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EXECUTIVE SUMMARY 

INTRODUCTION 

The purpose of the Pueblo West Metropolitan District (PWMD, District) Water Master Plan (Plan) 
is to develop a comprehensive planning document providing guidance for the District’s water 
system to reliably serve high quality drinking water to the existing and future service area. The 
Plan should be viewed as a dynamic working document, reviewed annually, and updated as 
conditions in the District’s service area change. The capital improvement plan (CIP) will assist the 
District in prioritizing projects and developing annual budgets. Recommendations identified in 
this Plan should be considered as conceptual only. Additional details and potential alternatives 
should be further investigated and analyzed in the preliminary design engineering phase of each 
project. The Master Plan includes planning and water demands, raw water source and delivery, 
raw water quality, drinking water treatment, potable water distribution and storage, pumping and 
pressure reducing valve stations. 

The District provides drinking water to residential and commercial customers located within the 
District’s service area. The service area consists of developed and undeveloped properties within 
Pueblo County, Colorado. The water system currently serves an estimated population of 30,000 
people. The District service area now stands at 31,000 acres and is approximately one-half built 
out. Population and water demand projections are based on District information, US Census, and 
American Community Survey data. The anticipated number of housing, commercial, and light 
industrial units to be constructed each year are then estimated based on a projected growth rate.  

The planning period for a Master Plan is typically 20 years; however, the existing commitments 
to serve unbuilt lots and the possibility of expanding the service area within Pueblo County make 
timelines difficult to predict. Saturation development, or buildout, occurs when all existing 
developable land in the service area has been developed. For the District that is still projected to 
occur beyond 20 years. The current economic climate makes the rate of development in the District 
more difficult to predict. Therefore, the infrastructure recommendations and 10-year Capital 
Improvement Plan (CIP) are based on commitments to serve water to existing development within 
the District and an estimate for water system improvements needed to serve additional new units 
that may be constructed each year within currently excluded target areas. 

PLANNING AND WATER DEMANDS 

The historical water production has steadily increased over the past decade mostly due to the 
growing number of taps. Some of the additional potable water demand has been associated with 
peak summer months due to usage of potable water for outdoor irrigation purposes. This increase 
in water consumption pattern is a result of the increased number of taps and dry summer months. 
The current winter annual average residential unit water usage is estimated to be 165 gallons per 
day (gpd) per tap based on the last five years of water meter data. 
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Future water demand was projected based on forecasted development. The average water demand 
across all billing categories is 418 gallons per tap. To estimate maximum month usage, a peaking 
factor of 1.6, obtained from historical residential metered water usage during summer months, is 
applied to average water demands and a peaking factor of 2.3 is applied to estimate peak day water 
demand. Irrigation water demand is provided by the potable water system except for the golf course 
that uses raw water. 

RAW WATER SUPPLY SYSTEM 

The District receives raw water from surface water sources located within the Arkansas River basin 
and has groundwater rights. The District owns water rights originating from the Twin Lakes 
Reservoir (Roaring Fork River, a trans-mountain source). The District has sufficient water rights 
to meet their current demands. The District will continue to obtain additional water rights to meet 
buildout demands as the population grows.  

Raw water is supplied to the District’s Water Treatment Plant (WTP) from the pumping station 
located at Pueblo Reservoir and conveyed to the plant in a dedicated transmission pipeline. The 
District has storage rights in Lake Meredith Reservoir, not located within District boundaries. 
Currently the District operates a few of the groundwater wells located within District boundaries. 
The District anticipates building new raw water storage reservoirs to help ensure an adequate raw 
water supply is available for treatment at the WTP to meet peak demand. 

WATER QUALITY FOR POTABLE SOURCES 

The WTP treats raw water from Pueblo Reservoir. The raw surface water generally contains low 
levels of total suspended solids, manganese, total dissolved solids, and total hardness. On occasion, 
there can be spikes in total suspended solids and manganese due to reservoir turnover or runoff 
from soil erosion and wildfires. PWMD staff noted that reservoir turnover typically occurs each 
summer. 

WATER TREATMENT PLANT 

In 2013, JVA Inc. (JVA) prepared a Water Treatment Plant Expansion Project design for 
construction in 2014 that included a 5 MGD expansion of treatment capacity to comply with 
regulatory requirements, improve operations, and meet increasing water demands. The plant 
disinfection system using chlorine was expanded to accommodate the increased capacity. 

After experiencing several years of slow to moderate growth, the District has been growing more 
rapidly since 2010. Current potable water demands are approaching the WTP’s firm treatment 
capacity of 16 MGD or 11,100 gpm. 

District operators and JVA engineers performed a comprehensive evaluation of the current 
processes and operations of the water treatment plant. The focus of the evaluation was to identify 
hydraulic bottlenecks, condition of equipment, operational constraints and assist in identifying 
improvements necessary for improving water quality and increasing capacity.  
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POTABLE WATER DISTRIBUTION AND STORAGE 

A geographic information system (GIS) model of the distribution system has been developed by 
the District to analyze existing infrastructure, assist with ongoing operations and maintenance 
(O&M), and identify improvements necessary to provide adequate distribution of potable water 
within the District’s service area. The District has five distribution pressure zones that are served 
by six (6) water storage tanks. Three storage tanks are located onsite at the water treatment plant 
with a total capacity of 3.0 MG and three storage tanks are located at the North Tank Farm with a 
total capacity of 7.5 MG. 

Water age had become a concern for water quality in the 7.5 MG of storage capacity at the North 
Tank Farm. Water age, if not actively managed, increases the likelihood of disinfection byproduct 
(DBP) formation and development of taste and odor problems. Mixing improvements at these three 
tanks has helped to address the water quality concern and mitigate formation of total 
trihalomethanes (TTHMs).  

Storage capacity is provided for three main purposes: operational storage (equalization storage), 
emergency storage, and fire storage. The minimum volume of water to be kept in storage at all 
times should be able to meet peak day demand and fire storage capacity. The District has noted 
that the peak day demand is approaching the capacity of the existing potable water storage system, 
and new potable water storage reservoirs should be developed. 

The District plans to construct two-million gallons of additional water storage tanks at the existing 
North Tank Farm in 2018. PWMD plans to construct a new West Side Distribution Storage Tank 
in 2026 to keep up with increasing peak demand. The District is also evaluating the possibility of 
a potable water interconnect with a neighboring water district for emergency potable water transfer 
purposes. 

CAPITAL IMPROVEMENTS PLAN 

The capital improvements are arranged by category including capacity, water quality, distribution 
and storage, and operations and maintenance. An estimated project cost has been developed for 
each improvement project recommendation presented in this plan. A summary of the capital 
improvement projects is shown below and included in Appendix D. All costs are in 2016 dollars. 

Some of the identified capital improvement projects are associated with operations and 
maintenance and optimization of the treatment process. Other improvement projects are dependent 
on the timing of whether the excluded properties in the District are developed. As development 
occurs, this Master Plan should be reviewed to determine which capital improvement projects will 
be constructed by the developer and which projects will be completed by the District. It is assumed  
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that the majority of water mains required to extend the distribution system to areas currently not 
served will be completed when development occurs and paid for by the District. Water distribution 
lines and fire hydrants within an excluded area are assumed to be installed and paid for by the 
developer. These lines and hydrants would then be turned over to the District for operation and 
maintenance. 

The capital improvement projects associated with operations, maintenance, and treatment 
optimization have been recommended for the near term (Project Nos. 5, 17, 26, 27, 28, 30, 31, and 
32). The cost of implementing these projects by 2020 is just over $7,816,500. In completing these 
improvement projects, the District can continue to provide high quality drinking water while 
incrementally increasing treatment capacity. The recommended capital improvement projects to 
be implemented by 2020 (Project Nos. 1, 2, 5, 6, 8, 9, 10, 12, 17, 19, 20, 21, 22, 23, 24, 25, 26, 30, 
and 31) cost just over $24,641,500. The treatment capacity resulting from these improvements 
allows for increasing peak day demands while collecting tap fees. 

EXCLUDED PROPERTIES 

The District has expressed interest in developing two major parcels of land that were excluded 
from the District’s service area. The Excluded Properties are located within the service boundary 
but were not planned to have water and wastewater services. These properties are referred to as 
“Highway 50 and McCulloch” located at the intersection of Highway 50 and McCulloch 
Boulevard, and “E. Industrial Blvd” along the northern boundary of East Industrial Boulevard. The 
two properties under consideration to be included within the District are shown in Figure 1 and 
discussed in further detail in Section 5. 

FUNDING OPTIONS 

The capital improvement projects associated with District growth and development will have a 
larger impact on District funding over the next 10 years. A preliminary summary of financial 
options for State and Federal grants and loans has been provided in Section 6. The District has 
other capital funding mechanisms including plant investment fees (tap fees) and user charges. 
Developer agreements can also provide additional capital on a development-by-development basis.  
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SECTION 1 – INTRODUCTION 

BACKGROUND 

The Pueblo West Metropolitan District (PWMD, District), formed in 1969, provides 
Administrative, Fire Protection and Emergency Medical Response, Parks and Recreation, Streets 
and Roads, Wastewater, and Water services. The area of the District, with inclusions, contains 
about 31,000 acres of contiguous lands extending approximately 1.5 miles west by northwest of 
the limits of the City of Pueblo. PWMD’s current population is about 30,000 people. The 
population is estimated to grow to 60,000 people at full buildout. Buildout is not anticipated to 
occur within the planning period. 

The Pueblo West Metropolitan District Water Department operates and maintains the raw water 
supply, treatment facility, and water storage and distribution system. The District provides potable 
water to residential, commercial, and non-residential customers within the service area. The Water 
Treatment Plant (WTP) provides drinking water to approximately 10,500 accounts. The Plant is 
capable of treating up to 21 Million Gallons of water per day (MGD). The water distribution 
system includes over 400 miles of pipe, five pump stations, and approximately 11 Million Gallons 
(MG) of treated water storage. 

PROJECT PURPOSE AND GOALS 

The Water Master Plan (Plan) was developed in collaboration with Raftelis Financial Consultants, 
Inc. (RFC) as the first phase of a two-phase project. For Phase 1, the Plan includes the evaluation 
of existing customers and water usage and projections of population to determine future water 
demand for the system. A comprehensive performance evaluation (CPE) update of major facilities 
in the current condition was performed in order to determine what impact projected demands will 
have on the system. The limiting factors and condition assessment of each facility were identified 
in the CPE, which contributed to the development of an updated Capital Improvements Plan (CIP).   

The Plan separately addresses water system needs to serve two major undeveloped properties that 
were excluded from the District’s service area. Density and zoning classifications for the 
“Excluded Properties” were provided by Altitude Land Consultants who were contracted directly 
with the District. The Plan applies the per capita water usage to the Excluded Properties to project 
the additional demand if these properties were to be served by the District. Furthermore, water 
system improvements required to serve the Excluded Properties are identified.  

As part of Phase 2, RFC will evaluate and recommend changes to water and wastewater rates and 
fees consistent with the objectives of the District’s Water Enterprise Fund. The CIP and water 
demand and population projections will contribute to the development of rate and fee 
recommendations by RFC. 

The planning period for the Water Master Plan is 20 years. Buildout will occur when all existing 
developable land within the service area has been developed. Buildout is not anticipated to occur 
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within the planning period. Predicting capital projects and accurately estimating costs well into the 
future is not feasible; therefore, the CIP is limited to 10 years. 

The purpose of this Plan is to assist the District in: 

 Water Usage Evaluation – Historical water treatment plant production was provided by 
the District from 2011 to current. Water production is currently estimated by treatment 
plant staff based on a discharge flow meter prior to delivering water to the distribution 
system. The District also provided water meter (usage) data for billed potable customers, 
from 2011 to 2015. Current average, winter, and summer water usages per tap were 
estimated for residential and non-residential water customers in the District service area.  

 Population and Water Demand Projections – Residential and commercial units (accounts) 
were projected for the service area through the 10- and 20-year planning timeframe. This 
is based on historical population growth, a District unit growth scenario for buildout in 
Pueblo County, and approved Land Use Plans. Average winter, average summer, and peak 
day production demands were estimated for the water treatment plant over the 20-year 
planning timeframe. 

 Inventory of Existing Water Facilities – JVA performed a detailed evaluation of the 
existing water treatment facility that incorporates a modified comprehensive treatment 
plant evaluation that included input from District operations staff. Water treatment 
“triggers” were considered for expansion of the water treatment plant. An inventory and 
review of the District’s potable water distribution, storage, and pumping systems was 
completed.  

 Capital Improvement Plan – Conceptual level cost estimates were prepared as part of the 
CIP for recommended projects identified in the planning efforts. Projects were prioritized 
by the timelines necessary to meet current or future demands.  

 Excluded Properties – JVA performed a review of two proposed inclusion areas that are 
outside the District service area. The existing distribution system can be expanded to 
provide service to meet water demands with new water infrastructure. An estimate of the 
additional annual water demand from these inclusions was made. The District will need to 
consider the impacts of these inclusions on their system and whether incorporation should 
proceed.  

 Project Financing – The CIP was prioritized into an annual targeted budget based on the 
District’s financial planning model and cash flow. Levels of funding necessary for 
implementation and potential funding sources were identified. Economic analysis includes 
permitting, design, construction, and operation and maintenance cost considerations. A 
summary of eligibility and application requirements for several funding sources are 
provided. 
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SECTION 2 – PLANNING CONDITIONS 

SERVICE AND PLANNING AREA 

The District currently serves a population of about 30,000 people with approximately 10,500 water 
taps in service. The service area is all within the District Boundary, which encompasses 
approximately 31,000 acres. 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 topography of the District has rolling hills and generally slopes from the north to south towards 
the Arkansas River, the 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. A map of the service area and 
existing facilities is shown in Figure 1. 

PLANNING PERIOD 

The planning period for this Plan is 20 years. The population growth rate and development rate 
has been steady since 2010, and growth is expected to continue in the future. 

Full buildout will occur when all platted lots within the service area boundary have been 
developed. The expected buildout population is approximately 60,000 persons, and is not 
anticipated to be reached during the planning period of this Plan. All improvement 
recommendations are based on projected water treatment demand increases necessary to serve the 
developments committed by the District. 

LOCAL AND REGIONAL GOVERNMENT COORDINATION 

The District is a member entity of the Pueblo Area Council of Governments (PACOG). PACOG 
recently completed a 2040 Long Range Transportation Plan (Adopted May 26, 2016) that includes 
population projections for the City of Pueblo and Pueblo County but does not separate population 
projections specifically for PWMD. The most recent PACOG comprehensive planning document 
is "Pueblo's Comprehensive Plan", dated July 25, 2002 (2002 Plan). This plan includes detailed 
population information for PWMD.  

The District is participating in the Southern Delivery System (SDS) Partner Share Program that 
will allow for water use between participating utilities when excess water is available or during 
emergencies. In addition, the District is evaluating the possibility of a Potable Water interconnect 
with a neighboring water district for emergency potable water transfer purposes. 

The Whitlock Water Treatment Facility for the City of Pueblo is the closest regional facility to the 
PWMD WTP and distribution system, which is approximately 6 miles southeast from the PWMD 
WTP.  
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LAND USE AND ZONING 

CURRENT LAND USE AND ZONING 
The District categorizes land use based on six zoning types: agricultural, commercial, industrial, 
planned unit development (PUD), residential, and public. Each zoning type is further defined into 
zoning classifications. Commercial corridors have been established in the PWMD service area 
along U.S. Highway 50, along McCulloch Boulevard, along South Joe Martinez Boulevard, and 
along East Spaulding Avenue. Residential uses are located on collector roads surrounding these 
main thoroughfares. Some areas are zoned as mixed use, with a zoning classification that combines 
two or more of the zoning types. 

HISTORICAL TRENDS 

HISTORICAL POPULATION TRENDS 
Historical population estimates for PWMD were obtained from various sources. The United States 
Census reports population estimates every ten years, with American Community Survey (ACS) 
data collected annually since 2010. These population estimates were compared to PWMD 
population estimates made based on tap data, housing density, and number of occupied homes. 

Historical population estimates for PWMD were calculated using existing tap data and housing 
density estimates. Because available census data does not exactly match the District’s historical 
population estimates in year 2000, a correction factor was used to adjust the population estimate 
to match the known census data. The annual population from 2000 to 2015 was estimated by 
multiplying the cumulative number of taps by the housing density, then multiplying by the 
correction factor. The annual estimated District population and available U.S. Census and ACS 
population data are compared in Table 1. A graph of the PWMD estimated population is shown in 
Figure 2.  



 

 
Pueblo West Metropolitan District 
Water Master Plan   11 
 

Table 1 – Historical Population Estimates, Census, and ACS Data, 2000 to 2015 

Year 

U.S. Census Data 
American Community Survey 

(ACS) Data 
PWMD Data 

Population 
Estimate 

Annual 
Growth Rate 

Population 
Estimate 

Annual 
Growth Rate 

Population 
Estimate 

Annual 
Growth Rate 

2000 16,899 

7.5% per year 

- - 16,875 n/a 

2001 - - - 18,288 8.4% 

2002 - - - 19,563 7.0% 

2003 - - - 21,189 8.3% 

2004 - - - 22,757 7.4% 

2005 - - - 24,317 6.9% 

2006 - - - 26,056 7.2% 

2007 - - - 27,277 4.7% 

2008 - - - 27,842 2.1% 

2009 - - - 28,061 0.8% 

2010 29,637 27,854 n/a 29,573 5.4% 

2011 - - 29,071 4.4% 29,686 0.4% 

2012 - - 29,500 1.5% 29,783 0.3% 

2013 - - 29,955 1.5% 29,893 0.4% 

2014 - - 30,655 2.3% 29,987 0.3% 

2015 - - - - 30,151 0.5% 

 

 
Figure 2 – Pueblo West Population Estimate from 2000 to 2015 
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Based on PWMD and U.S. Census data, the District experienced accelerated population growth 
between 2000 and 2010 with annual growth rates greater than five percent. Growth has slowed in 
recent years based on ACS and PWMD data. PWMD has shown lower population growth of 
approximately 0.5 percent in recent years than ACS population growth estimates of approximately 
2.4 percent. This Plan assumes the future annual growth rate used will be 1.5 percent to provide a 
more conservative estimate than supported by the last five years of PWMD data, and to more 
closely match growth rates shown by ACS in 2012 and 2013. 

Annual growth rates (AGR) were also checked based on historical water accounts. PWMD 
categorizes water taps based on five billing categories: commercial, residential, duplex, multi-
family, and non-residential. The year-end number of water taps and the calculated AGR are shown 
in Table 2. With the exception of commercial accounts, the calculated AGRs support the assumed 
annual growth rate of 1.5 percent as a slightly conservative estimate. 

Table 2 – Historical Water Taps and Annual Growth Rates, 2012 to 2015 

HISTORICAL WATER CONSUMPTION  
In order to evaluate the water demand, unaccounted for water in the system was analyzed by 
comparing the total water produced (pumped from the water treatment plant) to the total water 
consumed (customer meter readings for billing) on an annual basis. The unaccounted for water 
may be from apparent losses (non-physical losses due to meter inaccuracies, data handling errors, 
etc.) and real losses (physical losses from the distribution system). On average, over the past five 
years, the total losses have ranged from 10 to 18 percent. 

The discrepancies have steadily increased over the past five years, which may be a sign of aging 
infrastructure or increasing water accounting inaccuracies. The American Water Works 
Association states the average national water loss is approximately 16 percent but recommends 
losses be limited to less than 10 percent. The amount of water unaccounted for in the PWMD 
distribution system is shown in Table 3. 

Table 3 – Unaccounted for Water, 2011 – 2015 

Year 
Total Production1  

(MG) 
Total Consumption1    

(MG) 
Difference             

(MG) 
Difference             

(%) 

2011 1,695 1,528 167 10% 

2012 1,895 1,621 274 14% 

2013 1,576 1,335 241 15% 

2014 1,640 1,397 243 15% 

2015 1,538 1,266 272 18% 

1. No billing data was available for March 2011, January 2013, or March 2015; Production data for these missing 
months was omitted from analysis to accurately compare the two datasets 

Year 
Commercial Residential Duplex Multi-Family Non-Residential 

# Taps AGR #  Taps AGR #  Taps AGR #  Taps AGR #  Taps AGR 

2012 212 n/a 9,920 n/a 221 n/a 60 n/a 2 n/a 

2013 232 9.4% 9,988 0.7% 223 0.9% 59 -1.7% 2 0% 

2014 246 6.0% 10,035 0.5% 224 0.4% 60 1.7% 2 0% 

2015 238 -3.3% 10,127 0.9% 224 0% 60 0% 1 -50% 
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The District’s water usage is billed monthly by category according to metered consumption. The 
average number of taps was determined using billing data from 2011 to 2015. Consumption was 
averaged from 2011 to 2015, and then the consumption from each billing category was compared 
to the total consumption during the same period to calculate the percentage from each billing 
category. Average winter (December through February) and summer (June through August) 
consumption was determined for each billing category by taking the average consumption for the 
respective season and dividing by the average number of taps. A summary of historical water 
consumption for each billing category is shown in Table 4. The contribution to average 
consumption by billing category is shown in Figure 3. 

Table 4 – Historical Water Consumption, 2011 – 2015 

Billing 
Category 

Average Number 
of Taps     (2011- 

2015) 

Contribution to 
Average 

Consumption2 (%) 

Average Winter1 
Consumption per 

Tap (gpd/tap) 

Average Summer1 
Consumption per Tap 

(gpd/tap) 

Commercial 228 11.4% 874 3,257 

Residential 9,985 85.0% 165 555 

Duplex 222 2.1% 288 503 

Multi-Family 60 1.2% 733 984 

Non-Residential 2 0.3% 181 13,072 

TOTAL 10,496 - - - 

1. Winter is December through February. Summer is June through August 

 

 
Figure 3 – Contribution to Consumption by Billing Category 
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Since residential and non-residential customers can have significantly different water demands, 
Equivalent Residential Units (EQRs) are used to relate non-residential water usage to the typical 
consumption from a single-family residential home. The usage equivalent to one EQR is the 
average volume of water used for residential homes (3,442,724 gpd) divided by the number of 
residential homes connected to the water system (9,985). In other words, the average residential 
rate of consumption per tap is equal to one EQR. For this analysis, one EQR is equivalent to 345 
gallons per day (gpd) per tap. The total water system capacity is often expressed as the number of 
EQRs the water system could serve. The average consumption per tap and corresponding EQRs 
for each billing category are summarized in Table 5. 

Table 5 – Average Consumption from 2011 to 2015 and Equivalent Residential Units 

Billing Category Average Consumption (gpd/tap) Equivalent Residential Units (EQRs) 

Residential 345 1.0 

Commercial 2,023 5.9 

Duplex 383 1.1 

Multi-Family 849 2.5 

Non-Residential 5,728 16.6 

 SEASONAL AND PEAK WATER PRODUCTION 
Based on available historical daily production data from January 2011 to December 2015, 
PWMD’s existing WTP produced a winter average of 2.951 million gallons per day (MGD) and a 
summer average of 6.462 MGD. The peak day production at the WTP during the 5-year period is 
10.709 MGD on June 9, 2012. 

Average winter production, average summer production, and peak day production was determined 
based on WTP production data from January 2011 to December 2015. A summary of seasonal and 
peak water production, as well as total summer precipitation, from 2011 to 2015 is presented in 
Table 6. A chart of the average seasonal water usage by billing category is shown in Figure 4.  

Table 6 – Seasonal and Peak Water Production, with Precipitation Data 2011 – 2015 

Year 
Average Winter 

Production 
Average Summer 

Production 
Peak Day 

Production 
Total Summer1 
Precipitation         

2011 2.744 MGD 6.987 MGD 10.048 MGD 4.6” 

2012 3.054 MGD 7.300 MGD 10.709 MGD 5.2” 

2013 2.874 MGD 6.226 MGD 10.461 MGD 8.1” 

2014 2.930 MGD 6.048 MGD 9.231 MGD 7.4” 

2015 3.153 MGD 5.749 MGD 8.466 MGD 14.3” 

1. April – September 

 
A peak day peaking factor was calculated from the WTP production data to help determine peak 
day water demand in the future. Average production from 2011 to 2015 (4.710 MGD) was 
compared to the peak day WTP production (10.709 MGD) over the same period. For the purposes 
of this report, the peak day peaking factor used is 2.3. 
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Figure 4 – Seasonal Water Usage by Billing Category from 2011 to 2015 

SUMMARY OF WATER PRODUCTION 
The past 5-year peak day of 10.709 MGD was observed in 2012. Water consumption and 
subsequent demand have decreased in recent years. To help reduce water usage and encourage 
efficiency, a Water Conservation Plan was implemented in 2013. Furthermore, total summer 
precipitation has steadily increased since 2011, with a particularly wet year in 2015. Residents 
generally consume less water during wet summers due to decreased irrigation. While annual 
variation in the peak day demand is typical, District staff attribute the recent decrease in demand 
to the corresponding increase in summer precipitation. The peak day water production recorded at 
the WTP in 2015 is 8.466 MGD. 

FUTURE PROJECTIONS 

FUTURE POPULATION PROJECTIONS 
The District anticipates steady population growth in the coming years. To calculate the projected 
population in 2036, the 1.5 percent annual growth rate chosen was applied over the 20-year 
planning period. The 20-year PWMD population is estimated to be about 41,200 people. The 
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annual population estimates are summarized in Table 7. Detailed population projections are 
included in Appendix A. 

Table 7 – Projected Population Estimates, 2016 to 2036 
Year Estimated Population 

2016 30,604 

2017 31,064 

2018 31,530 

2019 32,003 

2020 32,484 

2021 32,972 

2022 33,467 

2023 33,970 

2024 34,480 

2025 34,998 

2026 35,523 

2027 36,056 

2028 36,597 

2029 37,146 

2030 37,704 

2031 38,270 

2032 38,845 

2033 39,428 

2034 40,020 

2035 40,621 

2036 41,231 

FUTURE TAP COUNTS 
To project the future number of water taps added due to growth within the existing service area, a 
1.5 percent AGR was applied over the 20-year planning period for commercial, residential, and 
duplex taps to match the chosen population growth rate. Since multi-family and non-residential 
taps showed little historical growth, it is assumed that five multi-family taps and two non-
residential taps will be added over the 20-year planning period. A summary of the estimated annual 
number of taps within the 20-year planning period is shown in Table 8. 

Table 8 – Projected Number of Taps from Growth, 2016 to 2036 
Year Commercial Residential Duplex Multi-Family Non-Residential 

2016 242 10,279 228 60 1 

2017 246 10,434 232 61 1 

2018 250 10,591 236 61 1 

2019 254 10,750 240 61 1 

2020 258 10,912 244 61 1 
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Year Commercial Residential Duplex Multi-Family Non-Residential 

2021 262 11,076 248 62 1 

2022 266 11,243 252 62 1 

2023 270 11,412 256 62 2 

2024 275 11,584 260 62 2 

2025 280 11,758 264 63 2 

2026 285 11,935 268 63 2 

2027 290 12,115 273 63 2 

2028 295 12,297 278 63 2 

2029 300 12,482 283 64 2 

2030 305 12,670 288 64 3 

2031 310 12,861 293 64 3 

2032 315 13,054 298 64 3 

2033 320 13,250 303 65 3 

2034 325 13,449 308 65 3 

2035 330 13,651 313 65 3 

2036 335 13,856 318 65 3 

FUTURE WATER PRODUCTION PROJECTIONS 
To project the future winter average, summer average, and peak day for each year from 2016 to 
2036, historical seasonal and peak water usage rates were applied to the number of future taps 
projected over the 20-year planning period. The average winter and summer production from 2015 
was used as a basis to determine future seasonal flow contributions. The peak day from 2012 
(10.709 MGD) was used as a conservative estimate to project future peak day flows. The results 
are summarized in Table 9 and shown in Figure 5. The full water production projections can be 
found in Appendix A. 

Table 9 – Projected Seasonal and Peak Water Production* (MGD), 2016 to 2036 
Year Winter Average Summer Average Peak Day 

2016 3.201 5.835 10.709 

2017 3.249 5.924 10.873 

2018 3.298 6.013 11.036 

2019 3.348 6.103 11.201 

2020 3.398 6.195 11.368 

2021 3.449 6.288 11.540 

2022 3.501 6.383 11.712 

2023 3.554 6.479 11.917 

2024 3.607 6.576 12.099 

2025 3.662 6.676 12.284 

2026 3.717 6.776 12.470 

2027 3.773 6.879 12.660 

2028 3.830 6.982 12.851 
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Year Winter Average Summer Average Peak Day 

2029 3.888 7.088 13.047 

2030 3.947 7.196 13.276 

2031 4.007 7.304 13.475 

2032 4.067 7.414 13.676 

2033 4.128 7.525 13.882 

2034 4.190 7.638 14.089 

2035 4.253 7.753 14.298 

2036 4.316 7.869 14.509 

*Projected production is based on holistic growth and excludes demand from the additional new lots in Excluded Properties 

 
 
 
 

 
 
Figure 5 – Water Treatment Plant Historical and Projected Production Rate 
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SECTION 3 – EXISTING FACILITIES EVALUATION 
The District’s water system consists of raw water supply, treatment, distribution, and potable water 
storage. Locations of the District’s water facilities are shown in Figure 1. This section first 
examines the water quality of the source water, then summarizes a detailed description and facility 
evaluation for each major system. Each evaluation is based on discussions with District staff, field 
visits, recent construction projects, and existing reports. Capital improvement projects have been 
identified for each major system to address limiting factors and recommended improvements. 
These projects are described in Section 3 and summarized in Section 4. The District project number 
is listed for each project and corresponds with the District CIP spreadsheet.  

SOURCE WATER  

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 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). This reference is provided 
in Appendix B. 

The District currently tests for inorganics chemicals (IOCs), synthetic organic chemicals (SOCs), 
volatile organic chemicals (VOCs), nitrates (and nitrites), radionuclides, chlorine dioxide residual, 
chlorine residual, disinfection byproducts (DBPs) consisting of TTHMs and haloacetic acids 
(HAA5s), fluoride, lead and copper. The District has received reduced monitoring frequency for 
chlorite at the distribution point because of the ability of the plant to consistently maintain a 
chlorite concentration well below the MCL.  

Historically, the District has had high concentrations of dissolved organic carbon (DOC) in the 
raw water supply, which has resulted in elevated DBPs in the distribution system. Additionally, in 
the fall every year, when Pueblo Reservoir turns over, raw water manganese concentrations have 
spiked creating challenges for WTP operations.  

WATER QUALITY TESTING 
Archived Consumer Confidence Reports (CCRs) provide test results for primary and secondary 
contaminants, lead and copper, and DBPs, but these tests were only performed on finished water. 
The CCRs are publicly available on the District’s website. Any contaminant not shown was not 
detected during water quality testing over the past five years. 
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PRIMARY DRINKING WATER CONTAMINANTS 
Primary drinking water standards include enforceable maximum contaminant levels (MCLs) and 
not enforceable maximum contaminant level goals (MCLGs). Primary contaminants are defined 
in the Colorado Primary Drinking Water Regulations (CPDWR) along with their respected limits. 
The District must meet all MCLs to maintain compliance with the CPDWR. 

Inorganics 

The inorganics group consists of elemental metals and nitrogen containing compounds. Table 10 
presents the MCLs, MCLGs, and laboratory test results for inorganics. Finished water sampled 
between 2013 and 2015 for inorganics were all below the MCLs. 

Table 10 – Inorganics MCLs, MCLGs, and Test Results 

Parameter 

Finished Water 

2013 
Result 
(mg/L) 

2014 
Result 
(mg/L) 

2015 
Result 
(mg/L) 

MCL 

(mg/L) 

MCLG 

(mg/L) 

Arsenic 0.001 0.001 0.001 0.01 Zero 

Barium 0.058 0.06 0.06 2 2 

Fluoride 0.75 0.58 0.42 4 4 

Nitrate (as nitrogen) 0.20 0.4 0.3 10 10 

Selenium 0.005 0.006 0.004 0.05 0.05 

 

Volatile Organic Compounds 

VOCs are chemicals that readily evaporate at normal temperatures and pressures. VOCs have not 
historically been found in the District’s drinking water sources, and so they were not investigated 
as part of this effort. Testing for VOC’s must follow the District’s Monitoring Schedule set by 
CDPHE. 

Synthetic Organic Compounds 

SOCs are synthetic chemicals such as pesticides and fuel additives. Testing for SOCs is expensive 
and time consuming. SOCs have not historically been found in the District’s drinking water 
sources, and so they were not investigated as part of this effort. Testing SOC’s must follow the 
District’s Monitoring Schedule set by CDPHE. 

Radionuclides 

Radionuclides are unstable forms of elements that can occur in natural or man-made deposits. The 
District tested for radionuclides in 2011 and 2014. All results were far below MCLs. The most 
recent radionuclide sampling results are shown below in Table 11. 
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Table 11 – Radionuclide MCLs, MCLGs, and Test Results 

Parameter Units 
Finished Water 

2011 Result 2014 Result MCL MCLG 

Radium (combined) pCi/L 0.6 * 5 Zero 

Uranium (combined) ug/L 4.4 5.1 30 Zero 

Gross Alpha  pCi/L 0.35 0.08 15 Zero 

Gross Beta Particle Activity pCi/L 0.9 * 50 Zero 

* Retesting not required. Per the CDPHE Monitoring Schedule, Combined Radium sampling required every nine 
years and Gross Beta Particle Activity is required every six years. 

 

Turbidity 

To maintain compliance with the CPDWR, the District must provide filtration and disinfection of 
surface water that meets the treatment technique requirements of turbidity. The District utilizes 
prepackaged direct filtration water treatment units, so the applicable turbidity limits are 0.3 
nephelometric turbidity unit (NTU) as a 95th percentile limit, and 1 NTU as a maximum limit. The 
District consistently monitors turbidity levels and has noted that high raw water turbidity in the 
summer presents operational and loading challenges for the filters. Table 12 presents the most 
recent District monitoring results for raw water turbidity. The maximum raw water turbidity level 
observed in June 2016 was 24.5 NTU. The maximum turbidity levels observed in finished water 
sampled in 2013, 2014, and 2015 were 0.33 NTU, 0.35 NTU, and 0.94 NTU respectively. All 
finished water results were below the turbidity limit of 5 NTU established by the CPDWR. 

Table 12 – Turbidity Monitoring Results 

Date 
Raw Water 

Average Turbidity (NTU) Maximum Turbidity (NTU) 

November, 2015 4.34 6.53 

December, 2015 1.82 3.03 

January, 2016 1.79 3.78 

February, 2016 1.80 2.37 

March, 2016 1.36 2.13 

April, 2016 1.68 7.27 

May, 2016 1.78 3.31 

June, 2016 4.31 24.50 

July, 2016 3.19 11.30 

August, 2016 1.83 2.89 

September, 2016 2.34 3.74 

October, 2016 4.98 10.20 
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Disinfectants 

Normally, disinfection is the final required water treatment step for inactivating viruses, bacteria, 
and protozoa. The District injects chlorine into filtered water before the clearwell. The combination 
of the chlorine gas and the contact time in the serpentine baffled clearwell and onsite storage tanks 
allow the District to effectively achieve disinfection. Any disinfectant remaining in the water 
following disinfection is referred to as residual.  

The CPDWR sets a maximum residual chlorine level of 4.0 mg/L to protect consumers from 
drinking harmful amounts of disinfectants. Residual chlorine prevents organic growth and the 
spread of bacteria in distribution system pipelines and the storage tank. Historically, the District 
has dosed an average feed rate of 3.0 mg/L chlorine to maintain a minimum of 0.2 mg/L residual 
chlorine at the furthest parts of the distribution system, which is the minimum requirement set by 
the Long Term 2 Enhanced Surface Water Treatment Rule. Residual chlorine was not reviewed as 
part of this study. 

CDPHE recently implemented a new program named the Disinfection Outreach Verification Effort 
(DOVE). A DOVE evaluation of the WTP was recently completed by CDPHE, but the results have 
not yet been released. As a result of this program, the District may be required to increase the 
residual chlorine level, improve clearwell baffling, or calculate CT up to 4 times per day. An 
increased chlorine residual increases the risk of DBP formation in the distribution system, 
including the onsite water storage tanks, so further evaluation will need to be performed to 
determine the proper disinfection process to minimize DBP formation. 

Disinfection Byproducts 

Residual disinfectants can react with organic compounds remaining in the finished water to form 
disinfection byproducts (DBPs). The two major groups of DBPs are TTHMs and HAA5s. The 
District also monitors chlorite formation since chlorine dioxide is used in the system for pre-
treatment. Table 13 presents DBP results listed in the District’s most recent CCRs and their MCLs. 
Finished water is sampled for DBPs at locations in the distribution system where water age may 
be a concern, because DBP formation requires long contact times. 

Table 13 – Disinfectant Byproducts MCLs, MCLGs, and Test Results 

Parameter 

Finished Water 

2013 Average 
(ug/L) 

2014 Average 
(ug/L) 

2015 Average 
(ug/L) 

MCL (ug/L) MCLG (ug/L) 

TTHM 52.4 62.21 39.08 80 N/A 

HAA5 40.72 51.32 48.71 60 N/A 

Chlorite 0.32 0.26 0.39 1.0 0.8 
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Lead and Copper 

Instead of MCLs, the CPDWR sets Action Levels for lead and copper concentrations in potable 
water within the distribution system. If concentrations exceed the Action Level limit, the District 
would be required to comply with additional requirements, which may include public education, 
corrosion control treatment, source water treatment, and/or lead service line replacement. Lead 
and copper levels are well below the Action Levels, and are presented in Table 14.  

Table 14 – Lead and Copper Action Levels, MCLGs, and Test Results 

Parameter 

Potable Water at Services 

2011 90th 
Percentile 

Results 
(mg/L) 

2014 90th 
Percentile 

Results 
(mg/L) 

Action Level 
(mg/L) 

MCLG (mg/L) 

Qty of 
Samples 

Exceeding 
The Action 

Level  
2011-2014 

Copper 0.41 0.22 1.3 1.3 0 

Lead 0.002 0.002 0.015 Zero 0 

 

SECONDARY DRINKING WATER CONTAMINANTS 
Secondary drinking water contaminants primarily affect the aesthetic qualities (taste and odor) 
relating to the public’s acceptance of drinking water. The CPDWR defines secondary maximum 
contaminant levels (SMCLs), but they are not enforceable. They are intended to represent 
reasonable goals to reduce public health implications and water aesthetic degradation. Table 15 
lists the most recent test results and associated SMCLs. 

Table 15 – Select SMCLs and Test Results 

Parameter Units 
Finished Water 

2011 2013 2014 2015 SMCL 

Total dissolved solids mg/L 296 * * * 500 

Fluoride mg/L 0.55 0.75 0.58 0.42 2.0 

pH (average) s.u. 7.72 7.77 7.58 7.52 6.5-8.5 

* Data is not required every year and was therefore not reported 

 

Total Dissolved Solids 

Total dissolved solids (TDS) is a measurement of the total dissolved charged ions in the water. 
Water high in TDS can be corrosive and have aesthetic and taste issues. If the high TDS is due to 
high concentrations of chloride and sulfide, the water may be corrosive to iron-based materials, as 
previously discussed. If the high TDS is due to high concentrations of bicarbonate and hardness 
ions, the water may be corrosive to copper piping. In addition, water high in TDS tastes salty. The 
SMCL for TDS is 500 mg/L. District TDS levels (250-300 mg/L) are well below the SMCL.  
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Fluoride 

Fluoride is regulated as a secondary contaminant. While low levels of fluoride can help prevent 
cavities in teeth, fluoride concentrations above 2 mg/L may result in cosmetic discoloration of 
permanent teeth (dental fluorosis) in children under nine years of age. The problem occurs only in 
developing teeth, before they erupt from the gums, so older children and adults are not at risk. 
Finished water fluoride concentrations typically range between 0.4 and 0.75 mg/L for the District. 

OTHER WATER QUALITY CONSTITUENTS 
Other water constituents not regulated by the CPDWR are also tested. According to the most recent 
CCRs, the District recorded a sodium concentration of 18.2 mg/L in 2011 and 22.9 mg/L in 2013.  

Sodium 

Sodium is not currently subject to any primary drinking water regulations since sodium is an 
essential nutrient. The EPA recommends a sodium limit in drinking water of 20 mg/L for 
individuals with severely restricted sodium diets. This value was developed for individuals 
restricted to a sodium intake of 500 mg/day and should not be extrapolated to the entire population. 
In order to avoid adverse effects on taste, the EPA recommends that sodium concentrations in 
drinking water not exceed 30-60 mg/L. Finished water sodium concentrations typically range from 
18 to 24 mg/L for the District, levels well under guidance values for the general population. 

FUTURE CONSIDERATIONS 
Based on the water quality test results and discussions with District staff, the main parameters 
driving treatment process performance are turbidity, total organic carbon (TOC), and DBPs. The 
treatment processes to manage these parameters depends on the District’s future treatment goals. 

Turbidity 

Raw water turbidity has been a contaminant of concern since loading the filters with sediment 
(total suspended solids) severely limits the production capacity of the WTP. While PWMD 
continues to treat water to below the NTU requirement for finished water turbidity, the packaged 
direct filtration units are not performing at the rated design capacity during high raw water turbidity 
events. The District could address the raw water turbidity issue by providing upstream 
pretreatment, additional direct filtration, or alternative filtration like membrane filtration. 

TOC and Disinfection Byproducts 

Any changes to the pretreatment system should aim to further reduce TOC, and thus DBP 
formation. The chlorine dioxide currently used is oxidizing TOC. TOC and DBP concentrations 
could be reduced by implementing pretreatment like a roughing filter. Ultimately, any impact to 
the concentration of TOC will affect the formation of DBPs. 
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RAW WATER SOURCES 

The existing water supply sources for the District include trans-mountain surface water, non-
tributary groundwater, tributary surface water, and exchanges for return-flows. The District’s 
surface water rights include shares of the Twin Lakes Reservoir and Canal Company, restricted 
access to the Wheel Ranch Ditch Company, and shares of the Colorado Canal/Lake Meredith 
Company. The District is developing water from the historic Hill Ranch. 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 used as backup sources to the surface 
water supply. 

The District is a partner in the Southern Delivery System (SDS) project along with Colorado 
Springs, Security, and Fountain. The pipeline was completed in 2015 and use is ongoing. (Project 
No. 10) 

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. The project is schedule to be constructed in 2016 and 2017. (Project No. 12) 

The District commissioned a Water Conservation Plan in 2012 in order to develop water 
conservation goals 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 District has budgeted annually for the implementation of the Water Conservation 
Program starting in 2018. (Project No. 25) 

According to the Water Conservation Plan, the projected buildout average annual water demand 
(potable and non-potable) is 8,073 AF. The available water supply without the use of groundwater 
is 7,405 AF. To balance the water available with the future water demand, the amount that needs 
to be conserved is approximately 700 AF annually, or nine percent of the projected buildout 
demand. If conservation cannot reduce the demand sufficiently, the District needs to plan for 
obtaining additional water rights. The District has budgeted for additional shares of water in 2022 
and raw water storage in 2019 through 2021. (Project Nos. 4 and 8) 
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The Colorado Division of Water Resources requires flow measurement and reporting in 
accordance with the District’s water decrees. The District budgeted for flow monitoring equipment 
for Hill Ranch Diversion and flumes for Reuse 134 in the 2016 budget. (Project Nos. 1 and 5) 

The District settled a lawsuit with Pueblo County and agreed to participate in the Arkansas River 
Flow Management Program (FMP), which provides protection for minimum stream flows through 
the City of Pueblo’s Arkansas River Corridor Legacy Project. The District has budgeted funds for 
recovery of yield (ROY) storage to capture flows lost to the FMP. Funds have been budgeted for 
2016, 2017 and 2019. (Project No. 3) 

RAW WATER SUPPLY SYSTEM 

Raw water is piped from Pueblo Reservoir to the River Pump Station through either a 24-inch 
ductile iron suction line or the connection to the 36-inch SDS line. The River Pump Station 
includes five high service pumps that deliver water to the WTP. The five pumps have a maximum 
capacity of 14 MGD and can feed the WTP through either a 24-inch or 36-inch ductile iron pipe.   

At the WTP, raw water first passes through a valve vault, where water can be directed either to the 
Desert Hawk Golf Course, or through a 275,000-gallon constant head tank. The District manually 
operates the raw water pump station by matching the demand and monitoring the water level in 
the constant head tank. The District targets maintaining 27 feet of water in the constant head tank 
to ensure sufficient head to gravity flow through the WTP processes. Slight fluctuations in the 
water level influence fluctuations between raw water pumping and filter feed rates. Raw water is 
metered at the raw water pump station and flows are communicated to the WTP SCADA system.  

CONDITION AND PERFORMANCE ASSESSMENT 
The 24-inch suction line was scheduled for video and cleaning in 2016, but before inspections 
could be completed, there was a catastrophic failure of the pipeline. The pipe was constructed circa 
1980 as part of the surface water supply system and has reached the end of its useful life. The 
District has noted extremely corrosive soils in the area, which could have led to the accelerated 
degredation of the pipeline. The suction pipe between the Pueblo Reservoir and River Pump 
Station is scheduled to be replaced in 2016 and 2017. JVA recommends a plastic pipe for 
replacement, such as polyvinyl chloride (PVC), high-density polyethylene (HDPE), or fiberglass 
reinforced plastic (FRP), to help protect against corrosion. (Project No. 22) 

The River Pump Station 24-inch discharge manifold was installed around the same time as the 
suction pipe and is in need of replacement due to age and deterioration.  Portions of the discharge 
pipe are scheduled for replacement in 2018. Similar to the 24-inch suction line, JVA recommends 
using plastic pipe to replace the discharge line to help support pipeline longevity. (Project No. 31) 

Some of the District’s non-tributary groundwater wells have not been used for a long time and are 
currently inoperable. In order to provide some relief to the demand on the potable water system, 
the District has expressed interest in redeveloping wells for use in road maintenance, construction 
and non-potable irrigation. Two possible wells planned for non-potable use are the Westside Well 
and the Northside Well. Any inoperable wells will have to be cleaned, inspected and repaired as 
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well as adding flow measurment and other improvements before they can be brought back online.  
Well redevelopment is planned in 2017 and 2018. (Project Nos. 6 and 9) 

LIMITING FACTORS 
The raw water pumps have a maximum capacity of 14 MGD. The raw pumps could be replaced 
by larger and faster motors to increase pumping capacity without replacing the piping or building. 
If space permits, installation of an additional pump is another option to increase pumping capacity. 
As water demand increases and the peak day usage approaches 14 MGD, increasing the raw water 
pumping capacity will be necessary. (Project No. 27) 

The District currently has multiple raw water source lines to the River Pump Station, a redundant 
pump configuration at the River Pump Station, and multiple force mains to the WTP. An 
emergency generator can run the largest pumps at the River Pump Station. The River Pump Station 
is considered vulnerable since it is located downstream of the dam at Pueblo Reservoir near the 
Arkansas River and there are no other raw water sources within the District. In the event of a 
catastrophic failure of the River Pump Station, the District would have to rely on storage until the 
pump station could be reinstated. 

If the demand during such an outage exceeded the available water in storage, customers could run 
out of drinking water. Although this type of event is unlikely due to the redundancy within each 
system, an emergency interconnect could be evaluated. One potential configuration for a raw water 
interconnect could be to connect PWMD with a neighboring public water system to provide 
redundancy to each water system. The District has budgeted for an emergency interconnect in 
2026 (Project No. 7). Additionally, PWMD is planning an intertie project with a community 
downstream of Pueblo Reservoir to prepare for the Arkansas Valley Conduit (Project No. 11). 

WATER TREATMENT PLANT 

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

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. 
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Historical records and operational data were analyzed and each process at the WTP was compared 
to current CDPHE design criteria, State of Colorado Design Criteria for Potable Water Systems, 
September 1, 2013. Table 16 is a summary of the capacity of each of the major processes. 

Table 16 – Treatment System Capacity Summary 
Treatment Process Capacity 

Pre-treatment 
Purate™ 
Sulfuric Acid 
Chlorine Dioxide 
 

3,000-gallon storage tank 
3,000-gallon storage tank 

210 lbs/day = 1.25 mg/L at 20 MGD production 
210 lbs/day = 0.97 mg/L at 26 MGD production 

Coagulation 
Primary Coagulant 
Coagulant feed rate 

5,000-gallon storage tank 
Maximum 20 gph 

Treatment – Filtration 
Filtration rate, Unit No. 4 – 6 
Filtration rate, Unit No. 7 – 12 

2.0 MGD each = 6.0 MGD total 
2.5 MGD each = 15.0 MGD total 

Disinfection 
Chlorine Gas 

 
Six 1-ton cylinders 

PRE-TREATMENT 
Raw water enters the WTP at a 275,000-gallon constant head tank, which allows for gravity flow 
through the WTP and variability between raw water pumping and WTP production. Chlorine 
dioxide is injected as a pre-oxidant prior to the constant head tank. The constant head tank provides 
contact time (CT) to allow the chlorine dioxide to oxidize iron, manganese, and taste and odor 
compounds. Typical operating height in the constant head tank fluctuates between 20 and 29 feet, 
with an average of 27 feet. 

Chlorine dioxide is produced on-site with a chlorine dioxide generator. Purate™ (40% sodium 
chlorate / 10% hydrogen peroxide stable mixture) is combined with sulfuric acid (78%) in the 
reactor to generate chlorine dioxide. The maximum production capacity of the equipment is 210 
lbs/day, enough to dose a 1.25 milligram per liter (mg/L) concentration at a WTP production rate 
of 20 MGD. At a buildout production rate of 26 MGD, the chlorine dioxide concentration would 
be approximately 0.97 mg/L.  

CONDITION AND PERFORMANCE ASSESSMENT 

The constant head tank was constructed in 2001 and receives regular maintenance. The addition 
of chlorine dioxide results in the need for solids to be routinely removed from the tank. Under the 
current configuration, the District shuts down the WTP about once per year during periods of low 
demand to maintain the constant head tank. The tank is isolated, solids are removed, the inside 
walls are cleaned and disinfected, and the tank is brought back online. The outage typically lasts 
less than one day. District staff explained that the addition of chlorine dioxide is very useful and 
has no negative affect on the constant head tank itself. The District has considered implementing 
additional pretreatment, such as a roughing filter or powder activated carbon (PAC), to remove 
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additional TOC, DOC, and/or manganese prior to the WTP and help alleviate the solids deposition 
currently experienced. 

While the chlorine dioxide may potentially cause tuberculation of valves, the District has seen 
similar issues on raw water valves that are not exposed to chlorine dioxide. PWMD has also 
experienced challenges operating valves without proper maintenance, which can lead to 
performance issues. Regular preventative maintenance is recommended to help increase the 
operating lifespan of valves. 

LIMITING FACTORS 

The chlorine dioxide system and constant head tank do not limit WTP production capacity. 

TREATMENT 
Water from the constant head tank is split between two treatment trains. Each treatment train 
accomplishes clarification and filtration using prepackaged treatment units. The north train 
consists of units 4 through 6 and is fed by a 24-inch ductile iron pipe. The south train consists of 
units 7 through 12 and is fed by a 36-inch ductile iron pipe. Each treatment train is equipped with 
independent coagulant and polymer feed systems. 

CHEMICAL FEED SYSTEMS 

Chemical feed systems are provided in both treatment buildings. Three chemical feed systems 
(excluding chlorine disinfection) are used at the WTP, coagulant, primary filter aid polymer, and 
secondary filter aid polymer. The chemical metering pumps are equipped with a five-function 
valve to provide pressure relief, backpressure control, anti-siphon, air bleed, and a discharge drain 
function. Chemical dosing is flow proportioned.   

An aluminum-based coagulant is added at the start of each train and blended with a static mixer. 
NALCO CAT-FLOC 8102+ is used as a primary filter aid polymer to promote floc formation. 
NALCO Ultrion 8157 is used as a secondary filter aid polymer to assist with filtration. The 
polymers are delivered in 330-gallon totes and batched in 100-gallon day tanks. 

NORTH TRAIN – CHEMICAL FEED SYSTEM 
Coagulant is added to the raw water line as it enters the treatment unit building. The coagulant is 
stored in a 1,450-gallon storage container and is transferred to a 100 gallon, day storage tank via 
gravity, as necessary. Two solenoid activated diaphragm-metering pumps, each with 10 gallon per 
hour (gph) capacity and 35 psi pressure rating, pump coagulant at a concentration of 8.0 mg/L to 
the raw water header. The coagulant is injected at the raw water line and is mixed using an inline 
static mixer. Two coagulant pumps are supplied, one serves as the duty pump, the second is 
provided as standby.   

Three solenoid activated diaphragm-metering pumps, each with 1.0 gph capacity and 100 psi 
pressure rating, pump primary filter aid polymer at a concentration of 1.0 mg/L to each of the 
individual treatment units. Primary filter aid polymer is stored in a 400-gallon tote and transferred 
to the 100-gallon day storage tank via gravity.   
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The secondary filter aid polymer is added at the top of the individual filters. This chemical is only 
used during periods of high turbidity and is generally offline. There are three solenoid activated 
diaphragm-metering pumps provided to transfer secondary filter aid polymer at a concentration of 
0.1 mg/L and maximum pressure of 100 psi to each treatment unit. 

SOUTH TRAIN – CHEMICAL FEED SYSTEM 
The chemical feed systems in the south train, treatment units 7 through 12, are similar to the 
systems provided for treatment units 4 through 6. Coagulant is added as raw water enters the 
building. A 5,000-gallon storage container is located in a double-walled containment area. A 
diaphragm pump (pneumatically air driven) transfers coagulant from the 5,000-gallon storage tank 
to the 100-gallon day tank at a rate of 53 gpm. Two solenoid activated diaphragm-metering pumps, 
each with 10 gph capacity and 35 psi pressure rating, pump coagulant at a concentration of 8.0 
mg/L to the raw water line. A fixed element, static mixer is used to mix coagulant at the injection 
point. 

The primary filter aid polymer is stored in a 330-gallon storage tote to provide 30 days of storage. 
Similar to the coagulant, an air-driven diaphragm pump transfers primary filter aid polymer from 
the chemical storage tote to the 100-gallon, day storage tank at a rate of 53 gpm. Four solenoid 
activated diaphragm-metering pumps, each with 1.0 gph capacity and 100 psi pressure rating, 
pump primary filter aid polymer at a concentration of 1.0 mg/L to each of the individual treatment 
units.  

As previously noted, the secondary filter aid polymer is used only during periods of high turbidity 
and the feed system is generally offline. There are three solenoid activated diaphragm-metering 
pumps provided to transfer secondary filter aid polymer at a concentration of 0.1 mg/L and 
maximum pressure of 100 psi to each treatment unit. 

TREATMENT UNITS  

The WTP has nine prepackaged direct filtration water treatment units. Each treatment unit uses a 
two-stage process: contact adsorption clarification and tri-mixed media filtration. Treatment units 
4 through 6 were designed for 2 MGD each, and units 7 through 12 were designed for 2.5 MGD 
each. 

The prepackaged dual treatment system provides an upflow contact clarifier followed by a 
polishing granular media filter. Chemically treated water enters the bottom of the clarifier and 
flows upward through the media bed. Particles in the media bed are irregularly shaped to promote 
mixing and collisions for effective floc formation. Following pretreatment, clarified water flows 
down through the filter. The filter material consists of silica gravel, garnet gravel, silica sand and 
anthracite coal. The filters are designed for a hydraulic loading rate of 5 gpm/ft2. In order to 
maintain the designed filtration rate, an influent magnetic flow meter is provided for each treatment 
unit to modulate flow with an influent butterfly control valve. A 4-20 mA signal from each meter 
is used to control chemical dosing. 

Clarifier and filter media is cleaned using an air scour and backwash system. The clarifier is 
cleaned by air/water scouring at a rate of 10 gpm/ft2. For filter media washing, a stainless steel 
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fixed air scour grid provides air at a rate of 6 standard cubic feet per minute (scfm)/ft2. Water from 
the clearwell is pumped back to the treatment units via vertical turbine pumps at a rate of 5,600 
gpm for the backwash cycle. Two vertical turbine pumps are provided for this purpose, one duty 
and one standby. The maximum backwash rate through each filter is 20 gpm/ft2. After backwash, 
wash water flows to the backwash basins via gravity drainpipes. 

Four blowers provide air for the air scour cycle of the treatment units. Each is sized for 420 scfm. 
The blowers operate in a three duty, one standby configuration. 

Two vertical turbine pumps supply backwash water to the treatment units. Each pump is sized for 
5,600 gpm, and the pumps operate in duty, standby. Staff also have the ability to use the pumps to 
move water from the clearwell into three 1-MG onsite storage tanks. 

CONDITION AND PERFORMANCE ASSESSMENT 

Treatment units 1 through 3 (no longer in service) were also prepackaged treatment units of similar 
type. These units were installed in 1979 and were decommissioned in 2003. This indicates an 
estimated treatment unit design life of 25 years with appropriate maintenance. Treatment units 4, 
5, and 6 were installed in 1994, 1998, and 1999, respectively. Therefore, treatment units 4, 5, and 
6 have been in service for 23, 19, and 18 years, respectively. Treatment units 7 through 10 were 
installed in 2003 and have been in service for approximately 14 years. Units 11 through 12 were 
installed in 2013 and have been in service for 4 years. 

District staff routinely maintain treatment unit equipment and paint each tank. The piping and 
tanks are original but the motors, variable frequency drives, and level controllers were recently 
replaced on units 4 through 6. Treatment unit 6 was overhauled substantially and now consists of 
garnet, sand, and anthracite over a Leopold underdrain. No major improvements have been 
completed on the newer units 7 through 12. 

Based on historical operations data and staff experience, the treatment units struggle achieving 
their design production capacities during the summer when potable water demand is highest. This 
may be due to the source water quality during the summer. Increased turbidity or higher levels of 
various constituents in the raw water are likely decreasing the filter run times. The addition of a 
robust pretreatment process, such as coagulation, flocculation, and sedimentation, may help to 
improve filter run times and allow the filters to reach their design production capacity. 

LIMITING FACTORS 

While the WTP has a rated production capacity of 21 MGD and the current flows are just over 10 
MGD, operations staff have noted challenges with keeping up with potable water demand during 
water quality events such as high turbidity. The addition of more treatment units would increase 
production capacity and could be placed in the space previously occupied by units 1 through 3. 
Alternate filter types such as low pressure membranes may be easier to cycle on/off to meet peak 
demands. Membrane filtration may be able to handle higher turbidity but would not improve 
treatment for DOC. Additional filter capacity should be evaluated against pretreatment options 
that may address both high turbidity and DOC. The Filter 1-3 Replacement Project (Project No. 
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13) may not be necessary if a robust pretreatment system is installed and improves performance 
of the existing filters. 

Taste and odor issues can stem from microbiological or chemical causes, such as the presence of 
iron, copper, manganese, zinc, blue-green algae, or actinomycetes that grow in surface supplies. 
Several pretreatment options exist to address turbidity, total organic carbon, dissolved organic 
carbon, and taste and odor concerns, such as high-rate flocculation sedimentation, ballasted sand 
clarification such as ACTIFLO®, dissolved air flotation, and granular activated carbon. 

The addition of a robust pretreatment system to reduce turbidity, remove DOC and eliminate taste 
and odors would improve the performance and maintain the rated capacity of the existing filters. 
Pretreatment has been added to the District’s capital project list for 2027; however, this may need 
to be completed sooner if the WTP continues to struggle to meet demand. Some funds are budgeted 
for in 2020. (Project No. 30) 

DISINFECTION 

Chlorine gas is used for disinfection. Six, one (1) ton chlorine gas cylinders are stored in an isolated 
chlorine room and connected via common headers. Each of the in-service chlorine cylinders is 
equipped with a gas chlorination feed system which includes a vacuum regulator check unit 
mounted on the cylinder, a rotameter to indicate the feed rate, and a water operated injector that 
provides the vacuum source to drive the system. Chlorine gas is injected into 2-inch schedule 80 
PVC solution lines through the injector tubing. Each injector is flow paced according to specific 
treatment units. An average feed rate of 3.0 mg/L provides adequate disinfection and maintains a 
minimum residual of 0.2 mg/L throughout the distribution system. Typically, the minimum 
chlorine residual leaving the WTP is 2.25 mg/L, resulting in a chlorine residual of about 0.55 mg/L 
in the distribution system. 

For safety, the chlorine gas room is equipped with an emergency shutoff system, an automatic fire 
sprinkler system, and an exhaust duct feeds an air scrubber in the adjacent room. When a leak is 
detected, the local fire department is automatically notified and audible alarms and warning lights 
are activated. The chlorine gas scrubber can remove and neutralize one ton of chlorine gas at a rate 
of 3,000 cfm from the chlorine room. 

Chlorinated water from the south train is sent to a below grade, 600,000-gallon concrete clearwell. 
The clearwell has superior baffling including separate inlets and outlet, intra-basin baffles, and 
separate pump intakes and was originally approved by CDPHE for a baffling factor of 0.7. Five 
high service vertical turbine pumps can transfer up to 21.1 MGD into the distribution system via 
one 24-inch pipeline. There are two low range pumps (1,750 gpm each), two mid-range pumps 
(3,500 gpm each), and one high range pump (4,200 gpm). Variable frequency drives (VFD) are 
installed on one pump of each size. Additionally, two backwash pumps (5,600 gpm each) supply 
backwash water to the treatment units or can direct water to three 1 MG onsite storage tanks. 

Chlorinated water from the north train can be directed either to the clearwell or to three 1 MG 
above-grade steel storage tanks located on the WTP site. Two high service pump stations, 
Production #2 and Production #3, transfer water from the tanks into the distribution system. 
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Production #2 is equipped with a VFD driven 2,000-gpm pump. Production #3 is equipped with 
one VFD driven 2,450-gpm pump and one soft starting 2,450-gpm pump. 

Table 17 - High Service Pumps 
Pump Quantity Design Point (each) Motor HP (each) 

Clearwell – Low Range 2 1,750 gpm @ 200 ft TDH 125 

Clearwell – Mid Range 2 3,500 gpm @ 200 ft TDH 250 

Clearwell – High Range 1 4,200 gpm @ 234 ft TDH 350 

Production #2 1 2,000 gpm @ 150 ft TDH 100 

Production #3 2 2,450 gpm @ 160 ft TDH 125 

 

CONDITION AND PERFORMANCE ASSESSMENT 

CT calculations were performed to help determine the minimum required chlorine dose required 
to achieve adequate disinfection. By minimizing the amount of chemicals used, the District can 
reduce the cost of operations and avoid taste and odor concerns caused by a high chlorine residual. 
All CT calculations are based on a minimum water temperature of 5ºC and a maximum pH of 8.0. 
Before reducing residual chlorine concentrations leaving the WTP, the ability to maintain a 
minimum chlorine residual of 0.2 mg/L throughout the distribution system should be confirmed. 
All CT calculations are included in Appendix A. 

While inflow into the clearwell may be less than the outflow from the clearwell, CDPHE focuses 
on the maximum clearwell outflow when determining minimum chlorine residual. If all of the 
clearwell high service pumps are operating, pumping 21.1 MGD from the clearwell, the minimum 
chlorine residual should be 3.0 mg/L. Restricting the operations of the clearwell high service 
pumps so that the maximum pumping rate from the clearwell matched the maximum production 
rate of treatment units 7 through 12 (15 MGD) would reduce the minimum required residual 
chlorine to 2.0 mg/L. To further reduce the required chlorine residual, PWMD changed to a 
continuous “real time” CT calculation. 

Currently, the three 1 MG onsite storage tanks are being used to achieve disinfection of filtrate 
from treatment units 4 through 6. If production #2 is pumping at maximum capacity and flow is 
short-circuiting through one tank, the minimum chlorine residual required is 1.6 mg/L, assuming 
a baffling factor of 0.1. If one pump is operating at production #3 and flow is short-circuiting 
through one tank, the minimum chlorine residual required is 2.0 mg/L, assuming a baffling factor 
of 0.1. However, production #2 and production #3 both pump to the same pressure zone. 
Production #2 could be removed from service, allowing the three 1 MG onsite storage tanks to be 
piped in series, increasing the volume to 3 MG and the baffling factor to 0.3. With both pumps 
running at production #3, pumping 7 MGD, the minimum required chlorine residual is 0.4 mg/L. 
This configuration would require the smallest chlorine dose, but total flow is limited by the size of 
the interconnecting piping between the onsite storage tanks. 

The District tests for DBPs prior to and after the finished water storage tanks. TTHM 
concentrations have historically been high. The District recently installed mixers into distribution 



 

 
Pueblo West Metropolitan District 
Water Master Plan   34 
 

system storage tanks to help reduce DBPs. Preliminary evaluations have shown a reduction in 
DBPs. 

While chlorine gas is a low cost disinfectant, it poses operational challenges. Chlorine gas is a 
strong oxidant and a safety concern. District staff noted difficulty with maintaining the existing air 
scrubber and malfunctions in the past but there is not a strong desire to switch to a liquid feed 
system, such as sodium hypochlorite. 

LIMITING FACTORS 

While the above methods discuss alternatives to optimize CT and possibly drop chemical usage, 
if finished water leaving the WTP has a chlorine residual of 2.25 mg/L and the residual at the 
furthest point in the distribution system is 0.55 mg/L, this indicates significant chlorine 
consumption through the distribution system. Reducing the finished water chlorine residual may 
increase the risk of dropping below the 0.2 mg/L residual chlorine limit in the distribution system.   

As discussed in the above CT calculations, re-piping the three 1 MG onsite storage tanks so that 
they are in series, could promote greater capacity through both disinfection trains, the clearwell 
and the tanks. Interconnecting piping may also require up sizing to allow for tanks in series. The 
residual chlorine consumption in the distribution system may be a result of ongoing chemical 
reactions due to inadequate contact time in the clearwell, water age, or distribution pipeline 
condition. Installing residual chlorine monitoring at each entry point into the distribution system 
and gradually varying residual chlorine concentrations following any improvements may be 
beneficial. If the District wishes to further reduce chlorine residual in the finished water, chlorine 
booster stations could be added at key points in the distribution system. 

SOLIDS HANDLING 
Backwash water from both the north and south trains flows to a junction box located onsite, via 
24-inch and 30-inch pipelines, respectively. From the junction box, water can be directed to one 
of four concrete settling basins. The basins are 160 feet long and 60 feet wide. The width of each 
basin is divided into two 30-foot wide parallel channels. The maximum operating volume of each 
basin is 376,000 gallons. Flow to each basin is alternated to allow settling, evaporation, and 
decanting. Solids are removed from each basin and stored in onsite drying beds for offsite disposal. 

Each settling basin is equipped with either telescoping valves or floating decant strainers. A 10-
inch pipe carries water to the clarified return pump station. Three, 800 gpm vertical turbine pumps 
with a TDH of 71 feet, pump clarified water through a 12-inch PVC pipe from the wetwell to the 
Desert Hawk Golf Course or the raw water constant head tank (maximum 10 percent of the plant's 
forward flow). To meter the clarified return flows, a magnetic flow meter is provided on the 12-
inch clarified return pipe. 

CONDITION AND PERFORMANCE ASSESSMENT 

According to operations staff, the solids handling system is in good condition and performs within 
expectations. 
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LIMITING FACTORS 

No limiting factors have been identified for the solids handling facilities. 

INSTRUMENTATION AND CONTROLS 
Existing instrumentation and controls equipment is reaching the end of useful life. The District has 
expressed a desire to replace various control panels, programmable logic controllers (PLCs), 
supervisory control and data acquisition (SCADA) systems, and remote terminal units (RTUs) at 
the WTP. These replacements are anticipated to occur in 2018 and a computer upgrade in 2022. 

DISTRIBUTION SYSTEM AND STORAGE 

The District’s distribution system includes over 400 miles of asbestos cement (AC), polyvinyl 
chloride (PVC), and ductile iron (DI) pipe, 5 pump stations, and is divided into five pressure zones. 
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 the Zone 4 Booster Station. Zone 5 is located at the 
northern end of the District and is supplied via the 251 Booster Station. 

The potable water storage facilities consist of six tanks with a combined storage capacity of 
approximately 10 MG. Three finished water storage tanks, each with a storage of 1 MG, are 
located adjacent to the existing WTP. The other three storage tanks are located on the northern 
boundary of the District at the North Tank Farm. The combined storage capacity of the North 
Tanks is approximately 7 MG. The District currently has the ability to store 24 hours of water on 
the peak day. 

CONDITION AND PERFORMANCE ASSESSMENT 
Due to the size of the District, water age and DBPs have been a concern. The District recently 
added in-tank mixers to the North Tanks, which have helped reduce DBPs in the northern portion 
of the District. The North Tanks are connected to Zone 3 by a single 24-inch pipe. Water quality 
and turnover may be improved by adding a second dedicated transmission line to allow flow 
through the tanks. 

Water quality continues to be a concern in the western portion of Zone 3, where installation of a 
west side distribution storage tank has been recommended in several previous water plans. If the 
tank were to have mixing and aeration, it may help to reduce DBPs in this portion of the District. 
(Project No. 16) 

The majority of the distribution system was installed in the 1970s and has been in service for nearly 
40 years. Over time, pipe undergoes gradual degradation in the form of corrosion, which results in 
pipe softening, and loss of strength. Accordingly, as the water distribution system ages, the number 
of pipe failures increases with time. The soils within the District are very corrosive and the sections 
of distribution system that are DI pipe were not always properly protected. Corrosion of existing 
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AC and DI distribution pipe and appurtenances has affected the useful life of the District’s 
infrastructure. Therefore, the District has budgeted for continued Infrastructure Replacement 
Program starting again in 2018 and occurring every year throughout the capital planning period. 
(Project No. 26) 

When the distribution system was installed, not all the water mains were looped. The problem with 
dead ends is that water may not circulate sufficiently affecting water quality. Sediments can 
accumulate due to stagnation of the dead end and bacterial growth can occur at these points. It is 
also more difficult to maintain chlorine residual at the dead ends of the pipe. The District has 
budgeted every other year for the continued looping of water mains. (Project No. 17) 

The District currently uses water meters with Automatic Meter Reading (AMR) equipment to 
reduce the burden associated with collecting meter data manually. AMR Technology can be touch-
based using a wand or probe connected to a portable computer, or radio frequency based using 
wireless technology. 

LIMITING FACTORS 
The 251 Booster Station is undersized and in poor condition. Replacement and/or rehabilitation of 
this booster stations should include consideration for meeting fire flow requirements at projected 
peak demand. The District does not currently own the land required to upgrade the 251 Booster 
Station. The land acquisition has been budgeted for 2016 and the upgrades are planned for 2017. 
(Project Nos. 20 and 21) 

The high service pump located in the Zone 4 Booster Station is approaching the end of its useful 
life. The pump will need to be replaced and the new pump should be sized to meet fire flow and 
projected peak demands. The District plans to replace the pump in 2021. (Project No. 28) 

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 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 much sooner. Therefore, the District 
is planning for an additional 2 MG storage tank located at the North Tank Farm. (Project No. 23) 
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There is currently an 8-inch water main in North Purcell Boulevard from East Industrial 
Boulevard to East Desert Cove Drive. To meet future demand, the District is planning to install a 
parallel 14-inch and 16-inch water main extension from the 8-inch main in East Industrial 
Boulevard to East Paseo Dorado Drive as shown in Figure 6. The Purcell Boulevard Main 
Extension is budgeted for 2027. (Project No. 18) 
 

 
Figure 6 – Purcell Boulevard Main Extension 
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As previously discussed, a West Side Distribution Storage Tank is planned to address water 
quality and storage capacity concerns. A tank site has been identified at West McCulloch 
Boulevard North and Enchanted Hills Drive. The District will need a West Side Transmission 
Main from the WTP to the tank site. Phase 1 of the West Side Transmission Main was completed 
in 2014 from the WTP to South Spaulding Avenue. Phase 2 and 3 will continue the 18-inch to 
24-inch transmission main from Spaulding Avenue to the tank site. There are three possible 
routes for the pipeline shown in Figure 7. Phase 2 and 3 are planned for 2025. (Project Nos. 14 
and 15) 
 

  
Figure 7 – West Side Distribution Storage Tank Alternatives 
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SECTION 4 – CAPITAL IMPROVEMENTS PLAN 
The CIP is divided into capital improvement projects and operations & maintenance projects. 
Capital improvement projects are assumed to be funded through the District’s capital budget. A 
summary of the CIP is shown in Appendix D. All costs are in 2016 dollars. 

CAPITAL IMPROVEMENT PROJECTS 

Most of the capital improvement projects are identified in the performance and condition 
assessment and the limiting factors of the existing facilities evaluation. The capital improvements 
outlined below are arranged by category including: 

 Water Treatment Capacity 
 Regulatory (water quality) 
 Distribution and Storage 
 Operations and Maintenance 

The capital improvement projects are described in order of a recommended priority as outlined in 
the previous sections for the period 2016 to 2027. An opinion of probable cost (OPC) has been 
developed for the major improvement project recommendations presented in this Plan. Some 
project costs were provided by the District. Itemized project cost estimate summaries for major 
proposed improvements are included in Appendix C. 

CAPACITY 
The following capital improvement projects are related to increasing the capacity of the District’s 
water treatment system. Planning these projects will allow the District to meet short term and long 
term potable water demands of existing and new water customers. However, as the District 
anticipates significant growth in the coming years, these capacity projects will need to be 
prioritized to provide sufficient capacity as buildout occurs. The treatment projects are identified 
with cost estimates provided. The District project number is listed for each project and corresponds 
with the District CIP spreadsheet. Regulatory projects, operations and maintenance projects, and 
distribution and storage system capacity projects are discussed in detail in a subsequent section.  

Project No. 10 – SDS Partner Share 

The District is a partner in the Southern Delivery System (SDS). Phase I of the project was 
recently completed, which included a connection to the North Outlet Works of Pueblo Reservoir, 
construction of about 50 miles of underground pipeline, and construction of three raw water 
pump stations. This capital project is to fund the remaining balance of administrative costs 
associated with close out of Phase I of the SDS Project. 

Trigger: Administrative Costs to Close Out Phase I 

Years to Complete: 2017 

Anticipated Cost: $200,000 
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Project No. 6 – Northside Wells Engineering & Development 

Some of the existing non-tributary wells have not been used for a long time and will need to be 
evaluated and repaired to be utilized for non-potable water use. This project will repair selected 
wells for non-potable use such as road maintenance, construction water, and irrigation. Utilizing 
non-potable source water lessens demand on the potable water system. 

Trigger: Lessen demand on potable water system 

Years to Complete: 2017 

Anticipated Cost: $1,650,000 

Project No. 9 – Westside Well Development 

Similar to the Northside Wells project, the Westside Wells have not been used for a long time and 
have become inoperable. This project will repair the wells for non-potable use such as road 
maintenance, construction water, and irrigation. Utilizing non-potable source water lessens 
demand on the potable water system. 

Trigger: Lessen demand on potable water system 

Years to Complete: 2018 

Anticipated Cost: $1,000,000 

Project No. 24 – Replace Control Systems 

Various existing instrumentation and controls equipment is reaching the end of useful life. This 
project involves the replacement of various control panels, PLCs, SCADA systems, and RTUs 
throughout the system and at the WTP. 

Trigger: Existing equipment is reaching end of useful life 

Years to Complete: 2018 

Anticipated Cost: $500,000 

Project No. 8 – Raw Water Storage 

In order to maximize the full potential of the current and future water rights, more raw water 
storage is needed. Having a larger supply of raw water available for treatment would create 
redundancy in case the raw water pump station has to be taken offline, or if there is a failure in the 
transmission pipelines from Pueblo Reservoir to the WTP. This project includes the preliminary 
costs to create new raw water storage. 

Trigger: Increase Reliability of Raw Water Supply 

Years to Complete: 2020 - 2023 

Anticipated Cost: $4,500,000  
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Project No. 29 – Replace SCADA Computers 

The computers that run the SCADA software are reaching the end of useful life. The District has 
expressed a desire to overhaul all computers at once. Following the Control Systems upgrades, the 
District plans on updating SCADA software to standardize controls and ensure the systems have 
updated programming. 

Trigger: Existing equipment is reaching end of useful life 

Years to Complete: 2022 

Anticipated Cost: $103,000 

Project No. 4 – Additional Shares of Water 

The District must purchase additional shares of water to withdraw a larger amount of water from 
Pueblo Reservoir. The additional shares are needed to satisfy increasing demand. 

Trigger: District has reached current withdrawal capacity of Pueblo Reservoir 

Years to Complete: 2022 

Anticipated Cost: $1,500,000 

Project No. 13 – Replace WTP Filter Units 1-3 

To expand the capacity of the WTP to the anticipated buildout production rate of 26 MGD, more 
filters must be installed to treat a larger volume of water. Two possible alternatives include either 
installing additional packaged treatment units, or pursuing membrane filtration as a peaking 
plant. The increased WTP capacity is required to coincide with the District’s ability to deliver 
additional water from Pueblo Reservoir by 2022 (see Project No. 4). 

Trigger: Expand Capacity of Water Treatment Plant 

Year to Complete: 2022 

Anticipated Cost: $1,500,000 

Project No. 7 – Public Water System Interconnect 

Similar to the SDS Partner Share project, an interconnect would allow PWMD to collaborate 
with neighboring public water systems through intergovernmental agreements (IGAs). This 
would allow the District to sell water when WTP capacity exceeds demand, and purchase water 
when demand exceeds WTP capacity or in the event of an emergency. 

Trigger: Increase operational flexibility and system redundancy 

Years to Complete: Deferred beyond planning period 
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REGULATORY 
The following projects are anticipated in response to increasingly stringent regulatory drivers. 

Project No. 1 – Hill Ranch – Diversion & Flow Monitoring Equipment 

The Hill Ranch Diversion and Flow Monitoring Equipment project will give PWMD the ability 
to track raw water from the Hill Ranch development as required by Colorado Department of 
Natural Resources regulations. 

Trigger: Divert and track raw water to the Hill Ranch development 

Years to Complete: 2017 

Anticipated Cost: $155,000 

Project No. 30 – Pretreatment / Enhanced Coagulation 

As regulations continue to drive increasingly stringent limits on allowable levels of DBPs, 
additional treatment may benefit the process by removing additional TOC and DOC, which can 
form DBPs in the disinfection process. Pretreatment could be installed upstream of the WTP to 
reduce the turbidity of raw water coming to the treatment plant and improve filter operation. 
Several pretreatment options exist to address turbidity, TOC, DOC, and taste and odor concerns, 
such as high-rate flocculation sedimentation, ballasted sand clarification such as ACTIFLO®, 
dissolved air flotation, and granular activated carbon. A preliminary design effort is planned for 
2018 at an estimated cost of $500,000. Implementation is anticipated to occur in 2019 at an 
estimated cost of $5,000,000. 

Trigger: Reduce TOC and DOC concentrations to reduce DBP formation 

Years to Complete: 2018-2019 

Anticipated Cost: $5,500,000 

Project No. 25 – Water Conservation Program 

To help reduce water waste and increase efficiency and awareness, the District continues to 
implement an ongoing water conservation program. By reducing waste and inefficient usage, 
PWMD anticipates reducing water demand seen at the WTP. Additional conservation efforts 
could include watering schedules, irrigation audits, and better tracking and investigation into 
unaccounted for water. 

Trigger: Ongoing Water Conservation Program 

Years to Complete: Ongoing 

Anticipated Cost: $40,000 in 2018; $20,000 in 2019; $10,000 in subsequent years 
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DISTRIBUTION & STORAGE 

Project No. 20 – Pump Station 251 Land Acquisition 

The replacement of PS-251 will involve an expansion to a larger diameter water main and/or 
addition of a new pump. This expansion will require the footprint of the booster station to grow 
beyond the existing property boundary, so new land will have to be acquired for the expansion of 
the pump station to occur. 

Trigger: Expansion of PS-251 requires new land 

Years to Complete: 2017 

Anticipated Cost: $25,000 

Project No. 22 – 24-inch Suction Line Replacement at Pueblo Reservoir 

A raw water pump station is located near Pueblo Reservoir. The raw water pump station pumps 
untreated water through a discharge pipeline to the WTP. A 24-inch diameter suction pipeline 
provides raw water to the pump station from the reservoir outlet. This suction pipeline experienced 
a catastrophic failure in 2016 and must be replaced. 

Trigger: Existing suction pipeline experienced catastrophic failure 

Years to Complete: 2017 

Anticipated Cost: $3,000,000 

Project No. 3 – Recovery of Yield (ROY) Storage 

PWMD agreed to participated in the Arkansas River Flow Management Program. The program 
provides protection for minimum in-stream flows in portions of the Arkansas River that flow 
through the City of Pueblo. This project provides funding for assessment and construction of 
recovery of yield storage to capture flows lost to the FMP. 

Trigger: Capture flows lost to Arkansas River Flow Management Program  

Years to Complete: 2017 

Anticipated Cost: $300,000 

Project No. 34 – Repay ROY Storage Debt 

PWMD agreed to participated in the Arkansas River Flow Management Program and plans to 
assess and construct storage facilities in 2017 to capture flows lost to the FMP. This project is 
planned to repay debt related to the ROY Storage Project. 

Trigger: Repay debt from ROY Storage Project 

Years to Complete: 2019 

Anticipated Cost: $1,500,000 
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Project No. 21 – Pump Station 251 Replacement 

PS-251, the pressure booster station that serves Tract 251, is located in the northwestern portion 
of the PWMD service area on North Ladonia Drive. The booster station contains a pressurized 
steel tank that provides a small amount of storage and alleviates undue pump wear that could result 
from the pumps starting and stopping frequently. The existing 8-inch diameter water main will be 
upsized during the replacement project. 

Trigger: Increased demand requires greater flow rate 

Years to Complete: 2017 

Anticipated Cost: $1,200,000 

Project No. 12 – Wildhorse Reuse Pipeline 

PWMD has decree obligations to return water to the Arkansas River for use credits. To obtain 
these credits, the District will construct several pipelines in phases to measure and convey return 
water from Pesthouse Gulch and Wildhorse Creek. Retaining walls and diversion structures will 
be used to capture water from these waterways. The water captured will be from household and 
irrigation uses that have been returned to the natural watercourses. The pipelines will convey the 
water directly to the Arkansas River to mitigate naturally occurring losses within the watershed 
area, thus maximizing the District’s return credit. Design is currently underway and construction 
is anticipated for 2017 at an estimated total project cost of $4,300,000. 

Trigger: Construction of Wildhorse Reuse Pipeline Design  

Years to Complete: 2017 

Anticipated Cost: $4,300,000 

Project No. 23 – North Storage Tanks and Piping 

To provide the District with better potable water supply security, PWMD plans to construct a 
new 2-million gallon water storage tank at the North Tanks Farm. The project will also improve 
reliability to meet demand and provide adequate pressure for the northern area of the District. 

Trigger: Increase finished water storage capacity 

Years to Complete: 2018 

Anticipated Cost: $2,000,000 

Project No. 14 – West Side Distribution – Phase II 

A West Side Distribution Storage Tank is planned to address water quality and storage capacity 
concerns. The District will need a West Side Transmission Main from the WTP to the tank site. 
Phase 1 of the West Side Transmission Main was completed in 2014 from the WTP to South 
Spaulding Avenue. Phase 2 of the project will continue the 18-inch to 24-inch transmission main 
from Spaulding Avenue towards the tank site. 
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Trigger: Infrastructure required to connect to West Side Distribution Storage Tank 

Years to Complete: 2025 

Anticipated Cost: $2,000,000 

Project No. 15 – West Side Distribution – Phase III 

Following construction of Phase 2 of the West Side Transmission Main, Phase 3 will continue to 
connect the transmission main to the West Side Distribution Storage Tank.  

 

Trigger: Infrastructure required to connect to West Side Distribution Storage Tank 

Years to Complete: 2025 

Anticipated Cost: $2,160,000 

Project No. 16 – West Side Distribution – Storage Tank 

A West Side Distribution Storage Tank is planned to address water quality and storage capacity 
concerns. The new tank will provide the District with better demand security during drought 
years as well as improve system supply and pressure. 

Trigger: Increase finished water storage capacity 

Years to Complete: 2026 

Anticipated Cost: $2,160,000 

Project No. 11 – South/North Outlet Works Intertie 

The South/North Outlet Works Intertie will provide redundancy for the raw water supply system 
from Pueblo Reservoir by interconnecting the two outlets at the reservoir allowing the District to 
control where raw water is withdrawn. This project improves system reliability in case one of the 
outlets has to be removed from service for maintenance or in case of an emergency. 

Trigger: Provide raw water supply redundancy 

Years to Complete: 2027 

Anticipated Cost: $2,000,000 

Project No. 18 – Purcell Blvd Main Extension 

The capacity of the existing 8-inch water main along Purcell Boulevard is not sufficient to meet 
future water demands in the area. The District plans to install a parallel 14-inch and 16-inch 
water main from East Industrial Boulevard to East Platteville Boulevard. 

Trigger: Growing demand will require greater flow rate and larger pipeline 

Years to Complete: 2027 

Anticipated Cost: $5,000,000  
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OPERATIONS & MAINTENANCE PROJECTS 

A number of projects fall under the umbrella of Operations & Maintenance, including: 

Project No. 5 – Flumes for Reuse – 134 Part B 

In accordance with the District’s water decrees, PWMD must demonstrate flow measurement and 
recording. This project is to obtain and install new flumes to meet these requirements. 

Years to Complete: 2017 

Anticipated Cost: $50,000 

Project No. 26 – Infrastructure Replacement Program 

To help ensure system reliability, the District has budgeted funds for continued infrastructure 
replacement. This program is anticipated to begin in 2018 and occur every year throughout the 
capital planning period. 

Years to Complete: Ongoing 

Anticipated Cost: $5,650,444 from 2018 to 2027 

Project No. 17 – Continued Looping of Water Mains 

A number of dead ends exist in the water distribution system, which promotes sediment 
accumulation, chlorine residual degradation, and bacterial growth. The District has budgeted funds 
every other year for the continued looping of water mains. 

Years to Complete: Ongoing 

Anticipated Cost: $100,000 approximately every two years 

Project No. 28 – Zone 4 Booster Station – Replace High Service Pump No. 4 

The existing high service pump in the Zone 4 Booster Station is reaching the end of useful life and 
is recommended to be replaced. The new high service pump should be sized to meet fire flow 
requirements and projected peak demands. 

Years to Complete: 2021 

Anticipated Cost: $84,033 
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Project No. 27 – River Pump Station – New Motor, Pump, and Flow Control Valve 

The existing raw water pumps have a maximum capacity of 14 MGD. Substituting the raw water 
pump motors with larger replacements and additional pump stages would increase the pumping 
capacity of the River Pump Station. As peak demand increases, increasing the raw water pumping 
capacity will be necessary. 

Years to Complete: 2023 

Anticipated Cost: $123,000 

Project No. 31 – River Pump Station – Design and Replace Discharge Pipe 

The River Pump Station pumps untreated water through a discharge pipe to the WTP. The 
discharge pipe at the River Pump Station was constructed circa 1980. Portions of the discharge 
pipe have reached the end of useful life and are scheduled for replacement. 

Years to Complete: 2018 

Anticipated Cost: $400,000 

Project No. 32 – PRV Replacement – PRVs, Vaults, and Isolation Valves 

This project is recommended by JVA but is not currently included in the District’s 10-Year Capital 
Improvement Plan. PWMD expressed a need to replace numerous PRVs in the distribution system. 
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SECTION 5 – EXCLUDED PROPERTIES 

PROJECTED LAND USE AND ZONING 
The District has expressed interest in developing two major parcels of land that were excluded 
from the District’s service area. The Excluded Properties are located within the service boundary 
put were not planned to have water and wastewater services. These properties are referred to as 
“Highway 50 and McCulloch” located at the intersection of Highway 50 and McCulloch 
Boulevard, and “E. Industrial Blvd” along the northern boundary of East Industrial Boulevard. The 
two properties under consideration to be included within the District are shown in Figure 1. 

PWMD retained Altitude Land Consultants (Altitude) to determine potential zoning classification 
and density for the Excluded Properties. The undeveloped areas could be potentially zoned for 
mixed residential, commercial, and light industrial usage. A potential zoning configuration 
provided by Altitude is detailed in Figures 8 and 9 below. Note that the northeastern portion of the 
commercial zone was recently developed. 

 

 
Figure 8 – Potential Zoning Configuration for Hwy 50 & McCulloch Property 
 



 

 
Pueblo West Metropolitan District 
Water Master Plan   49 
 

 
Figure 9 – Potential Zoning Configuration for E. Industrial Blvd Property 
 

ESTIMATED WATER DEMAND FROM EXCLUDED PROPERTIES 

Historical water demand for each billing category was applied to the potential number of taps 
generated from developing the Excluded Properties. The District must have sufficient raw water 
and the treatment and distribution system capacity to meet the peak demand of the Excluded 
Properties. The Highway 50 and McCulloch and the E. Industrial Blvd parcels are estimated to 
increase the average peak day demand by about 3.0 and 1.5 percent, respectively. 

The estimated water demand from the parcels is summarized in Tables 18 and 19. 

Table 18 – Hwy 50 and McCulloch Location Statistics 

Category Number of Taps 
Average Winter 

Demand 
Average Summer 

Demand 
Average Peak Day 

Demand 

Commercial 23 874 gpd/tap 3,257 gpd/tap 4,041 gpd/tap 

Residential 95 165 gpd/tap 555 gpd/tap 697 gpd/tap 

Duplex 32 288 gpd/tap 503 gpd/tap 597 gpd/tap 

Multi-Family 2 733 gpd/tap 984 gpd/tap 1,148 gpd/tap 

Non-Residential 3 181 gpd/tap 13,072 gpd/tap 17,037 gpd/tap 

TOTAL 155 49,976 gpd 184,922 gpd 231,642 gpd 
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The District has planned for development of a public park with baseball fields at the East Industrial 
Boulevard location. Sporting fields have two components of water usage: potable water 
consumption from attendees, and non-potable irrigation watering. For the purposes of this report, 
a configuration of one official baseball field and two little league baseball fields has been assumed 
for the park. Runyon Field Sports Complex in the City of Pueblo, industry standards, and typical 
baseball field configurations were examined to help develop estimates and assumptions. 

CDPHE Regulation #43 estimates potable water usage at a facility with short-term or transient 
visitors to be 5 gpcd. Attendance is assumed based on calculations of seating capacity. Bleachers 
are the most common seating type found at baseball fields. Typical bleachers assume about 24” of 
personal space per person to calculate seating capacity. The configuration described for the park 
assumes about 150 persons at each of the two little league fields, and 1,500 persons at the official 
baseball field, for a total seating capacity of 1,800 persons.  

Using the estimate of 5 gpcd results in a peak day demand (all three fields in use with full 
attendance) of 9,000 gpd. Average summer demand was calculated assuming all three fields in use 
and 75% attendance; the average summer potable water demand is about 6,750 gpd. Average 
winter demand was assumed equal to a residential home since baseball is typically not played in 
the winter. 

Rain Bird® sells irrigation equipment and offers irrigation system plans for typical sports field 
layouts. Plans were obtained for official and little leagues baseball fields as a basis for calculating 
non-potable irrigation demand. An official baseball field is irrigated with about 220 gallons per 
minute (gpm) of water; a typical little league baseball field is irrigated with about 60 gpm of water.  

Peak day watering is assumed to occur for two hours per day; the peak day non-potable water 
demand for irrigation is about 40,000 gpd. Average summer watering is assumed to occur for one 
hour per day; the average summer non-potable water demand for irrigation is about 20,000 gpd. 
Since baseball field irrigation systems are typically not run in the winter months, average winter 
demand is assumed to be about 2% of the average summer demand; the average winter non-potable 
water demand for irrigation is about 400 gpd. Open Space has also been proposed at the East 
Industrial Boulevard location. This land would be classified as non-irrigated. 

Table 19 – East Industrial Boulevard Location Statistics 

Category Number of Taps 
Average Winter 

Demand 
Average Summer 

Demand 
Average Peak Day 

Demand 

Commercial1 20 874 gpd/tap 3,257 gpd/tap 4,041 gpd/tap 

Residential 45 165 gpd/tap 555 gpd/tap 697 gpd/tap 

Duplex 0 N/A N/A N/A 

Multi-Family 0 N/A N/A N/A 

Non-Residential 1 150 gpd 6,750 gpd 9,000 gpd 

TOTAL 66 25,041 gpd 96,872 gpd 121,175 gpd 

1. Summer water demand could be reduced by utilizing a nearby non-potable water well for irrigation purposes 
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EXISTING INFRASTRUCTURE  

The ability to provide water service to the Highway 50 and McCulloch property and the East 
Industrial Boulevard property was evaluated. A 24-inch water main is located adjacent to each 
property. The 24-inch water main at Highway 50 and McCulloch is shown in Figure 10. 

  
Figure 10 – Existing Infrastructure at Hwy 50 & McCulloch Property 
 
A non-potable well exists near the proposed lots that could potentially be used for irrigation 
purposes, depending on the yield of the well. For planning purposes, the open space lots will be 
assumed to contribute no potable water demand. The non-potable well is shown in Figure 11. 
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Figure 11 – Existing Non-Potable Well at East Industrial Boulevard Property 
 

WATER RIGHTS AND INFRASTRUCTURE PROPOSED 

Water rights for the District are currently completely allocated. Any entity looking to develop the 
excluded lots would be responsible for obtaining additional water rights to augment the available 
District water supply and meet the demand created by the inclusion of the newly developed taps. 

The District has existing infrastructure in place that could be used to service the Excluded 
Properties. The cost of the distribution system extensions to serve the Excluded Properties should 
be the responsibility of the developer and will likely be completed in phases as the properties 
develop. Developers should consider water line looping, fire flow requirements, and non-potable 
irrigation for the distribution system to serve the Excluded Properties. The District should note 
that development of these properties will increase the cost of O&M when the physical 
infrastructure is transferred to PWMD. 

A non-potable water well currently exists at the East Industrial Boulevard location, adjacent to the 
area on the east side proposed for single-family developments. This non-potable well could 
potentially be used for irrigation purposes at nearby commercial businesses. By utilizing the non-
potable well for irrigation in the summer, commercial water usage could potentially be reduced by 
approximately 2,300 gpd per tap. If the non-potable well has sufficient yield to supply irrigation 
water to the 20 proposed commercial connections at the East Industrial Boulevard location, the 
summer water demand at the WTP could potentially be reduced by approximately 46,000 gpd. The 
non-potable water well is shown above in Figure 12. 
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SECTION 6 – FUNDING OPTIONS 

USER FEES AND TAP FEES 

The revenue generated from the water user rates and tap fees (potable and irrigation) can be used 
for necessary improvement projects of each associated system. It is recommended to regularly re-
address the residential and commercial user rates and tap fees for the water systems. The District 
retained Raftelis Financial Consultants Inc. to perform a rate evaluation on both the water and 
irrigation user rates and tap fees. 

The District adopted Appendix A, the most recent Rates, Usage Charges, Fees, Charges, and 
Penalties, on February 23, 2016. This appendix includes water connection fees and monthly water 
rates for residential and commercial customers. 

Residential and Commercial water connection fees and charges include a water plant investment 
fee (PIF) and a Tap Fee. Current water connection fees vary based on the size of the water meter; 
Tap Fees are set between $1,278 (3/4” meter) and $10,902 (3” Class I & II Turbine meter), and 
Water PIFs are set between $10,597 (3/4” meter) and $115,993 (3” Class I & II Turbine meter). 
These substantial user fees can help offset the cost of major capital improvements for capacity 
increases and facility upgrades required to serve a larger population. 

Residential and commercial water service charges include a monthly readiness to serve (RTS) 
charge based on water meter size, and a water usage charge based on customer class and monthly 
water consumption. Current water RTS rates vary from $18.05 per month (3/4” meter) to $397.80 
per month (12” meter). Current water usage charges (for usage less than 5,000 gallons) vary from 
$2.01 per 1,000 gallons (residential) to $5.30 per 1,000 gallons (hydrant water). These monthly 
user fees are used for operations and maintenance and capital reserves but are likely unable to 
afford major capital improvements for capacity increases. Additional funding from outside sources 
may be necessary. 

STATE REVOLVING FUND (SRF) – LOW INTEREST LOANS 

The Drinking Water Revolving Fund (DWRF) provides low interest loans to governmental entities 
for the construction of water projects for public health and compliance purposes. The DWRF can 
support the following types of projects: 

 New Regional Water Treatment Facilities 
 Improvement / Expansion of Water Treatment Facility 
 Consolidation of Water Treatment Facilities 
 Connect to Existing Facility Eliminate Individual Private Wells 
 Distribution / Transmission Lines Construction / Rehabilitation 
 Water Storage Facilities 
 Water Supply Facilities (excluding reservoirs, dams and water rights) 
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Available loan types include: 

 Direct Loans: up to $2.5 million, current APR of 2.0 percent for 20 years.  
 Leveraged Loans: generally provided to investment grade borrowers with larger projects 

greater than $2.5 million, bond market interest rate for 20 years. 

The CDPHE Water Quality Control Division (WQCD), Department of Local Affairs (DOLA), and 
the Colorado Water Resources and Power Development Authority (Authority) jointly administer 
the SRF program. The WQCD administers the environmental reviews; engineering and design 
approval; and overall project management. The Authority manages the finances and loan 
approvals. DOLA staff works with applicants on credit reviews and reports. 

Several milestones need to be met in order for a project to be eligible for the DWRF.  

 The entity must be included on the most current Drinking Water Intended Use Plan – 
(Complete) 

 A Prequalification Application must be submitted to the Grants and Loans Unit  
 A Preapplication meeting with the WQCD, DOLA, and the Authority must be held 
 Eligibility for a $10,000 Planning Grant is determined at the Preapplication meeting 
 A Project Needs Assessment (PNA) and Environmental Determination for the project must 

be submitted to the WQCD Engineering Section for review 
 WQCD will provide an Environmental Determination (Categorical Exclusion or 

Environmental Assessment) 
 If necessary, an Environmental Assessment shall be submitted and reviewed. If a Finding 

of No Significant Impact (FNSI) is determined it shall be published with a 30-day comment 
period 

 PNA and Environmental Approval must be obtained.  
 Eligibility for a Design and Engineering Grant is determined after approval of the PNA 
 A Technical, Managerial, and Financial (TMF) Capacity review must be completed and 

submitted to the WQCD a minimum of 30 days prior to the loan application. 
 A public meeting must be held with a 30-day notice period, notifying the public of the 

project. 
 The loan application shall then be submitted.  
 The Authority will then approve the loan.  

DEPARTMENT OF LOCAL AFFAIRS (DOLA) ENERGY AND MINERAL IMPACT 
ASSISTANCE FUND (EIAF) 

The purpose of the Energy and Mineral Impact Assistance Program is to assist political 
subdivisions that are socially and/or economically impacted by the development, processing, or 
energy conversion of minerals and mineral fuels. Funds come from the state severance tax on 
energy and mineral production and from a portion of the state's share of royalties paid to the federal 
government for mining and drilling of minerals and mineral fuels on federally owned land. 

The kinds of projects that are funded include, but are not limited to, water and sewer 
improvements, road improvements, construction/improvements to recreation centers, senior 
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centers and other public facilities, fire protection buildings and equipment, and local government 
planning. The EIAF grants are categorized into Administrative Grants, Tier I, Tier II, and Tier III. 
Application deadlines for each category are on April 1, August 1, and December 1 of each year.  

ADMINISTRATIVE GRANTS 
Administrative Grants are available for planning, preliminary engineering, and architectural design 
projects. The application process requires the local government to submit a detailed letter to the 
appropriate DOLA Regional Manager, and signed by the Chief Elected Official. The letter should 
include information such as the project description, budget, financial need, why the project is 
necessary, urgency of the project, how soon the project can begin, and how soon it can be 
completed. The maximum award for an Administrative Grant is $25,000, and the total project cost 
should not exceed $100,000. A dollar-for-dollar match is required for this grant.  

TIER I GRANTS 
Tier I grant funds can be used for a variety of public purposes including planning, engineering and 
design studies, and capital projects requiring a limited level of financial assistance. A Tier I grant 
awards up to $200,000. Applications for grant consideration will be expected to include a 
minimum match of 25%. Larger matching amounts are generally more competitive. Applications 
will be reviewed and recommended for funding by DOLA staff. The Executive Director will make 
funding decisions three times per year. 

TIER II GRANTS 
The Tier II grant program is intended to support a wide variety of community development projects 
to improve quality of life in communities. A Tier II grant awards greater than $200,000 up to $2.0 
million. Applications for grant consideration will be expected to include a minimum match of 
25%. Larger matching amounts are generally more competitive. Applications will be reviewed and 
recommended for funding by DOLA staff. The Executive Director will make funding decisions 
three times per year.  

TIER III GRANTS 
To be competitive for a Tier III grant, applications require regional or multi-jurisdictional 
collaboration assistance to solve a multi-jurisdictional problem. A Tier III grant awards greater 
than $2.0 million. Applications will be reviewed and recommended for funding by DOLA staff. 
The Executive Director will make funding decisions dependent on revenue availability. Local 
governments that receive a Tier III grant may be asked to withdraw from future funding application 
cycles. 
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