita consumption of water, water losses in the distribution system, existing water 
conservation programs, and describes new programs the District may consider to postpone the need to invest in new water 
treatment facilities and alternate supply sources.   

The Draft Plan is available for review at the Pueblo West Metropolitan District office at 20 West Palmer Lake Drive, 
Pueblo West, CO 81007, or on-line at www.pueblowestmetro.com under News. The public comment period will extend 
until 5 PM on Friday May 29, 2020.  Comments must be submitted in writing to:  

PWMD  
C/O Katherine Kallenbach 
20 W. Palmer Lake Dr.  
Pueblo West, Colorado 81007 
 
Or via email to: water@pwmd-co.us   

The Draft Plan will be presented to the District board for approval following the public comment period.  For questions, 
please contact the Utilities Program Coordinator, Katherine Kallenbach at (719) 547-5040. 
 

http://www.pueblowestmetro.com/
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