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WATER MASTER PLAN 

1.0 INTRODUCTION 

The Town of Eaton (Town), incorporated in 1892, is located approximately seven miles north of the City of 
Greeley along U.S. Highway 85 and is on the mainline of the Union Pacific Railroad. Its location has allowed 
Eaton to become a major processing and shipping center in Northern Colorado. The Town has experienced 
moderate growth over the last two decades, mainly from newer residential developments such as Governor’s 
Ranch and Aspen Meadows. Furthermore, the Town is anticipating another substantial development called 
Brown Farm. Though this development is still in the planning stages, this potential 173.5-acre Planned Unit 
Development (PUD) is expected to increase the current population by approximately 40 to 47 percent. 

1.1 PURPOSE 

This Water Master Plan (Plan) is intended to be a guiding document for the Town of Eaton to follow as the water 
system ages and expands to ensure projected water demands are met with high water quality standards. This 
Plan addresses all critical aspects of the Town’s water system, including supply, distribution, and storage, as 
well as compiling recent studies by various consultants. The scope of work for this Plan, directed by the Town, 
includes water usage evaluation, population and water demand projections, inventory of existing water 
facilities, hydraulic modeling, capital improvement planning for rehabilitation and expansion projects, and 
probable project cost estimates of recommended improvements. 

1.2 BACKGROUND OF WATER SYSTEM 

The Town of Eaton provides drinking water to residential (both urban and rural), commercial, and industrial 
customers located within and adjacent to the Town’s incorporated boundary. The existing water service area 
covers over 2,000 acres (nearly 3.2 square miles) and is anticipated to grow as the Town develops new 
neighborhoods and businesses. The water service area boundary is approximately the same as the Town limits 
and is generally bounded by WCR 78 to the north and WCR 72 to the south, with U.S. Highway 85 running 
through the center. The zoning within the Water Service Area contains residential, commercial, and industrial 
districts. The residential district is comprised of single-family, light-density, medium-density, and residential 
mixed-use. The commercial district is comprised of neighborhood, downtown, and highway commercial. The 
industrial district is comprised of indoor, outdoor, screened planned unit development (PUD), and agricultural 
uses. The overall comprehensive planning boundary for the Town is provided in Exhibit #1. The current land use 
and zoning maps for the Town are shown in Exhibits #2 and #3. The Town’s water utility service area and Town 
limits are shown in Exhibit #4. The Town also serves potable water to a small development adjacent to the Town 
limits and provides a bulk water station for industrial and commercial users to haul water to off-site projects. On 
average, bulk water users consume 12-16% of the total monthly volumes.  

The Town of Eaton currently has a total of 2,399 water service taps. Assuming 2.9 persons per residential tap, the 
estimated population served is approximately 6,252 people. Not all water service customers have sewer service 
connections to the Town’s sanitary sewer network. Based on current tap counts, the Town currently has 
approximately 66 more water taps than sewer taps. A detailed breakdown of current water taps is shown in 
Table 1 below. This summary was determined based on the different development regions defined in the Town’s 
monthly billing registry, so not all taps are geographically bound within these regions. 
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Table 1: Detailed Breakdown of Eaton Water Tap Counts by Development Region and Type 

REGION RESIDENTIAL SPRINKLERS COMMERCIAL INDUSTRIAL COUNTY TOTAL 

Aspen Meadows 167 0 4 0 0 171 

Brown Farm 0 0 1 0 0 1 

East Eaton 50 0 2 0 0 52 

Eaton Area Community 0 0 1 0 0 1 

Eaton Cobblestone 0 0 2 0 0 2 

Eaton Commons 232 6 0 0 0 238 

Governor’s Crossing 62 0 2 0 0 64 

Governor’s Ranch 283 0 8 0 0 291 

Hawkstone 324 43 0 0 0 367 

Industrial Park 0 0 2 3 0 5 

Main Town 812 31 103 18 25 989 

Maplewood 204 0 14 0 0 218 

TOTAL 2,134 80 139 21 25 2,399 

1.2.1 PREVIOUS STUDIES 
Previous studies and reports reviewed and referenced in this Plan are summarized in Table 2. 

Table 2: Summary of Previous Studies and Reports Reviewed and Referenced in this Plan 

REPORT TITLE PREPARER DATE 

Water System Master Plan The Engineering Company (TEC) December 2002 

Report on Well Study The Engineering Company (TEC) April 2004 

Well Study Update The Engineering Company (TEC) April 2005 

Municipal Water Efficiency Plan Update Clear Water Solutions April 2018 

Comprehensive Plan Town of Eaton Board of Trustees September 2020 

Water, Wastewater, and Irrigation Revenue 
Sufficiency Analysis Stantec November 2020 

Water System Leak Survey Report American Leak Detection March 2021 

Inspection Report for East and West Water 
Storage Tanks Inland Potable Services, Inc. May 2021 

Memorandum for Water Supply and Potential 
Lease Opportunities 

Clear Water Solutions October 2021 

1.3 MORATORIUM ON NEW SERVICE CONNECTIONS 

In October 2021, the North Weld County Water District (NWCWD) Board of Directors voted to place a moratorium 
on the sale of new taps and plant investments until at least December 13, 2021. This action resulted from 
proposed new regulatory language changes being considered by Larimer County that could affect the 
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permitting process for essential pipelines needed to meet the growing demand within the NWCWD service area. 
This action does not affect current customers with taps issued. However, those going through the process of 
having a new tap approved will not be issued a tap during the moratorium period. Those working through the 
tap application process will not be issued a tap during the moratorium period, nor will developers who have 
received a signed letter of intent to issue a tap. 

As of February 14, 2022, the NWCWD Board of Directors voted to lift this moratorium on new tap sales and plant 
investments in Zones 1, 2, 7, and 7B of the NWCWD water system. In doing so, the Board of Directors determined 
to limit the number of water tap and plant investments to 120 per year until additional critical infrastructure can 
be completed or additional transmission capacity can be acquired. Thus, the Town needs to be aware, NWCWD 
will allow a limited supply of plant investments and water taps in the coming years, and there is potential for a 
service moratorium to become reimposed in the future, which can ultimately limit potential future growth for 
the Town as it relates to the use of this purchased water source. 

2.0 CURRENT AND FUTURE WATER DEMANDS 

2.1 WATER SUPPLY SOURCES AND CAPACITIES 

2.1.1 PURCHASED WATER FROM NWCWD 
The Town of Eaton’s potable raw water is derived from Colorado Big Thompson Project (CBT) units and North 
Poudre Irrigation Company (NPIC) shares. The raw water supply is owned by Eaton but is diverted, treated, and 
delivered to Eaton by the North Weld County Water District (NWCWD). Eaton’s potable water supplies yield an 
average of over 1,800 acre-feet (AF) per year. A summary of the Town’s current potable water supplies is shown 
in Table 3. The current contract with NWCWD, dated October 2019, allows for 323.5 million gallons per year at a 
maximum rate of 1,419 gpm. 

Table 3: Summary of Eaton’s Potable Water Supply (Taken from 2021 Water Supply Memorandum) 

WATER RIGHT NAME OR 
SOURCE 

NO. OF SHARES OR 
UNITS OWNED 

AVERAGE YEAR YIELD 
(AC-FT/YEAR) 

FIRM OF DRY-YEAR YIELD 
(AC-FT/YEAR) 

C-BT 1,005 704 503 

NPIC – C-BT Component 207.5 581 415 

TOTAL C-BT 1,212.5 1,285 918 

NPIC – Agricultural 
Component 207.5 519 104 

TOTAL WATER SUPPLIES - 1,804 1,022 

A copy of the current contractual agreement with NWCWD, along with an NWCWD service area map, is provided 
in Appendix A. 

2.1.2 OTHER WATER SOURCES 
The Town owns the rights to over 2 MGD of non-tributary well water from two (2) existing wells. These wells were 
initially used as a drinking water source until nitrate levels exceeded the U.S. Environmental Protection Agency 
(EPA) standards. At that time, the well water was converted to irrigation water, and the Town was connected to 
the NWCWD system as the sole source of drinking water. In 2005, The Engineering Company (TEC) evaluated 
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several options to utilize these wells as a supplementary drinking water source and/or an offset irrigation water 
source for existing customers by constructing a dual non-potable water system. However, all options evaluated 
were ultimately deemed as unviable solutions. As such, these wells are intended to remain as a non-potable 
supply used to irrigate community parks and other open space areas. 

2.2 CURRENT WATER DEMANDS 

Based on monthly usage data gathered from NWCWD at the master meter, Average Daily Demands were 
determined by averaging monthly demands over the number of days per month. This data is plotted in Figure 1. 
Average and maximum daily winter usages between November through April were 0.42 MGD and 0.66 MGD, 
respectively. Summer average and maximum usages between May and October are 0.99 MGD and 1.44 MGD. 
From this, it can be inferred that summer irrigation demands consume between 37% and 54% of the daily 
demands during the summer months. Although non-potable irrigation is the second largest water use in the 
Town after residential uses, evaluating these uses is not included in the scope of this Plan. 

 

Figure 1: Average Daily Water Use Derived from NWCWD Master Meter Readings from 2013 to 2020 

On an annual basis, the average daily water uses are around 0.71 MGD, and the maximum monthly water usage 
is 1.44 MGD. However, based on plotted trends between 2010 and 2020 indicate there has been a slight, but 
gradual increase in average daily water usage, which is shown in Figure 2.  
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Figure 2: Average and Maximum Daily Water Use by Year Derived from NWCWD Master Meter Readings 

2.2.1 AVERAGE AND PEAK WATER DEMANDS 
Annual average usages were divided by U.S. Census Population Data to result in average daily demands per 
capita, which is plotted from 2010 to 2021 in Figure 3. This plot indicates the average daily per capita usage is 
139 gpd/capita. Assuming 2.9 persons per unit, results in an average daily demand (ADD) of 403 gpd/unit (0.28 
gpm/unit). This average is comparable to other local municipalities in the region. It can also be noted the per 
capita usage has been gradually decreasing over the past decade, which is largely due to newer developments 
utilizing non-potable systems. However, based on these 10-year usage averages, taps that utilize non-potable 
irrigation systems are still considered both indoor and outdoor potable water users. 
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Figure 3: Average Daily Demand per Capita between 2010 and 2020 

A peak day flow of 1.58 MGD was derived from the 2021 maximum month tank and meter readings in July 2021. 
This indicates a Maximum Day Demand (MDD) peaking factor of 2.2. Since hourly flow data is not currently 
recorded, it is assumed Peak Hour Demands (PHD) will be equal to peak hour flows indicated in NWCWD and 
City of Greeley Design Standards since Average Day and Maximum Day Demands are closely aligned with these 
current standards. This value provides a PHD peaking factor of 5.6, which is within typical standards. A 
comparison of the Average Day, Maximum Day, and Peak Hour Demands are provided in Table 4. 

Table 4: Comparison of Water Use Demands between Local Municipalities 

DEMAND TYPE TOWN OF EATON CITY OF GREELEY NWCWD 
CITY OF 

LOVELAND 

Average Day (ADD) 0.28 gpm/unit - 0.40 gpm/unit 0.25 gpm/unit 

Maximum Day (MDD) 0.62 gpm/unit - 0.57 gpm/unit 0.63 gpm/unit 

Peak Hour (PHD) 1.57 gpm/unit 1.57 gpm/unit 1.57 gpm/unit 1.50 gpm/unit 

2.2.2 UNACCOUNTED FOR WATER 
Following the Sanitary Survey conducted by the Colorado Department of Public Health and Environment 
(CDPHE) in April 2021, it was reported that the overall loss of water in the distribution system was estimated to 
be approximately 30% based on a comparison of the amount of water produced versus the amount used. 
However, a further investigation between 2019 and 2020 indicates average annual water losses of around 
14.7%. The monthly losses are summarized in Table 5 and Figure 4. 
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Table 5: Comparison of Monthly Water Usage and Billed Consumption for 2019 and 2020 

 

 

Figure 4: Monthly Water Balance for 2019-2020 
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Jan 17,165 13,004 24.2% 16,708 12,525 25.0% 16,766 11,473 31.6% 
Feb 14,436 11,271 21.9% 14,805 11,244 24.1% 12,949 10,662 17.7% 
Mar 12,957 11,179 13.7% 15,276 12,395 18.9% 15,478 11,871 23.3% 
Apr 14,578 15,599 -7.0% 17,540 17,215 1.9% 15,265 12,598 17.5% 
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AVG. ANNUAL 

LOSS 
14.2% 12.3% 17.7% 
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According to the EPA, a high quantity of unaccounted-for water, above 15%, indicates either inaccurate meters 
or excessive leakage. Based on annual average losses between the 2019 and 2021 water years, system losses are 
trending to surpass this threshold. Thus, it is recommended that the Town and supplier check the meters’ 
calibration to verify that reported system losses are accurate. It is also recommended that the Town develop 
and implement a fire hydrant inspection and repair program directed by the results of the leak inspection 
performed in February and March of 2021. 

Furthermore, it is recommended the Town consider implementing a program to replace the distribution system 
piping systematically over time to reduce water loss and provide improved protection of public health. Critical 
pipes recommended for replacement are identified further in Section 4.2.1.1 of this Plan. 

2.2.3 WATER USE TRENDS 
As mentioned previously, hourly flow data is not currently recorded for any water system component, so it is 
assumed that daily water trends follow those defined by the AWWA M32 standard. The Average Day Flow Diurnal 
Curve is shown in Figure 5. 

 

Figure 5: Average Day Diurnal Curve (AWWA M32 Standard) 

2.3 FUTURE WATER DEMAND PROJECTIONS 

The Town of Eaton’s 2020 Comprehensive Plan includes predicted land use areas for residential, commercial, 
and industrial areas within the Urban Core Area boundary. However, based on conversations with Town Staff, 
the anticipated development areas within the 20-year time frame of this Master Plan are all within the existing 
Town boundaries. Brown Farm and an existing agricultural area just south of Maplewood Estates are the two 
major areas anticipated for development. Population assumptions based on anticipated zoning indicate that 
the build-out of these two developments will result in a total anticipated population of 12,200 by 2040. Thus, 
future demand projections will only reflect the addition of these two developments.   
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2.3.1 LAND USES AND EXPECTED GROWTH 
The 2020 Comprehensive Plan describes all future growth within the Urban Core area, as shown in Exhibit #5. 
However, based on conversations with Town staff, future growth within the 20-year time frame of this Plan will 
likely occur in two areas south of Collins Street, which are within existing Town boundaries.  

The first anticipated development is Brown Farm, located on a 174-acre lot between the Governor’s Ranch and 
Maplewood subdivisions. Currently, Brown Farm is anticipated to be a mixed-use development that includes 
single and multi-family residential units, commercial, and public use spaces under a PUD zoning. This 
development is currently under review but is expected to begin construction by 2023. Based on the current land 
use criteria defined in the 2020 Comprehensive Plan, the maximum anticipated population added by this 
development is approximately 2,700 people. However, it is important to note that this is the maximum 
allowable units by current land use, which is not reflective of the proposed planned development under review. 

The second future development is anticipated to occur in a 161-acre area south of the Maplewood Subdivision. 
The 2020 Comprehensive Plan Map (Exhibit #5) indicates this lot will be majority Original Town (OT) land use 
with some Mixed Used (MU) areas to the east along the Highway 85 corridor. Assuming the MU areas are strictly 
commercial areas with few or no permanent residences, the maximum anticipated population for the 
development of this area is approximately 2,640 people.  

A summary of the future development areas, land use criteria, and projected populations is provided in Table 6 
below. 

Table 6: Population Projections for Anticipated Future Development Areas 

FUTURE 
DEVELOPMENT 
AREA 

LAND USE 
TYPE 

ALLOWABLE 
LAND USE 
DENSITY 

GROSS AREA 
(ACRES) 

MAXIMUM NO. 
OF UNITS 

POPULATION AT 
FULL BUILD-OUT 

Brown Farm 
OT 6.5 units/ac 73.8 480 1,392 
NT 4.5 units/ac 99.8 450 1,305 

TOTAL: 173.5 930 2,697 

South 
Maplewood 

OT 4.5 units/ac 111.6 725 2,103 
MU* 15 units/ac 48.9 734 532* 

TOTAL: 160.5 1459 2,635 

*Assumes 25% of MU population are permanent residences 

2.3.2 FUTURE POPULATION AND WATER DEMAND PROJECTIONS 
Based on population data gathered from the U.S. Census Bureau, the historical average annual growth rate 
observed for the Town of Eaton from 2010 to 2020 was 3.3%. However, to account for an anticipated accelerated 
population growth largely driven by the development of the two areas south of Collins Street, as described 
previously, future population projections have been derived based on the following assumptions. From 
discussions with Town staff and planners, the Brown Farm development (currently under review) is expected to 
reach full build-out by 2028, which translates to annual population growth of 5.3% for the next six years. 
Additionally, it is anticipated that the South Maplewood development, if the development process has started 
by 2024-2025, could reach full build-out by 2034, which translates to an annual growth rate of 4.4% between 
2028 and 2034. Following the build-out of these two developments, the Town of Eaton does not expect any 
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other major developments to occur within the timeframe of this Plan. Thus, population growth will likely return 
to its historical trend of 3.3% between 2034 and 2040. Figure 6 provides a plot of population projections under 
both historical and planned development-driven annual growth rates. 

 

Figure 6: 20-Year Population Projections 

Future annual water demand projections derived from average daily water usage per capita and projected 
yearly population are summarized in Table 7. The predicted annual uses shown are derived from the average 
per capita usage, but an additional 10% was added to the predicted volume to account for suggested maximum 
internal system losses. The determined existing water losses in the Town’s system are shown to be over that 
suggested threshold. Thus, these predictions assume system maintenance related to system losses has been 
addressed.  

Table 7: Projected Annual Water Uses 

YEAR 

HISTORIC GROWTH (3.3%) 
PLANNED DEVELOPMENT GROWTH 

 (4.4% AVERAGE) 

POPULATION 

PREDICTED 
ANNUAL 
TREATED 

WATER 
USAGE (MG) 

WITH 10% 
INTERNAL 

SYSTEM 
LOSSES (MG) POPULATION 

PREDICTED 
ANNUAL 
TREATED 

WATER 
USAGE (MG) 

WITH 10% 
INTERNAL 

SYSTEM 
LOSSES (MG) 

2020 5,945 301.0 331.1 5,945 301.0 331.1 

2021 6,252 316.6 348.2 6,252 316.6 348.2 

2022 6,459 327.0 359.7 6,584 333.3 366.7 
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YEAR 

HISTORIC GROWTH (3.3%) 
PLANNED DEVELOPMENT GROWTH 

 (4.4% AVERAGE) 

POPULATION 

PREDICTED 
ANNUAL 
TREATED 

WATER 
USAGE (MG) 

WITH 10% 
INTERNAL 

SYSTEM 
LOSSES (MG) POPULATION 

PREDICTED 
ANNUAL 
TREATED 

WATER 
USAGE (MG) 

WITH 10% 
INTERNAL 

SYSTEM 
LOSSES (MG) 

2023 6,672 337.8 371.6 6,933 351.0 386.1 

2024 6,892 348.9 383.8 7,300 369.6 406.6 

2025 7,119 360.5 396.5 7,687 389.2 428.1 

2026 7,354 372.4 409.6 8,094 409.8 450.8 

2027 7,597 384.6 423.1 8,523 431.6 474.7 

2028 7,848 397.3 437.1 8,975 454.4 499.9 

2029 8,107 410.5 451.5 9,370 474.4 521.9 

2030 8,374 424.0 466.4 9,782 495.3 544.8 

2031 8,651 438.0 481.8 10,213 517.1 568.8 

2032 8,936 452.4 497.7 10,662 539.8 593.8 

2033 9,231 467.4 514.1 11,131 563.6 619.9 

2034 9,536 482.8 531.1 11,621 588.4 647.2 

2035 9,850 498.7 548.6 12,005 607.8 668.6 

2036 10,175 515.2 566.7 12,401 627.9 690.6 

2037 10,511 532.2 585.4 12,810 648.6 713.4 

2038 10,858 549.8 604.7 13,233 670.0 737.0 

2039 11,216 567.9 624.7 13,669 692.1 761.3 

2040 11,587 586.6 645.3 14,121 714.9 786.4 

       

2.3.3 FUTURE WATER SUPPLY CAPACITY 
The projected population-based treated water use usage shown in Table 7 is derived from the ten-year average 
of indoor and outdoor water uses, which was determined to be 139 gpd/capita or 403 gpd/tap, assuming 2.9 
people/tap. This is an overestimation compared to the actual annual volumes used since this value does not 
account for water users on non-potable systems, which is now a mandate for any large new developments in 
Eaton. Therefore, the projected water usage reported in Table 7 exceed the NWCWD allotted annual volume of 
323.5 MG by 2020, which is not the case.  
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Figure 7: Projected Treated Water Supply 

As shown in Figure 7, on average, between 2017 to 2021, the Town had an excess of 40-MG per year of treated 
water. For an additional safety factor, say 30-MG per year of excess volume. Thus, applying the average 403 
gpd/tap usage, the 30-MG annual excess can accommodate approximately 200 new single-family taps under the 
323.5-MG maximum annual NWCWD allowance under a 70-80% quota. As such, the Town would need to work 
with NWCWD to increase the maximum annual allowance to support any additional connections. Nevertheless, 
based on average use projections, the Town would need to acquire an additional 0.9-MGD to 1.3-MGD of water 
supply capacity to meet the projected 2040 demands. 

2.3.4 FUTURE STORAGE CAPACITY 
The Town currently has a total rated water storage volume capacity of 4.1 MG. However, based on current 
maximum operating levels, the total effective storage capacity is about 3.73 MG. The minimum operating 
volume required for both tanks to maintain minimum system pressures of 45 psi is about 1.72 MG. 

The typical minimum daily storage volume required should meet 25% of the maximum day demand (MDD) plus 
the maximum fire flow volume for one fire event. The maximum fire flow volume required for a four-hour 
duration fire at 1,500 gpm is determined to be 360,000 gallons. The summation of minimum operating volumes, 
fire flow volumes, and future maximum day demand estimations from the projected growth rates result in a 
minimum required storage volume for each respective year. These projections are plotted in Figure 8. 
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Figure 8: Future Storage Capacities 

As shown in Figure 8, the Town’s current water storage capacity is more than sufficient to meet predicted future 
storage needs under either growth scenario. 

3.0 EXISTING CONDITIONS AND OPERATIONS OF SYSTEM AND FACILITIES 

3.1 EXISTING SYSTEM, FACILITIES, AND OPERATIONS 

After treatment at the Soldier Canyon facility in western Fort Collins, NWCWD delivers the potable water through 
their water system to the Town of Eaton at a single connection point located near the intersection of WCR 76 
and WCR 35. Eaton’s potable water supply is measured and controlled at a master meter owned and operated 
by NWCWD. The Town is responsible for operating and maintaining the distribution system and all other major 
system components downstream of the NWCWD master meter. 

3.1.1 MASTER CONTROL VAULT 
A Town-owned and -operated master control vault is located on the southeast corner of WCR 35 and WCR 76. 
This vault was previously owned and operated by NWCWD but was inherited by the Town when the Town began 
purchasing water. In general, this vault houses an 8-inch main line and a 6-inch bypass line, as well as control 
equipment such as CLA-VAL valves, gate valves, and a flowmeter. However, equipment in this vault is rarely 
operated. All water entering the Town’s system is measured and controlled by an NWCWD-owned flowmeter 
and valve located in a vault inaccessible by the Town directly upstream of the master control vault. 
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3.1.2 DISTRIBUTION SYSTEM 
The Town’s potable water distribution system consists of older 4-inch and 6-inch pipes constructed out of cast 
iron (CI) and ductile iron (DIP) to more recent 8-inch to 12-inch PVC pipes. There are also larger 14-inch, 16-inch, 
and 24-inch DIP transmission lines that convey water to and from the master meter and storage tanks to the 
primary distribution network. The age of existing pipes in this system ranges from 120 to one year old, where the 
majority of the older pipes are within the Main Town area of Eaton. Table 8 provides a summary of pipe 
characteristics for the existing distribution system, while Figure 9 provides a breakdown of the existing system 
based on material, size, and age. Inventory maps of the existing Town’s water main by size and age are provided 
in Exhibits #6 and #7, respectively. 

The Town also has a non-potable water supply used to irrigate community parks in Eaton’s subdivisions using a 
dual system. Dual systems employ two sources: one treated water system for potable use and another system of 
untreated raw water for irrigation purposes. There are currently five (5) subdivisions in Eaton that have dual 
distribution systems. The dual systems for the Governor’s Ranch, Hawkstone, Maplewood, and Aspen Meadows 
subdivisions are operated by the Town, while the system for the Hawkstone Subdivision is operated by both the 
Homeowners’ Association and the Town. Evaluating these systems are beyond the scope of this Plan. 
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Table 8: Summary of Existing Water Main Pipes by Size and Type 

PIPE SIZE & 
MATERIAL 

TOTAL LENGTH OF 
PIPE (MILES) 

AVERAGE OF PIPE AGE 
(YEARS) 

MAX. PIPE AGE 
(YEARS) 

MIN. PIPE AGE 
(YEARS) 

4” 1.54 66.1 112 59 
CI 1.24 67.6 112 59 
DIP 0.30 60.5 61 59 

6” 4.04 53.7 120 10 
CI 1.62 79.7 120 57 
DIP 2.13 44.8 67 16 
PVC 0.29 20.0 26 10 

8” 19.16 20.4 57 1 
CI 0.25 57.0 57 57 
DIP 2.43 37.1 57 20 
PVC 16.48 17.7 41 1 

10” 2.40 39.4 48 14 
DIP 2.15 42.7 48 17 
PVC 0.25 20.0 26 14 

12” 4.30 19.8 43 4 
DIP 1.16 38.8 43 18 
PVC 3.15 15.6 20 4 

14” 0.85 37.0 37 37 
DIP 0.85 37.0 37 37 

16” 1.85 30.4 37 18 
DIP 0.24 23.8 37 18 
PVC 1.61 37.0 37 37 

24” 1.94 17.0 17 17 
DIP 1.94 17.0 17 17 

GRAND TOTAL 36.07 29.4 120 1 
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Figure 9: Water System Mains Pipe Distribution Charts by Length for (a) Material, (b) Age, and (c) Size 

3.1.3 WATER STORAGE TANKS 
Eaton has two (2) water storage tanks: one 1.5 million gallons (MG) in the northeast part of Town and one 2.6 MG 
tank southwest of Town. The 2.6 MG tank’s location was chosen for a future connection with NWCWD as they are 
proposing a new 30-inch line extending from the south along WCR 72. The tanks allow the Town to reduce peak 
flow demands. However, it has been noted that the Town’s demand has come close to reaching the maximum 
daily flow on occasion. The Town currently uses the East Tank water level to control the NWCWD master control 
value that is directly upstream of the Eaton-owned control vault. Once the water level in the East Tank drops 
below 42 feet, the NWCWD master valve opens, drawing water from the NWCWD system into the Town’s system. 
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The control valve closes once the water level in the East Tank is raised to 48 feet. Table 9 below provides a 
summary of the existing storage tank parameters. 

Table 9: Summary of Existing Water Storage Tank Parameters 

TANK 
NAME 

RATED 
STORAGE 

VOLUME (MG) 

INSIDE 
DIAMETER 

(FT) 

MAX. WATER 
SURFACE 

DEPTH 
(FT) 

NORMAL 
OPERATING WATER 

SURFACE DEPTH 
(FT) 

INSTALLATION 
DATE 

CURRENT 
AGE 

(YEARS) 

East 1.5 68 56.2 42 - 48 1984 37 

West 2.6 78 73.6 62 - 68 2005 16.5 

3.1.4 BOOSTER PUMP STATIONS 
The Town owns and operates one booster pump station located at the east entrance of the Hawkstone 
Subdivision off WCR 39. This pump station is housed in a vault situated within the median at Hawkstone Drive 
and contains four (4) horizontal close-coupled end suction pumps. This booster pump station was constructed 
in 2003 to increase system pressures within the Hawkstone Subdivision. The pumps in this station operate such 
that Pump 1 is used as a pressure booster to the system, which is only run when no flow demands are drawn. 
Once flow demands from Hawkstone are drawn, Pump 1 shuts off, and Pump 2 begins operation. Pumps 3 and 4 
are set as lag pumps controlled by pressure set points that are measured on the discharge header pipe 
downstream of the pumps. Pumps 2, 3, and 4 are all equipped with Variable Frequency Drives (VFDs) to enable 
parallel pump operations and are set to maintain a system pressure of 75 pounds per square inch (psi). The 
three 25-hp pumps are sized to handle 50% of the demand flow. This allows two pumps to deliver the total flow 
with a third pump on standby. This pump station also has an automatic 10-inch check valve bypass to eliminate 
the need for a fire pump since the pressure from the existing East Tank is high enough to provide 1,000 gpm fire 
flows to the highest point in the Hawkstone Subdivision at a residual pressure of 20 psi. Furthermore, this pump 
station is powered by an electric service connection to the Town’s electric system but does not have an 
emergency backup power source. Table 9 below provides a summary of the existing pump parameters. 

Table 10: Summary of Hawkstone Booster Pump Station Pump Parameters 

PUMP ID RATED CAPACITY RATED TDH 
MOTOR 
POWER 

INSTALLATION 
DATE AGE (YEARS) 

1 40 gpm 120 ft 5 hp 2003 18 

2 325 gpm 120 ft 25 hp 2003 18 

3 325 gpm 120 ft 25 hp 2003 18 

4 325 gpm 120 ft 25 hp 2003 18 

3.2 CONDITION ASSESSMENTS OF MAJOR SYSTEM COMPONENTS 

In the Spring and Summer of 2021, Northern Engineering conducted a condition assessment of major water 
system components with Town staff. The major components inspected included the master control vault, the 
Hawkstone Booster Pump Station, and the control vaults for the East and West storage tanks. Condition 
assessments performed on these system components involved identifying and cataloging all major equipment, 
then performing visual inspections of all cataloged items. During the inspections, condition assessment ratings 
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were assigned to each major equipment item based on visual inspection and operational history. An average 
condition rating was produced from ratings assigned by both Northern Engineering and Town staff, which was 
used to determine the remaining effective life of each equipment item. 

Comprehensive inspections were performed in early Spring 2021 on both storage tanks, so conditions for tank 
exterior and interior components are in reference to each respective inspection report. Condition assessments 
related to the distribution system are in reference to results from the leakage inspection survey that was also 
performed in early Spring 2021.  

3.2.1 MASTER CONTROL VAULT 
Major equipment housed in the master control vault was generally in poor condition. Results gathered from the 
condition assessment of the major equipment in the master control vault indicate nearly all major equipment in 
the vault will require replacement within the 20-year time frame of this Plan. Critical items recommended for 
replacement are summarized in Table 11, along with their respective recommended year of replacement.  

Table 11: Master Control Vault Condition Assessment Summary 

ASSET NAME 

CURRENT 
AGE 

(YEARS) 

FINAL 
CONDITION 

RATING 

BMP 
EXPECTED 

DESIGN 
SERVICE LIFE 

(YEARS) 

AGE-BASED 
REMAINING 

LIFE (YEARS) 

CONDITION-
BASED 

REMAINING 
SERVICE LIFE 

(YEARS) 
YEAR OF FIRST 
REPLACEMENT 

Compound 
Water Flow 
Meter 

38 3 12 -26 4 2025 

CLA-VAL Valve 38 2 25 -13 5 2026 

Strainer 38 2 25 -13 5 2026 

8” Gate Valve 38 3.5 25 -13 9 2030 

8” Gate Valve 38 3.5 25 -13 9 2030 

CLA-VAL Valve 
(Bypass) 38 4 25 -13 10 2031 

CLA-VAL Valve 
(Bypass) 38 4 25 -13 10 2031 

Blow-Off Valve 38 4 25 -13 10 2031 

4” Gate Valve 38 4 25 -13 10 2031 

Control Panel 38 6 25 -13 15 2036 

3.2.2 DISTRIBUTION SYSTEM 
In early Spring 2021, a four (4) day leak survey was performed by American Leak Detection on meter services, 
hydrants, and valves in areas designated for detection by the Town of Eaton water department. Over 1,000 
contact points were sounded with a sonic leak survey tool. Results from this survey indicate two (2) major leaks 
were detected in the system, and eighteen (18) additional potential leaks were identified. These areas are 
summarized in Table 12 below. 
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Table 12: Summary of Detected Water System Leaks (Taken from Spring 2021 Leak Survey Report) 

DEVICE TYPE LOCATION COMMENTS 

MAJOR LEAKS 

Valve Intersection of Park Ave & 5th St  

Meter Sinclair Gas Station 
A meter test was performed to 
determine a leak rate of .02 isolated 
between the meter and the riser 

POTENTIAL MINOR LEAKS 

Hydrant Intersection of Collins and Elm St  

Hydrant Tower Park  

Hydrant 602 Maple St  

Hydrant Intersection of 3rd St and Birch St  

Hydrant Intersection of Spruce and 5th St  

Hydrant 815 5th St  

Hydrant End of Peregrine Point In the middle of the cul-de-sac 

Hydrant Intersection of Cardinal Ct and S Maple Ave  

Hydrant Intersection of S. Maple Ave and Prairie Ct  

Hydrant Middle of S Elm St  

Hydrant Intersection of Settlers Cove and Settlers Dr  

Hydrant 1561 Benjamin Dr In church parking lot 

Hydrant 1322 Frontier Ct Also, shut off valve has failed 

Hydrant Intersection of Ponderosa Ave and Ponderosa Ct Also, shut off valve has failed 

Hydrant 150 Juniper St Also, shut off valve has failed 

Hydrant 200 Settlers Cove Cast-iron debris is covering the valve 

3.2.3 WATER STORAGE TANKS 
3.2.3.1 EAST WATER STORAGE TANK 
From the comprehensive tank inspection report for the East Tank, it generally seems to be in good 
condition with respect to structural integrity, interior and exterior coatings, vents, and overflow 
components. However, one critical issue identified in the report is the poor condition of the water 
level sensor.  

Results gathered from the condition assessment of the major equipment in the East Tank control 
vault indicate replacement of various major equipment items may be needed within the 20-year time 
frame of this Plan. Critical items recommended for replacement are summarized in Table 13, along 
with their respective recommended year of replacement. 
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Table 13: East Water Storage Tank Control Vault Condition Assessment Summary 

ASSET NAME 

CURRENT 
AGE 

(YEARS) 

FINAL 
CONDITION 

RATING 

BMP EXPECTED 
DESIGN 

SERVICE LIFE 
(YEARS) 

AGE-BASED 
REMAINING 

LIFE (YEARS) 

CONDITION-
BASED REMAINING 

SERVICE LIFE 
(YEARS) 

YEAR OF FIRST 
REPLACEMENT 

Kent Turbine 
Flow Meter 38 3 12 -26 4 2025 

10” Gate 
Valve 

38 2 25 -13 5 2026 

Altitude 
Valve 38 3 25 -13 8 2029 

Control 
Panel 38 5 25 -13 13 2034 

Interior 
Surface 
Coating 

38 7 20 -18 14 2035 

       

3.2.3.2 WEST WATER STORAGE TANK 
From the comprehensive tank inspection report for the West tank, it generally seems to be in good 
condition with respect to structural integrity, interior and exterior coatings, vents, and overflow 
components. No critical issues were identified during the inspection of this tank. 

Results gathered from the condition assessment of the major equipment in the West Tank control 
vault indicate replacement of various major equipment items may be needed within the 20-year time 
frame of this Plan. Critical items recommended for replacement are summarized in Table 14, along 
with their respective recommended year of replacement. 

Table 14: West Water Storage Tank Control Vault Condition Assessment Summary 

ASSET NAME 

CURRENT 
AGE 

(YEARS) 

FINAL 
CONDITION 

RATING 

BMP EXPECTED 
DESIGN 

SERVICE LIFE 
(YEARS) 

AGE-BASED 
REMAINING 

LIFE (YEARS) 

CONDITION-
BASED REMAINING 

SERVICE LIFE 
(YEARS) 

YEAR OF FIRST 
REPLACEMENT 

Pressure 
Transducer 16 8 12 -4 10 2031 

Sump Pump 16 6 20 4 12 2033 

Interior 
Surface 
Coating 

16 9 20 4 18 2039 

3.2.4 BOOSTER PUMP STATIONS 
In general, major equipment in the Hawkstone Booster Pump Station has been well maintained and seem to be 
in good condition. However, results gathered from the condition assessment of the major equipment in this 
booster pump station indicate replacement of various major equipment items may be needed within the 20-
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year time frame of this Plan. Critical items recommended for replacement are summarized in Table 15, along 
with their respective recommended year of replacement. 

Table 15: Hawkstone Booster Pump Station Condition Assessment Summary 

ASSET NAME 

CURRENT 
AGE 

(YEARS) 

FINAL 
CONDITION 

RATING 

BMP EXPECTED 
DESIGN 

SERVICE LIFE 
(YEARS) 

AGE-BASED 
REMAINING 

LIFE (YEARS) 

CONDITION-
BASED REMAINING 

SERVICE LIFE 
(YEARS) 

YEAR OF FIRST 
REPLACEMENT 

VFD for Booster 
Pump #2 18 8 12 -6 10 2031 

VFD for Booster 
Pump #3 18 8 12 -6 10 2031 

VFD for Booster 
Pump #4 18 8 12 -6 10 2031 

Sump Pump #1 18 5 20 2 10 2031 

Sump Pump #2 18 5 20 2 10 2031 

4” Magnetic 
Flowmeter 18 8 15 -3 12 2033 

5-hp Jockey 
Pump Motor #1 18 7 25 7 18 2039 

25-hp Booster 
Pump Motor #2 18 7 25 7 18 2039 

25-hp Booster 
Pump Motor #4 6 7 25 19 18 2039 

A detailed condition assessment summary of all remaining effective life computations is provided in Appendix B.  

3.3 HYDRAULIC MODELING OF SYSTEM PERFORMANCE 

3.3.1 DESIGN ASSUMPTIONS AND CRITERIA 
H2ONET Analyzer 17 for AutoCAD 2021 by Innovyze® was utilized to model the Town of Eaton’s potable water 
system network. Provided below is a list of general model assumptions used in this analysis. 

 Model calculations following Hazen-William method 
 Junction elevations are modeled at the existing ground surface 
 The existing ground surface is taken from Weld County’s two-foot contour GIS data 
 The model uses a fixed head reservoir with an HGL of 138.4 feet to simulate 60 psi system pressure 

at the main connection point to the NWCWD system 
 Maximum allowable flow through NWCWD master control valve of 1,419 gpm (2.04 MGD).  
 NWCWD master control valve open/close set points: 
 Open when East Tank level falls below 42 feet 
 Closed when East Tank level reaches 48 feet 
 Tank operation levels: 
 East Tank: 42 feet to 48 feet 
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 West Tank: 62 feet to 68 feet 
 Hazen-Williams Friction Coefficients: 
 85 for CI 
 130 for PVC 
 140 for DIP 
 The maximum velocity in the pipe shall be less than 10 feet per second (ft/s) 
 Maximum Headloss in pipes ≥ 12-inch: 10 feet/ 1,000 feet 
 Maximum pressure of 125 psi and a minimum pressure of 45 psi under normal operating conditions 

3.3.2 SYSTEM FLOW CONDITIONS AND ASSUMPTIONS 
The primary flow conditions evaluated in the developed hydraulic model of the existing system are as follows: 

 Static Conditions (no flow)  
 Average Day Demands (ADD) with diurnal curve patterns 
 Maximum Day Demands (MDD) with diurnal curve patterns 

The following assumptions were used to determine system-wide water demands for each flow condition 
assessed. 

 Demand flows were applied to roughly 370 strategically placed demand nodes throughout the 
water system model. Each demand node can contain between 1 and 52 taps and may include 
combinations of all various tap types (residential and non-residential).  

 Average Day Demand (ADD) flows of 0.28 gpm/tap (derived in Section 2.2.1) were applied to all 
existing water taps (residential, commercial, and industrial). This assumption allowed for a more 
accurate model of daily flow values over an extended simulation run period that agrees with 
derived values from historical records. Under these assumptions, the total daily demand modeled 
under the ADD condition is 0.82 MGD. 

 Maximum Day Demand (MDD) peaking factor of 2.2 (derived in Section 2.2.1) was applied to all 
average demand nodes. Under these assumptions, the total daily demand modeled under the MDD 
condition is 1.90 MGD. 

 Hourly diurnal time series patterns for both residential and non-residential demand nodes were 
applied for Extended Period Simulations (EPS) and Peak Hour Demands (PHD). The diurnal time 
patterns assigned for residential and non-residential demand nodes are shown in Figure 10. 

 Extended Period Simulations (EPS) modeled for each flow condition are assumed to start at 12 AM 
with both tanks at maximum operating levels and end after 72 hours. 

 Since the Town currently lacks real-time data gathering through a SCADA system, no model 
calibrations were performed. 
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Figure 10: Hourly Diurnal Patterns Applied to Model Demand Nodes 

3.3.3 SYSTEM PRESSURE ZONES 
The existing hydraulic grade set by current maximum operating levels for both the East and West Tanks is 
4,985.6 feet. Following the criteria outlined in Section 3.3.1, these tanks can provide service up to an elevation of 
4,880 feet. Nearly all of the Town’s service area is below this elevation except for the Hawkstone Subdivision and 
the area just east of Hawkstone. Thus, to provide service to Zone 2, a hydraulic grade line (HGL) of 5,040 feet is 
required to provide 45 psi to the highest point in this zone. Exhibit #8 illustrates the physical location of the 
theoretical pressure zones in the Town of Eaton. Additionally, the existing Hawkstone Booster Pump Station 
requires a minimum upstream pressure of 25 psi for the pumps to operate properly. Thus, the hydraulic grade 
set by the tanks must be a minimum of 4,960 feet to meet this constraint. 

3.3.4 MODEL RESULTS OF EXISTING SYSTEM & OPERATIONS 
This section will describe the observed and inferred model results of the existing system under existing 
operating and flow conditions. 

3.3.4.1 STATIC CONDITIONS 
Based on the East and West water storage tank operational levels described previously and the 
average elevations of all various developing regions of the Town, on average static system pressures 
range from 39 psi to 72 psi. A summary of average static pressures for each development region is 
provided in Table 16. 
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Table 16: Summary of Static System Pressures by Development Region 

REGION 
AVERAGE REGION 

ELEVATION 

MAXIMUM 
STATIC 

PRESSURE1 
MINIMUM STATIC 

PRESSURE1 
AVERAGE STATIC 

PRESSURE 

Aspen Meadows 4822.5 ft 70.6 psi 68.0 psi 69.3 psi 

Brown Farm 4825 ft 69.5 psi 66.9 psi 68.2 psi 

East Eaton 4832.5 ft 66.3 psi 63.7 psi 65.0 psi 

Eaton Area Community 4850 ft 58.7 psi 56.1 psi 57.4 psi 

Eaton Cobblestone 4815 ft 73.9 psi 71.3 psi 72.6 psi 

Eaton Commons 4832.5 ft 66.3 psi 63.7 psi 65.0 psi 

Governor’s Crossing 4832.5 ft 66.3 psi 63.7 psi 65.0 psi 

Governor’s Ranch 4827.5 ft 68.5 psi 65.9 psi 67.2 psi 

Hawkstone 4892.5 ft 40.3 psi 37.7 psi 39.0 psi 

Industrial Park 4827.5 ft 68.5 psi 65.9 psi 67.2 psi 

Main Town 4837.5 ft 64.1 psi 61.5 psi 62.8 psi 

Maplewood 4820 ft 71.7 psi 69.1 psi 70.4 psi 
1East and West storage tanks are at maximum operating water surface levels. 
2East and West storage tanks are at minimum operating water surface levels. 

3.3.4.2 AVERAGE DAY DEMAND (ADD) CONDITIONS 
Under the average day demand conditions, model results observed indicate the following. 

 No pipes in the system exceed maximum velocity criteria at any time throughout the 48-hour 
simulation period. 

 No pipes in the system greater than 12-inches exceed maximum headloss criteria at any time 
throughout the 48-hour simulation period. 

 All average day demands in each development region can be met with adequate pressures 
above 45 psi. 

 From Figure 11(a), model results indicate water is drawn from the NWCWD master control 
valve for a duration of 9 hours, from 7 PM to 4 AM. The equivalent volume drawn from NWCWD 
during this period is 766,260 gallons. 

 From Figure 11(b), model results indicate the minimum water level in the East Tank is about 41 
feet, which occurs around 9 PM on the first day, and is refilled by 5 AM on the second day.  

 From Figure 11(c), model results indicate that the minimum water level in the West Tank is 
about 55 feet, which occurs around 6 PM on the first day, and is refilled to 66 feet by 5 AM on 
the second day. 
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Figure 11: Model Operations of Existing System under ADD Conditions. (a) NWCWD Control Vault Flows, 
(b) East Tank Water Levels, and (c) West Tank Water Levels 

(a) 

(b) 

(c) 
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3.3.4.3 MAXIMUM DAY DEMAND (MDD) CONDITIONS 
Under the maximum day demand conditions, model results observed indicate the following. 

 No pipes in the system exceed maximum velocity criteria at any time throughout the 72-hour 
simulation period. 

 No pipes in the system greater than 12-inches exceed maximum headloss criteria at any time 
throughout the 72-hour simulation period. 

 All maximum day demands in each development region can be met with adequate pressures 
above 45 psi. 

 From Figure 12(a), model results indicate a duration of 61 hours over the 72-hour simulation 
period. This means once the valve opens at 12 PM on the first day, it continuously remains 
open. The equivalent volume drawn from NWCWD during this 61-hour period is 5.2 MG. This 
equivalates to 1.73 MGD, nearly 90% of the total maximum day water demands. 

 From Figure 12(b), model results indicate that the minimum water level in the East Tank is 
about 34 feet, which occurs around 10 PM on the first day, and reaches a maximum refill level 
of about 42 feet but never completely refills in the 72-hour simulation.  

 From Figure 12(c), model results indicate that the minimum water level in the West Tank is 
about 52 feet, which occurs around 10 PM on the first day, and reaches a maximum refill level 
of about 61 feet but never completely refills in the 72-hour simulation. 
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(a) 

(b) 

(c) 

Figure 12: Model Operations of Existing System under MDD Conditions. (a) NWCWD Control Vault Flows,  
(b) East Tank Water Levels, and (c) West Tank Water Levels 
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3.3.4.4 KEY FINDINGS OF MODEL RESULTS FOR EXISTING CONDITIONS 
 The 8-inch line through the existing Town meter vault is the only pipe in the system near 

maximum pipe velocity under current average day and maximum day demand conditions. 
 The East Tank level cannot fall below 20 feet, and the West Tank water level cannot fall below 33 

feet to meet minimum system pressures. 
 The maximum utilizable volume from the existing tanks is limited by the minimum pressure head 

of the system. 

Under MDD conditions, neither the storage tank can be filled. Thus, the NWCWD valve remains open 
after 12 PM on the first day. 

Since no designated transmission line provides a direct connection from the NWCWD valve to the 
controlling East Storage Tank, water drawn from NWCWD must first travel through the Main Town 
water network before reaching the 16-inch line on WCR 39 that feeds the East Storage Tank. Thus, 
when water is being drawn from the NWCWD system, much of the volume is directly consumed by 
customer taps before reaching the tank. This increases the tank fill duration, resulting in more water 
being drawn from NWCWD and less stored water being utilized. 

3.3.5 MODEL RESULTS OF POTENTIAL SYSTEM IMPROVEMENT ALTERNATIVES 
This section will describe the observed and inferred model results of various alternatives for potential future 
improvements to the existing system under future operating and flow conditions. Running these model 
alternatives will help to identify critical system expansion and/or operational needs to meet future projected 
demand growth. 

3.3.5.1 NO SYSTEM IMPROVEMENTS 
The first alternative model was to examine the existing system’s performance under future flow 
conditions. The model results observed are as follows. 

 Under the future ADD flow condition, the system performance resulted in similar operations to 
the existing MDD condition where flows to neither storage tank can be adequately filled, causing 
the NWCWD valve to continuously remain open after 12 PM on the first day. 

 Under future MDD flow conditions, the system could not properly perform since the existing flow 
from the NWCWD valve could not sustain minimum HGL water levels in either tank. Thus, leaving 
little to no pressure in the system. 

3.3.5.2 EAST TANK TRANSMISSION LINE 
The second alternative model is the addition of a 16-inch transmission line that provides a direct 
connection from the NWCWD valve to the controlling East Tank along WCR 76. It was believed the 
addition of this direct tank fill line would reduce the amount of water drawn from NWCWD and 
increase the water volume utilized from each tank. The model results observed are as follows. 

 Under ADD conditions, the added transmission line to the East Tank caused more volume to be 
drawn from the West Tank and less volume drawn from the East Tank; however, this did not 
affect the total volume drawn from the NWCWD valve, nor did it affect the duration that the valve 
was open. 
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 Under future MDD flow conditions, the system could not properly perform since the existing flow 
from the NWCWD valve could not sustain minimum HGL water levels in either tank. Thus, leaving 
little to no pressure in the system. 

3.3.5.3 INCREASED FLOW FROM NWCWD 
The next alternative investigated was increasing the maximum allowable flow from the NWCWD valve 
without any additional improvements to the existing system. This was broken up into two (2) phases 
driven by anticipated developments of Brown Farm and South Maplewood. The model results 
observed are as follows. 

 The minimum flow needed to support future MDD conditions with the addition of the Brown 
Farm development is 1,725 gpm. 

 The minimum flow needed to support future MDD conditions with the addition of the South 
Maplewood development is 2,720 gpm. 

 The minimum flow needed to support future MDD conditions with the addition of both 
anticipated developments is 4,445 gpm. 

 These reported minimum flows are required to perform similar operations of the existing system 
under current ADD and MDD flow conditions. 

3.3.6 KEY FINDINGS OF MODEL RESULTS FOR IMPROVEMENT ALTERNATIVES 
 The existing system will not be able to sustain flows and pressures under future MDD operating 

conditions. 
 The addition of a designated fill line to the controlling East Tank has minimal effect on the 

performance of the overall system. Thus, it is not a recommended alternative to support future 
operating conditions. 

 Without providing any other system improvements, except for upsizing the Town-owned 
meter and control vault, increasing the flow rate from NWCWD can support future ADD and 
MDD flow conditions. 

4.0 CAPITAL IMPROVEMENT PLANNING 

4.1 POTENTIAL ADDITIONAL WATER SOURCES 

4.1.1 SURFACE WATER 
The Town is currently in the process of acquiring additional raw water shares from the Northern Integrated 
Supply Project (NISP) for an anticipated annual projected yield of 1,300 acre-feet. Currently, the NISP project is 
underway and anticipates beginning to deliver water by 2028. However, given the overall project history, it is 
uncertain when this water source will become available for Town use. Thus, utilizing this supply will not be 
considered within the timeframe of this Plan. 

4.1.1.1 POTENTIAL REGIONAL WATER TREATMENT FACILITY 
The Town is currently engaged in long-term future planning efforts with other neighboring 
municipalities for a regional water treatment facility that will be intended to treat the newly acquired 
NISP water supply, once made available. However, this is still in the early stages of planning, so 
implementation of this additional water source has yet to be determined. 
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4.1.2 GROUNDWATER 
As mentioned in previous sections, in 2005, TEC evaluated several options to utilize Town owned non-tributary 
wells as a supplementary drinking water source and/or an offset irrigation water source for existing customers 
by constructing a dual water system. However, all options evaluated were ultimately deemed as unviable 
solutions. Thus, utilizing groundwater from the existing wells will not be considered as a potential future water 
source within the timeframe of this Plan. 

4.1.3 ADDITIONAL SOURCE WATER OPTIONS 
The evaluation of additional source water options is beyond the scope of this Master Plan document and will 
not be presented. However, the Town has already made efforts to contract with an outside consultant to 
prepare a detailed plan to address these future supply needs. 

4.2 WATER SYSTEM CAPITAL IMPROVEMENT RECOMMENDATIONS 

The water system recommended Capital Improvement Projects (CIP) described in this section involve both 
rehabilitation and maintenance-related projects, as well as expansion-type improvements that were 
determined as critical improvements and/or high-cost items that the Town should be mindful of in moving 
forward further Town growth. Exhibit #9 provides a conceptual illustration of the recommended improvements 
described herein.  

4.2.1 WATER SYSTEM REHABILITATION AND MAINTENANCE PROJECTS 
4.2.1.1 WATERLINE REPLACEMENTS 
From the age-based assessment in Section 3.1.2, water mains that have exceeded or are approaching 
typical design life have been identified for recommended replacement. Typical design life 
expectancies for pipes are summarized in Table 17, and a list of recommended water main 
replacements within the 20-year time frame of this Plan is described in Table 18. It is also 
recommended that the pipes identified are replaced with 8-inch C900 PVC pipe at a minimum. A map 
of the water main ages is provided in Exhibit #7. Of the water mains recommended for replacement, 
there are some specific segments where an additional upsize is recommended. These upsized pipe 
segments are identified in Exhibit #9.  

Table 17: Typical Water Pipe Design Life Expectancy by Material 

PIPE MATERIAL 
DESIGN LIFE EXPECTANCY 

(YEARS) 

Cast Iron (CI) 80 – 100 

Ductile Iron (DI) 75 – 100 

Plastic (PVC/HDPE) 50 

Concrete 50 – 75 

Clay 100+ 

 



 

NORTHERNENGINEERING.COM   |   970.221.4158  WATER MASTER PLAN 
FORT COLLINS   |   GREELEY  39 | 49 

WATER MASTER PLAN 

Table 18: Summary of Identified Water Mains Recommended for Replacement 

LOCATION 
SIZE AND 

TYPE 
APPROXIMATE 

LENGTH 
INSTALL 

DATE 

RECOMMEND 
REPLACEMENT 

YEAR 

Cottonwood Ave Between 5th St and 
High School 6” CI 1575 LF 1909 2022 

Cottonwood Ave Between Collins St 
and High School 6” CI 705 LF 1909 2022 

3rd St Between Cottonwood Ave and 
Park Ave 4” CI 380 LF 1909 2022 

2nd St Between Oak Ave to Eastside of 
Hwy 85 

6” CI 590 LF 1901 2022 

5th St Between Birch Ave and 
Cheyenne Ave 6” DIP 1100 LF 1954 2028 

Cheyenne Ave Between 6th St and 7th 
St 4” CI 900 LF 1953 2033 

7th St Between Cheyenne Ave and 
A&W Alleyway 

4” CI 420 LF 1953 2033 

A&W Alleyway From 7th St going 
South  4” CI 650 LF 1953 2033 

Maple Ave Between 6th St and 7th St 4” CI 965 LF 1953 2033 

5th St Between Cheyenne Ave and 
Elm Ave 

6” CI 825 LF 1954 2034 

4th St Between Cottonwood Ave and 
End of 4th St 4” DIP 550 LF 1960 2035 

Birch Ave Between 3rd St and 4th St 4” DIP 500 LF 1960 2035 

Park Ave Between 5th St and Collins 
St 6” CI 2545 LF 1957 2037 

Birch Ave Between 1st St and Collins 
St 4” CI 540 LF 1957 2037 

3rd St Between Park Ave and 
Cheyenne Ave 

4” CI 395 LF 1957 2037 

3rd St Between Ash Ct and 
Cottonwood Ave 4” CI 320 LF 1960 2040 

In addition, it is recommended the Town perform all necessary maintenance of identified leaks in the 
system mentioned in Section 3.2.2. 

4.2.1.2 OUTSIDE METER PITS 
From the age-based assessment, nearly one-quarter of the Town’s water meters are within existing 
homes and structures, which may have exceeded or are approaching typical design life. It is 
recommended that the meters identified be replaced and relocated to outside meter pits at a 
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minimum. Placement of meters outside of structures allows for increased monitoring, meter reading, 
operations, and maintenance for the Town while also reducing the potential for unknown tampering 
or inaccessibility. 

4.2.1.3 EAST WATER STORAGE TANK 
Considering the old age and poor condition of the major equipment within the East Tank control 
vault it is recommended that all process control equipment and associated piping be replaced. In 
addition, it is recommended regular inspection and maintenance be performed on the tank level 
sensor to ensure proper function. This is especially important since this level sensor is the primary 
device used to control new water entering the system from NWCWD. 

4.2.1.4 WEST WATER STORAGE TANK 
Other than keeping up with the replacement of major equipment items described in Section 3.2.3.2, it 
is recommended the Town also perform regular inspection and maintenance on major process 
control equipment such as tank level sensors, control valves, and flowmeters. 

4.2.1.5 BOOSTER PUMP STATIONS 
Other than keeping up with the replacement of major equipment items described in Section 3.2.4, it 
is recommended the Town also perform regular maintenance on pumps, motors, and valves, as 
described in the Operation & Maintenance Manual, prepared for the Hawkstone Booster Pump 
Station. In addition, it is strongly recommended that a backup power source be implemented for this 
pump station. 

4.2.1.6 HAWKSTONE SYSTEM IMPROVEMENTS 
Originally, the water system for the Hawkstone Subdivision had two main supply connection points. 
One connection was to a Town-owned line in WCR 39, and a second connection to the NWCWD-
owned line in WCR 76. However, this second connection to the NWCWD system has since been 
abandoned, according to NWCWD records. Thus, the Hawkstone water system is currently only 
supported by one connection point to the Town’s system. Based on best management practices, it is 
recommended to have at least two (2) connection points to provide a looped system for redundancy 
in emergency situations and to improve water quality related to water age. Thus, the 
recommendations for addressing these issues associated with redundancy and water age are as 
follows. The first two recommendations presented are more near-term solutions that can be easily 
implemented, while the final recommendation should be considered as a long-term permanent 
solution. 

Water System Flushing 
It is recommended the Town implement a more frequent water system flushing schedule to address 
water quality issues in the existing Hawkstone Subdivision water system. Currently, the Town does 
not perform regular system flushes on existing mains, so it is first recommended the Town implement 
an annual system flushing schedule. Typically, these annual flushes should begin in early spring. 
Additionally, it is recommended that, at minimum, one additional flush of the Hawkstone system be 
performed in late fall or early winter if weather permits. However, once a redundant system 
connection is made to the Town’s water system, the flushing schedule for this area can return to an 
annual basis. 
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Emergency Connection to NWCWD 
Since the Hawkstone water system is not supplied pressure by the existing booster pump station 
under fire flow conditions, minimum residual pressures required are heavily dependent on the East 
Tank level. So, if a fire event were to occur under maximum day demand conditions, there is a 
potential minimum residual pressures cannot be met. Thus, it is recommended the Town re-establish 
the connection to the NWCWD system for emergency fire flow scenarios. This connection should be 
made at the previously abandoned connection to the NWCWD 16-inch line that exists at the south 
entrance of the subdivision within the intersection of Hawkstone Drive and WCR 76. This emergency 
connection can be abandoned once a new connection to the Town water system is made. 

Future Looped System 
A more permanent solution that addresses both the water quality and redundancy issues in the 
Hawkstone water system is to achieve a proper looped system. Thus, it is recommended an 
additional connection point to the Hawkstone water system be made to the potential future Town 
water main near the NWCWD connection point. This is considered a long-term planned improvement 
since the new water main along WCR 76 will not be constructed until further development begins to 
occur west of Hawkstone. These recommended improvements are illustrated in Exhibit #9. However, 
since the Hawkstone Subdivision pressures are supported by an existing pump station, any 
additional connections to the Town’s system would require a check valve and pressure regulating 
valve (PRV) assembly to restrict the flow direction and maintain system pressures in that region.  

4.2.2 NEAR-TERM WATER SYSTEM IMPROVEMENTS AND EXPANSIONS PROJECTS 
The near-term expansion projects presented in this section are recommended projects that will likely be needed 
within the 20-year timeframe of this Plan, specifically in regard to the anticipated Brown Farm and South 
Maplewood developments.  

4.2.2.1 INCREASED MAXIMUM ALLOTMENT FROM NWCWD 
Under the current conditions and operations of the existing water system, the contractual peak 
allowance from the NWCWD control valve is not sufficient for the system to meet projected future 
demands. Thus, it is recommended the Town renegotiate a new contract with NWCWD to increase 
both the maximum annual allowance as well as the peak allowance. The minimum peak allowance 
needed to support future demands outlined in this report is 4,445 gpm. Based on the most recent 
2019 contract between NWCWD and the Town, 30 additional Plant Investment Taps were purchased 
for $272,250, which equivalates to $9,075 per tap. In 2022, NWCWD has increased the cost of Plant 
Investments Taps to approximately $15,000. Thus, the additional 1,301 Plant Investment Taps 
required are estimated to cost around $19.5M. However, this will largely be driven by the rate of new 
development and what NWCWD will be able to provide until such time additional water sources are 
secured.  

Phase 1 – Brown Farm Development 
For the existing system and operations to support projected demands from the anticipated Brown 
Farm development, the minimum required allowance from NWCWD is 1,725 gpm. This requires the 
Town to purchase an additional 306 Plant Investment Taps from NWCWD. Based on the cost per Plant 
Investment Tap derived previously, this is estimated to cost around $4.59M. 
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Phase 2 – South Maplewood Development 
For the existing system and operations to support projected demands from the anticipated South 
Maplewood development, the minimum required allowance from NWCWD is 2,720 gpm. This requires 
the Town to purchase an additional 995 Plant Investment Taps from NWCWD. Based on the cost per 
Plant Investment Tap derived previously, this is estimated to cost around $14.93M. 

4.2.2.2 MASTER CONTROL VAULT 
This is the abandoned NWCWD master meter vault but still is functional immediately downstream of 
the new NWCWD Master Meter. It is recommended a new vault be constructed downstream of the 
existing vault to accommodate increased future flow rates, considering the poor condition and old 
age of nearly all the major equipment in this vault. It is also recommended the Town install a flow 
meter that communicates and logs flow data into the newly implemented SCADA system. Given the 
water loss discrepancies observed and the history of miscalibration of the NWCWD flowmeter, it 
would be in the Town’s best interest to track flows independently to validate any future 
discrepancies with NWCWD. However, since this is the only connection point for the system to receive 
water from NWCWD, an extended shutdown duration to accomplish removing and replacing all 
equipment could prove as problematic. Thus, it is recommended a new vault be constructed 
downstream of the existing vault. Constructing a new master control vault would eliminate major 
time constraints of shutdown time since all construction can occur while the existing vault remains in 
operation. Once completed, connections can be switched over to the new vault, and the existing 
vault can be abandoned in place. 

4.2.2.3 DISTRIBUTION SYSTEM EXPANSIONS PROJECTS 
The recommended near-term water main additions are primarily focused on improving system 
performance to support the anticipated development of the Brown Farm and South Maplewood 
areas.  

Brown Farm Development 
From the submitted utility plans and hydraulic report provided in 2020-2021 for the Brown Farm PUD, 
the proposed water main sizes and layouts are agreeable. Thus, there are no other further 
recommendations outside of the proposed improvements. The proposed water mains for the Brown 
Farm development are shown in Exhibit #9. Since all the proposed lines will be at the cost of the 
developer, no additional costs will be required by the Town. 

South Maplewood Development 
South Lateral – To support development in the South Maplewood area, it is recommended a new 12-
inch line be constructed south along WCR 37. This line should connect to the existing 12-inch line at 
the intersection of Colorado Parkway and WCR 76 and terminate just north of WCR 72. This will allow 
for improved system pressures in this area. In addition, as development in this area occurs, it is 
recommended the Town require a looped system connection to the existing 8-inch line of the 
Maplewood Subdivision located at the south end of S. Elm Avenue.  

South System Loop – It is also recommended once the water main is constructed along WCR 37, the 
Town consider constructing a 12-inch main along WCR 72 to create a system loop at the existing 
dead-end waterline east of the Eaton Cemetery along WCR 39. Though this is not a critical 
improvement to system performance, it still offers enhancements to water quality and system 
redundancy. 
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4.2.3 LONG-TERM WATER SYSTEM IMPROVEMENTS AND EXPANSIONS PROJECTS 
The long-term expansion projects presented in this section are recommended projects that will likely be needed 
beyond the 20-year timeframe of this Plan and/or if any unanticipated developments occur outside the planned 
areas of Brown Farm and South Maplewood. 

4.2.3.1 BOOSTER PUMP STATIONS 
Since the Hawkstone Subdivision is nearly at full build-out, and no further growth is anticipated in 
this area, which will need to be served by the Hawkstone Booster Pump Station, there are no 
recommendations for expansion improvement of this booster pump station within the 20-year time 
frame of this Plan. However, if any unanticipated development were to occur within Pressure Zone 2 
(see Exhibit #7), said development would require an additional booster pump station or an upsizing 
of the existing Hawkstone Pump Station. 

4.2.3.2 WEST WATER STORAGE TANK TRANSMISSION AND METER VAULT 
Similar to the East Tank system, the 24-inch transmission line connected to the West Storage Tank is 
a bi-directional line that feeds the tank as well as draws from the tank. Thus, water drawn from 
NWCWD to fill the tank is first directly consumed by customer taps before reaching the tank, which 
increases the total fill duration and, in turn, results in less stored water being utilized. Thus, it is 
recommended that any additional future water sources be fed directly into the West Tank with a new 
designated intake line. Additionally, it is also recommended a new meter, and control vault be 
constructed within the existing tank property to allow for independent metering of other future water 
sources outside of NWCWD. 
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5.0 PROJECT COST ESTIMATIONS AND IMPLEMENTATION SCHEDULES 

5.1 OPINION OF PROBABLE CONSTRUCTION COSTS DISCLAIMER 

In consideration of current supply-chain challenges causing extreme market volatility and unpredictability in 
terms of manufacturing and supply costs, the opinion of probable construction costs presented in this section 
for both rehabilitation and expansion projects are strictly intended to provide a high-level estimate for planning 
and budgeting purposes. However, all project costs should be re-assessed in further detail once said projects 
are in the early stages of implementation. 

5.2 COST ESTIMATIONS AND SCHEDULING FOR REHABILITATION AND O&M 
PROJECTS 

Cost estimates presented in this section are generally focused on maintenance and rehabilitation projects that 
are considerably expensive and may exceed the typical annual budget for normal operations and maintenance 
(O&M) efforts. 

5.2.1 WATER SYSTEM STRUCTURES REHABILITATION PROJECTS 
The estimated construction costs to provide an emergency backup generator for the existing Hawkstone 
Booster Pump Station are based on the average costs from a project of similar size and scope. These costs 
include the procurement and installation of a standby generator, a concrete pad, and various conduits, wires, 
and other miscellaneous materials. 

Cost estimations for the rehabilitation of the existing East Tank control vault are based on average costs from 
projects similar in size and scope. These construction costs include the procurement and installation of all 
major parts, such as housing structure, valves, and interior piping, as well as associated general site work. 

Total estimates of the probable construction cost for water structure-related rehabilitation projects are 
provided in Table 19. Design costs and construction administration costs are excluded from these cost 
estimates. 

Table 19: Cost Estimations for Water System Structures Rehabilitation and O&M Improvements 

IMPROVEMENT 
DESCRIPTION LOCATION DESCRIPTION 

RECOMMENDED 
IMPLEMENTATION 

YEAR ESTIMATED COST 

Outside Water Meter Pit 
Conversion 

Town-wide 2023-2025 $900,000 

Hawkstone Pump Station 
Emergency Power 

Near Intersection of 
Hawkstone Dr and WCR 39 

2023 $98,500 

East Tank Control Vault 
Rebuild 

SW Corner of WCR 35 and 
WCR 76 2025 $75,000 

5.2.2 WATERLINE REPLACEMENT PROGRAM 
The estimated construction costs for each recommended replacement are based on average unit costs per 
linear foot of PVC pipe from previous contractor bids for 2020 waterline replacement for water mains. In general, 
these costs include demolition/abandonment of existing infrastructure, installation of pipes and associated 



 

NORTHERNENGINEERING.COM   |   970.221.4158  WATER MASTER PLAN 
FORT COLLINS   |   GREELEY  46 | 49 

WATER MASTER PLAN 

appurtenances, and general site work. However, items such as street and/or sidewalk improvements (mill and 
overlay, ADA ramp improvements), design costs, and construction administration costs are excluded from these 
cost estimates.  

A recommended program phasing schedule has also been developed that prioritizes lines recommended for 
replacement based on age and/or current conditions. The estimated costs and recommended phasing schedule 
for the waterline replacement program are summarized in Table 20.  

Table 20: Estimated Construction Costs and Recommended Phasing Schedule for Waterline Replacement Program 

REPLACEMENT 
PHASE LOCATION 

LOCATION 
DESCRIPTION 

APPROXIMATE 
LENGTH 

SIZE 
AND 
TYPE 

ESTIMATED 
COST 

TOTAL 
ESTIMATED 

PHASE COST 

Phase I 
(2022-2028) 

Cottonwood 
Ave 

Between 5th St 
and High School 1575 LF 8” PVC $337,750 

$956,419 

Cottonwood 
Ave 

Between Collins 
St and High 
School 

705 LF 8” PVC $151,180 

3rd St 
Between 
Cottonwood Ave 
and Park Ave 

380 LF 8” PVC $81,490 

2nd St 
Between Oak Ave 
to Eastside of 
HWY 85 

590 LF 8” PVC $126,520 

5th St 
Between Birch 
Ave and 
Cheyenne Ave 

1100 LF 10” PVC $259,479 

Phase II 
(2029-2034) 

Cheyenne 
Ave 

Between 6th St 
and 7th St 

900 LF 8” PVC $193,000 

$824,012 

7th St 

Between 
Cheyenne Ave 
and A&W 
Alleyway 

420 LF 8” PVC $90,070 

A&W 
Alleyway 

From 7th St going 
South 650 LF 8” PVC $139,390 

Maple Ave 
Between 6th St 
and 7th St 965 LF 8” PVC $206,940 

5th St 
Between 
Cheyenne Ave 
and Elm Ave 

825 LF 10” PVC $194,612 

Phase III 
(2035-2040) 

4th St 
Between 
Cottonwood Ave 
and End of 4th St 

550 LF 8” PVC $117,950 $1,040,060 
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REPLACEMENT 
PHASE LOCATION 

LOCATION 
DESCRIPTION 

APPROXIMATE 
LENGTH 

SIZE 
AND 
TYPE 

ESTIMATED 
COST 

TOTAL 
ESTIMATED 

PHASE COST 

Birch Ave 
Between 3rd St 
and 4th St 500 LF 8” PVC $107,220 

Park Ave Between 5th St 
and Collins St 

2545 LF 8” PVC $545,750 

Birch Ave 
Between 1st St 
and Collins St 540 LF 8” PVC $115,800 

3rd St 
Between Park 
Ave and 
Cheyenne Ave 

395 LF 8” PVC $84,710 

3rd St 
Between Ash Ct 
and Cottonwood 
Ave 

320 LF 8” PVC $68,630 

TOTAL REPLACEMENT PROGRAM COST: $2,820,491 

5.3 COST ESTIMATIONS & SCHEDULING FOR NEAR-TERM EXPANSION PROJECTS 

Cost estimates presented in this section are generally focused on the expansion of system capacity and/or 
system long-term system-wide improvement projects. 

5.3.1 INCREASED MAXIMUM FLOW FROM NWCWD 
Based on the Cost per Plant Investment Tap derived previously in Section 4.2.2.1, the estimated cost to increase 
maximum flow from NWCWD, in addition to a recommended schedule for implementation, are presented in 
Table 21. Based on the Cost per Plant Investment Tap of approximately $15,000 in mid-2022, the estimated costs 
to increase maximum flow from NWCWD to support the near-term developments are shown. The recommended 
implementation schedules are without further analysis from NWCWD, which may hold additional restrictions on 
the projected developments. Since development will largely impact the additional water demand and capacity 
needs, the costs to the Town should be limited. 

Table 21: Estimated Costs and Schedules for Increased Maximum Flows from NWCWD 

PHASE 

RECOMMENDED 
IMPLEMENTATION 

YEAR 

MINIMUM 
REQUIRED PEAK 

FLOW 
REQUIRED PLAN 

INVESTMENT TAPS 
ESTIMATED 

COST 

Phase 1 - Brown Farm 2023-2026 1,725 gpm 306 $4,590,000 

Phase 2 – South 
Maplewood 2026-2035 2,720 gpm 995 $14,925,000 

TOTALS: 4,445 gpm 1301 $19,515,000 

5.3.2 NEAR-TERM WATER SYSTEM STRUCTURES EXPANSION PROJECTS 
Cost estimations provided in Table 22 are based on average costs from projects similar in size and scope. These 
construction costs include the procurement and installation of all major parts, such as housing structure, 
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valves, and interior piping, as well as associated general site work. Design costs and construction administration 
costs are excluded from these cost estimates.  

Table 22: Estimated Construction Cost and Schedules for Near-Term Water Structure Related Expansion Projects 

IMPROVEMENT 
DESCRIPTION LOCATION DESCRIPTION 

RECOMMENDED 
IMPLEMENTATION YEAR 

ESTIMATED COST 

New Concrete 12" Meter & 
Control Vault 

SW Corner of WCR 35 and 
WCR 76 2023 $87,500 

5.3.3 NEAR-TERM DISTRIBUTION SYSTEM EXPANSION PROJECTS 
The estimated construction costs for each recommended improvement are based on average unit costs per 
linear foot of PVC pipe from previous contractor bids for 2020 waterline replacement for water mains. In general, 
these costs include demolition/abandonment of existing infrastructure, installation of pipes and associated 
appurtenances, and general site work. The added cost associated with the major crossing at Highway 85 and/or 
Union Pacific Railroad is also accounted for where applicable. However, items such as street and/or sidewalk 
improvements (mill and overlay, ADA ramp improvements), design costs, and construction administration costs 
are excluded from these project estimates.  

Table 23: Estimated Construction Cost and Schedules for Near-Term Water Main Related Expansion Projects 

IMPROVEMENT 
DESCRIPTION 

LOCATION 
DESCRIPTION 

SIZE AND 
TYPE 

APPROXIMATE 
LENGTH 

RECOMMENDED 
IMPLEMENTATION 

YEAR 
ESTIMATED 

COST 

South 12” Lateral 

From 
Maplewood to 
WCR 72 

12” PVC 3,460 LF 2030 $779,100 

South 12” System 
Loop 

From South 12” 
Lateral to Eaton 
Cemetery 

12” PVC 8,200 LF 2035 $2,400,300 

TOTAL WATER MAIN EXPANSION PROGRAM COST: $3,179,400 

  

5.3.3.1 POTENTIAL COST SHARING FOR WATER MAIN EXPANSION PROJECTS 
Some recommended projects presented that are related to system expansion with additional water 
mains are largely development driven, so there are potential opportunities for cost sharing as 
developments occur. 

6.0 FUTURE REPORTS 

6.1 FINANCIAL RATES RESTRUCTURE REPORT 

Financial planning to support the costs and schedules of the recommended capital improvement projects are 
beyond the scope of this Master Plan and will not be presented. However, the Town has already made efforts to 
contract with Northern Engineering to prepare a separate document that will address these financial planning 
elements. 
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6.2 FUTURE WATER SUPPLY SOURCES 

Costs estimates and planning schedules for increasing supply capacity are outside of the scope of this Master 
Plan and will not be presented. However, the Town has already made efforts to contract with an outside 
consultant to prepare a detailed plan to address these future supply needs. 

 



 

NORTHERNENGINEERING.COM   |   970.221.4158  WATER MASTER PLAN 
FORT COLLINS   |   GREELEY  APPENDIX 

WATER MASTER PLAN 

  

APPENDIX A 
NWCWD CONTRACTUAL AGREEMENT 
AND SERVICE AREA MAP 













































36,1126,018.7

Legend

1: 27,460

EATON SERVICE AREA

Notes4,576.62,288.31

THIS MAP IS NOT TO BE USED FOR NAVIGATION© Weld County Colorado

4,576.6 0 Feet

WGS_1984_Web_Mercator_Auxiliary_Sphere

This map is a user generated static output from an Internet mapping site and is for

reference only. Data layers that appear on this map may or may not be accurate,

current, or otherwise reliable.

Parcels

Highway

Road

Road

Highway

County Boundary

Weld County

 (CWC)

(ELW)

)

NORTH WELD COUNTY WATER WC)

TOWN OF EATON

EXHIBIT C





"K

"K

"K

"K

"K

"K

"K

"K

"K

"K

"K

#*

#*

#*

#* #*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

UT

UT

UT

UT

UT

[Ú

[Ú

[Ú

[Ú

[Ú

[Ú

[Ú

"K
"/

¬«3922
5West

3

5A

4A

4

1A

1

6A

6

8

7A

7
7B

§̈¦I-25

§̈¦I-25

£¤34

¬«392
£¤287

¬«14

£¤257

£¤34

£¤85

£¤85

EatonSeverance

Windsor

Ault

Pierce

Nunn

Greeley

Fort Collins

¬«14

Galeton

Gill

Wellington Nunn

Lucerne

Horsetooth
Reservoir

2B

2A

5G

ELCO Water District

Harmony Rd

Prospect Rd

Mulberry St

Vine Dr

Timberline Rd

5East

Ault MM

NCWA MM

Nunn MM

FCLWD MM Eaton MM

Pierce MM

Greeley MM

Windsor2 MM

Windsor1 MM

Severance MM

Greeley Airport MM

ELCO-MV

Soldier Canyon Filter Plant

Tank Site 6

Tank Site 4

Tank Site 5

Tank Site 7

Tank Site 1

PRV_52_3

FCV_43_80

PRV_61_68

PRV_84_37

PRV_72_25

PRV_70_27

PRV_39_76

PRV_ZONE_3

PRV_OST_37

PRV_392_55PRV_392_41

PRV_388_59

PRV_14_19.5

PRV_KENNEDY

PRV_70.5_33

FCV_Z6_TO_Z1

PS 7

PS 6

PS 4

PS 1

Nunn Pump PS

Summit View PS

Hunter Ridge PS

NORTH WELD COUNTY WATER DISTRICT
EXISTING WATER SYSTEM AND PRESSURE ZONES MAP

Legend
"/ Soldier Canyon Filter Plant

"K ELCO Meter Vault (MV)

UT Storage Tank

"K Master Meter (MM)

#* Pressure Reducing Valve (PRV)
NewWindsorTmain
2" - 4" Waterlines
6" - 10" Waterlines
12" - 16" Waterlines

Transmission Lines
WCR 80 & 80.5 Pipeline (16", 36")
ELCO Pipeline (24")
Eaton Transmission Line (18", 20")
NEWT Pipeline (16", 42", 54")
North Weld Transmission Line (24")
Summit View Pipeline (16", 24")
Windsor Transmission Line (16", 24", 30", 36")
NWCWD Service Area

Pressure Zones (HGL)
1 (5,163 FT)
1A (5,023 FT)
2 (4,963 FT)
2A (4,988 FT)
2B (5,000 FT)
3 (5,079 FT)
4 (5,010 FT)
4A (4,905 FT)
5A (4,758 FT)
5East (4,851 FT)

5G (4,851 FT)
5West (4,851 FT)
6 (5,250 FT)
6A (5,092 FT)
7 (5,393 FT)
7A (5,194 FT)
7B (5,336 FT)
8 (5,360 FT)
Hunter Ridge Dairy (5,153 FT)
Windsor (N/A)

±
1 Miles

")64

")66

")58

WELD COUNTY

")72

")74

LARIMER COUNTY

")90

")88

")86

")84

")82

")80

")78

")76

")74

")72

")70

")68

")58

")66

")64

")62

")60

")56

")92

")94

")96

")98")29 ")31 ")33 ")35 ")37 ")63 ")65 ")67")27")25")23")21")19")17")15 ")47 ")49 ")51 ")53 ")55")45")43")41")39 ")57 ")59 ")61

")90

")88

")86

")84

")82

")80

")78

")76

")74

")72

")70

")68

")58

")66

")64

")62

")60

")56

")92

")94

")96

")98")29 ")31 ")33 ")35 ")37 ")63 ")65 ")67")27")25")23")21")19")17")15 ")47 ")49 ")51 ")53 ")55")45")43")41")39 ")57 ")59 ")61")13

lfarnsworth-lee
Text Box
Figure 1



 

NORTHERNENGINEERING.COM   |   970.221.4158  WATER MASTER PLAN 
FORT COLLINS   |   GREELEY  APPENDIX 

WATER MASTER PLAN 

 

APPENDIX C 
WATER SYSTEM  
APPENDIX B 
WATER SYSTEM CONDITION ASSESSMENT 



Water System Condition Assessment
Client: Town of Eaton

Date: Nov-21

2021

1 SP-1 Jockey Pump #1 Pumps -  All others, centr. 2003 18 8 8 8 27 9 22 2043 2070

2 SP-2 Booster Pump #2 Pumps -  All others, centr. 2003 18 8 8 8 27 9 22 2043 2070

3 SP-3 Booster Pump #3 Pumps -  All others, centr. 2003 18 8 8 8 27 9 22 2043 2070

4 SP-4 Booster Pump #4 Pumps -  All others, centr. 2003 18 8 8 8 27 9 22 2043 2070

5 SP-MTR-1 5-hp Jockey Pump Motor #1 Motor - Greater than 5 HP 2003 18 7 7 7 25 7 18 2039 2064

6 SP-MTR-2 25-hp Booster Pump Motor #2 Motor - Greater than 5 HP 2003 18 7 7 7 25 7 18 2039 2064

SP-MTR-3 25-hp Booster Pump Motor #3 Motor - Greater than 5 HP 2003 2015 6 8 8 8 25 19 20 2041 2066

7 SP-MTR-4 25-hp Booster Pump Motor #4 Motor - Greater than 5 HP 2003 18 7 7 7 25 7 18 2039 2064

8 MCP-01 H-O-A Pump Motor Control Panel #1 Panel - Local control 2003 18 8 8 8 25 7 20 2041 2066

9 MCP-02 H-O-A Pump Motor Control Panel #2 Panel - Local control 2003 18 8 8 8 25 7 20 2041 2066

10 MCP-03 H-O-A Pump Motor Control Panel #3 Panel - Local control 2003 18 8 8 8 25 7 20 2041 2066

11 MCP-04 H-O-A Pump Motor Control Panel #4 Panel - Local control 2003 18 8 8 8 25 7 20 2041 2066

12 VFD-01 VFD for Booster Pump #2 Variable Frequency Drive 2003 18 8 8 8 12 -6 10 2031 2043

13 VFD-02 VFD for Booster Pump #3 Variable Frequency Drive 2003 18 8 8 8 12 -6 10 2031 2043

14 VFD-03 VFD for Booster Pump #4 Variable Frequency Drive 2003 18 8 8 8 12 -6 10 2031 2043

15 FM-01 4" Magnetic Flowmeter Flowmeter - Magnetic 2003 18 8 8 8 15 -3 12 2033 2048

16 BFV-01 6" Butterfly Valve Valves - 4" and larger 2003 18 8 8 8 25 7 20 2041 2066

17 BFV-02 6" Butterfly Valve Valves - 4" and larger 2003 18 8 8 8 25 7 20 2041 2066

18 BFV-03 6" Butterfly Valve Valves - 4" and larger 2003 18 8 8 8 25 7 20 2041 2066

19 BFV-04 6" Butterfly Valve Valves - 4" and larger 2003 18 8 8 8 25 7 20 2041 2066

20 BFV-05 6" Butterfly Valve Valves - 4" and larger 2003 18 8 8 8 25 7 20 2041 2066

21 BFV-06 6" Butterfly Valve Valves - 4" and larger 2003 18 8 8 8 25 7 20 2041 2066

22 BFV-07 2" Butterfly Valve Valves - 4" and smaller 2003 18 8 8 8 25 7 20 2041 2066

23 BFV-08 2" Butterfly Valve Valves - 4" and smaller 2003 18 8 8 8 25 7 20 2041 2066

24 BFV-09 3" Butterfly Valve Valves - 4" and smaller 2003 18 8 8 8 25 7 20 2041 2066

25 BFV-10 3" Butterfly Valve Valves - 4" and smaller 2003 18 8 8 8 25 7 20 2041 2066

26 CKV-01 6" Check Valve Valves - 4" and larger 2003 18 8 8 8 25 7 20 2041 2066

27 CKV-02 6" Check Valve Valves - 4" and larger 2003 18 8 8 8 25 7 20 2041 2066

28 CKV-03 6" Check Valve Valves - 4" and larger 2003 18 8 8 8 25 7 20 2041 2066

29 CKV-04 2" Check Valve Valves - 4" and smaller 2003 18 8 8 8 25 7 20 2041 2066

30 GV-01 4" Gatve Valve Valves - 4" and larger 2003 18 8 8 8 25 7 20 2041 2066

31 CV-01 3" Control Valve Control Valve 2003 18 8 8 8 25 7 20 2041 2066

32 ARV-01 1" Air Release Valve Valves - 4" and smaller 2003 18 8 8 8 25 7 20 2041 2066

33 SP-01 Sump Pump #1 Pump -  Sump, 5 HP or Less 2003 18 5 5 5 20 2 10 2031 2051

34 SP-02 Sump Pump #2 Pump -  Sump, 5 HP or Less 2003 18 5 5 5 20 2 10 2031 2051

35 AHU-01 Space Heater Air Handling Unit - Small wall mounted 2003 18 8 8 8 25 7 20 2041 2066

36 AHU-02 Space Heater Air Handling Unit - Small wall mounted 2003 18 8 8 8 25 7 20 2041 2066

37 AHU-03 Exhaust Fan Air Handling Unit - Large (Supply, exhaust) 2003 18 8 8 8 25 7 20 2041 2066

38 PLC-01 Control Panel Panel - Local control 2003 18 8 8 8 25 7 20 2041 2066

1 WST-01 Steel Water Storage Tank - Interior Surface Coating Tank Coating - Interior 1983 38 7 7 7 20 -18 14 2035 2055

2 WST-02 Steel Water Storage Tank - Exterior Surface Coating Tank Coating - Exterior 1983 38 7 7 7 30 -8 21 2042 2072

3 FM-01 Kent Turbine Flow Meter Flowmeter 1983 38 3 3 3 12 -26 4 2025 2037

4 CV-01 Altitude Valve Control Valve 1983 38 3 3 3 25 -13 8 2029 2054

5 GV-01 10" Gate Valve Valves - 4" and larger 1983 38 2 2 2 25 -13 5 2026 2051

6 PLC-01 Control Panel Panel - Local control 1983 38 5 5 5 25 -13 13 2034 2059
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Water System Condition Assessment
Client: Town of Eaton

Date: Nov-21

2021

1 WST-01 Steel Water Storage Tank - Interior Surface Coating Tank Coating - Interior 2005 16 9 9 9 20 4 18 2039 2059

2 WST-02 Steel Water Storage Tank - Exterior Surface Coating Tank Coating - Exterior 2005 16 8 8 8 30 14 24 2045 2075

3 GV-01 12" Gate Valve Valves - 4" and larger 2005 16 8 8 8 25 9 20 2041 2066

4 CV-01 12" Altitude Valve Control Valve 2005 16 8 8 8 25 9 20 2041 2066

5 CKV-01 16" Check Valve Valves - 4" and larger 2005 16 8 8 8 25 9 20 2041 2066

6 BFV-01 16" Butterfly Valv e Valves - 4" and larger 2005 16 8 8 8 25 9 20 2041 2066

7 SP-01 Sump Pump Pump -  Sump, 5 HP or Less 2005 16 6 6 6 20 4 12 2033 2053

8 PT-01 Pressure Transducer Transmitter - Pressure 2005 16 8 8 8 12 -4 10 2031 2043

9 AHU-01 Space Heater Air Handling Unit - Small wall mounted 2005 16 8 8 8 25 9 20 2041 2066

10 AHU-02 Dehumidifier Air Handling Unit - Small wall mounted 2005 16 8 8 8 25 9 20 2041 2066

11 AHU-03 Exhaust Fan Air Handling Unit - Large (Supply, exhaust) 2005 16 8 8 8 25 9 20 2041 2066

12 PLC-01 Control Panel Panel - Local control 2005 16 8 8 8 25 9 20 2041 2066

1 CV-01 CLA-VAL Valve Control Valve 1983 38 3 1 2 25 -13 5 2026 2051

2 CV-02 CLA-VAL Valve (Bypass) Control Valve 1983 38 4 4 4 25 -13 10 2031 2056

3 CV-03 CLA-VAL Valve (Bypass) Control Valve 1983 38 4 4 4 25 -13 10 2031 2056

4 ST-01 Strainer Strainer - Water 1983 38 3 1 2 25 -13 5 2026 2051

5 BO-01 Blow-Off Valve Valves - 4" and larger 1983 38 4 4 4 25 -13 10 2031 2056

6 FM-01 Compound Water Flow Meter Flowmeter 1983 38 3 3 3 12 -26 4 2025 2037

7 GV-01 8" Gate Valve Valves - 4" and larger 1983 38 4 3 3.5 25 -13 9 2030 2055

8 GV-02 8" Gate Valve Valves - 4" and larger 1983 38 4 3 3.5 25 -13 9 2030 2055

9 GV-03 4" Gate Valve Valves - 4" and larger 1983 38 4 4 4 25 -13 10 2031 2056

10 GV-04 6" Gate Valve Valves - 4" and larger 2018 3 9 9 9 25 22 23 2044 2069

11 PLC-01 Control Panel Panel - Local control 1983 38 6 6 6 25 -13 15 2036 2061
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