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Disclaimer 

The Potable Water System Master Plan Update (“Master Plan”) has been prepared by and for the North 

Weld County Water District (“District”) as a planning and informational document only. The Master 

Plan is intended to serve as a conceptual framework to assist the District in evaluating and considering 

future potable water system needs. Adoption of this Master Plan by the District does not, and shall not be 

construed to, create any legal obligation, commitment, or entitlement on the part of the District to provide 

service, construct facilities, undertake projects, or implement improvements described herein. The Master 

Plan is non-binding and shall not be relied upon by any person or entity as a guarantee or promise of 

future action by the District. The Master Plan may only become binding, in whole or in part, if expressly 

incorporated into duly adopted rules, regulations, policies, or decisions of the District through appropriate 

action of the Board of Directors. 

___________________________________________________ 

The conclusions in the Report titled Potable Water System Master Plan Update are Stantec’s professional 

opinion, as of the time of the Report, and concerning the scope described in the Report. The opinions in 

the document are based on conditions and information existing at the time the scope of work was 

conducted and do not take into account any subsequent changes. The Report relates solely to the 

specific project for which Stantec was retained and the stated purpose for which the Report was 

prepared. The Report is not to be used or relied on for any variation or extension of the project, or for any 

other project or purpose, and any unauthorized use or reliance is at the recipient’s own risk. 

Stantec has assumed all information received from North Weld County Water District (the -Client-) and 

third parties in the preparation of the Report to be correct. While Stantec has exercised a customary level 

of judgment or due diligence in the use of such information, Stantec assumes no responsibility for the 

consequences of any error or omission contained therein. 

This Report is intended solely for use by the Client in accordance with Stantec’s contract with the Client. 

While the Report may be provided by the Client to applicable authorities having jurisdiction and to other 

third parties in connection with the project, Stantec disclaims any legal duty based upon warranty, 

reliance or any other theory to any third party, and will not be liable to such third party for any damages or 

losses of any kind that may result. 
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Executive Summary 

ES.1 Introduction 

The North Weld County Water District (NWCWD or District) engaged Stantec Consulting Inc. (Stantec) to 

develop their Regional Water Master Plan (Master Plan) to evaluate the supply, storage, pumping, and 

distribution system capacity of their infrastructure, assess the ability to provide water to the towns served 

by the District, and help determine how to allocate available water resources equitably. This document is 

intended as a guide; all future water supply distribution will be at the discretion of the District’s Board. The 

Master Plan encompasses the following scope of services:  

• Update the hydraulic model using the most recent geographic information system (GIS) data.  

• Develop a hydrant testing plan and use the field test data to calibrate the model.  

• Work with NWCWD to develop future demand scenarios to include within the hydraulic model.  

• Evaluate the existing system as well as future growth scenarios to identify system deficiencies. 

Develop improvement alternatives for the existing and future system conditions. 

• Develop a Capital Improvement Program (CIP) for each planning year. 

ES.2 Existing System 

Located in west-central Weld County, east of Fort Collins and north of Greeley, NWCWD was established 

in 1961 and serves approximately 6,700 water taps including seven wholesale customers, the Town of 

Ault, Eaton, Nunn, Pierce, Severance, Windsor and the Northern Colorado Water Association. 

Additionally, NWCWD provides water to Dairy Farms, which account for 1/3 of the capacity in the eastern 

portion of the system. NWCWD’s distribution system includes water treatment at Soldier Canyon Filter 

Plant (SCFP), five tank sites, five transfer pump stations (PSs), two booster PSs and various pressure 

reducing valves (PRVs) and flow control valves (FCVs) for separating pressure zones and providing 

circulation for low flow areas of the system.  

The distribution system consists of four main transmission lines with a fifth (NEWT 3) that recently came 

online in 2025: 

1. North Weld Pipeline (NWP) 

2. NEWT 1 & 2 (NEWT) 

3. Summit View Pipeline (SVP) 

4. Mountain Vista Shared 24-IN Transmission Main (MVP) 

5. NEWT 3 

Transmission pipelines and approximately 600 miles of distribution pipelines are used to deliver water 

across 19 pressure zones, hereby referred to as sub-zones. Sub-zones are hydraulically separated by 

tanks, pump stations and PRVs. However, due to the availability of Supervisory Control and Data 
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Acquisition (SCADA), not all sub-zones are able to be isolated. Therefore, sub-zones were grouped 

together into SCADA zones. SCADA zones and sub-zones are shown below in Table ES-1. NWCWD’s 

existing water distribution system and facilities are shown in Figure ES-1. 

Table ES-1. SCADA Zones 

SCADA Zone Included Sub-Zones 

1 1, 2, 2a, 3, HR, Windsor1, SCFP2 

2 1a, 5w 

3 4, 4a 

4 5a, 5e 

5 6, 8 

6 7, 7a, 7b 

7 5G 

Notes: 

1 Due to the relatively small nature of the Windsor sub-zone, this sub-zone was included in sub-zone 1 for the 

remainder of this technical memorandum. 

2 Soldier Canyon Filter Plant 
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ES.3 Water Demand 

Existing SCADA meter data, growth projections and input from wholesale customers and NWCWD were 

used to develop water demands for the Master Plan. Existing water usage (average day demand [ADD]) 

and peaking factors for maximum day demand (MDD) and peak hour demand (PHD) were interpreted 

directly from NWCWD’s metered billing data and SCADA. For future growth scenarios, three different 

types of growth were assessed: wholesale customer growth, development growth and rural water user 

growth. It was assumed that no new dairies would be allowed to connect to the distribution system, as it is 

understood that the Dairy Farmers of America quota is currently satisfied. Wholesale customer growth 

was outlined according to projections provided by each customer and development growth was divided 

into three categories: 

Category 1: Remaining taps available for purchase in existing subdivisions 

Category 2: Active development reviews 

Category 3: Conceptual developments1 

In 2025, it was assumed that the wholesale customers would be allocated half of their water growth 

projections, and that, according to NWCWD’s absorption rate, 4.7%, all three development categories 

would be fully built out. For the 2030 and 2040 future growth scenarios, the available water (MDD) for 

each planning year was set equal to the treatment capacity of that year. Allocations to each customer 

type (wholesale and rural) were determined based on the available water. The available water (MDD) at 

SCFP, considering anticipated expansion projects, is 27.5 million gallons per day (MGD) in 2030 and 36.5 

MGD in 2040.   

For 2030 and 2040, Stantec worked with the District and held several meetings to discuss the future 

growth scenarios. Future growth was assumed to be equal to the reserve capacity (the difference 

between the treatment capacity and the existing demand) for each planning year. Rural water user tap 

sales were assumed to occur in two areas as defined by the District: (1) “Market Area” and (2) “Non-

Market Area”. The Market Area encompasses Sub-zone 2a and the western portion of Sub-zone 1. The 

Non-Market Area encompasses Sub-zones 1a, 2, 4, 5e, 6 and the remaining portion of Sub-zone 1. The 

tap sale locations, including the Market and Non-Market Area, are shown in Figure ES-2.

 
 
 
1 Conceptual developments are developments that the District knows about but does not have a water 
service agreement nor are they under review by the District.  
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Figure ES-2 Tap Sale Locations (red dots) for Market and Non-Market Areas 
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Four growth scenarios were assessed, whereby different percentages of tap sales were assigned to the 

Market and Non-Market areas with and without wholesale customer growth. For the scenarios that 

incorporate wholesale customer growth, the full projected amount for each planning year was included. In 

other words, both the remaining 2025 growth and the total anticipated 2030 growth are included in the 

2030 planning year, and the total anticipated growth in 2025, 2030 and 2040 are included in the 2040 

planning year. The future growth scenarios assessed in 2030 and 2040 are as follows: 

Table ES-2. Future Growth Scenarios 

Scenario 
% Allocation of Tap Sales 

to market area 

% Allocation of Tap Sales 

to non-market area 

Include Wholesale 

Customer Sales 

Scenario 1A 90 10 Yes 

Scenario 1B 90 10 No 

Scenario 2A 80 20 Yes 

Scenario 2B 80 20 No 

System-wide demands by planning year are presented in Table ES-3. 

Table ES-3. Existing and Future Demands by Planning Year 

Planning Year 
ADD MDD PHD 

(MGD) 

Existing 9.9 17.2 19.9 

2025 13.1 22.4 25.0 

2030 16.2 27.5 30.5 

2040 21.5 36.5 40.3 

 

ES.4 Model Development and Calibration 

NWCWD provided Stantec with its existing water distribution model in Innovyze InfoWater Pro. The 

existing model, which contained the 2021 demands, was compared with the known, existing network with 

regard to infrastructure connectivity, pipeline diameters, elevations, installation year, etc., using existing 

geographic information system (GIS) data and other available data (construction drawings and as-built 

drawings etc.). Discrepancies were resolved and the model was updated to reflect the current 

infrastructure and configuration including updating (as necessary) Hazen-Williams friction loss coefficients 

or “C-factors”. Finally, since this Master Plan focuses on the potable water system, non-potable water 

infrastructure was removed and replaced with a singular demand node at each of the two non-potable 

water systems that receive water from NWCWD.  

Hydrant field testing was conducted to calibrate the updated model, providing a defensible, predictive tool 

for use in master planning. Field testing was performed to identify actual operating conditions that occur 

in the water distribution system at specific locations and times and to validate C-Factor assumptions 

made in the model. A total of 24 hydrant tests across the distribution system were used for steady-state 
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calibration. Based on the observed data during hydrant testing, the model was adjusted to better 

represent flow conditions observed in the field. 

Calibration results show that the modeled values are within 5 psi of the observed field data at 20 of the 24 

locations. There are reasonable explanations at the four locations where criteria could not be met, such 

as potential partially closed valves, diameter discrepancies, unknown demand for some dairies in Sub-

zones at the time of the test and missing flow information for PRVs between zones. Adjusting the 

demands, C-factors, or restricting pipe diameter to represent a partially closed valve in some of the cases 

brought model results closer to field data. Overall, calibration results show that the system is generally 

well-represented in the model and is appropriate for master planning purposes.  

ES.5 System Evaluation 

NWCWD’s existing and future distribution system was evaluated to identify system deficiencies, including 

facilities and pipelines that do not meet the minimum requirements for service capacity and reliability for 

each planning year. Recommendations were made to address observed deficiencies. System evaluations 

included an analysis of the distribution and transmission piping, pumping and storage under the following 

three demand scenarios: 

1. Maximum Day Demand 

2. Peak Hour Demand 

3. Maximum Day Demand plus Fire Flow (MDD+FF) 

Systems were analyzed for pressure, velocity, headloss gradient and pumping / storage capacity 

according to the following evaluation criteria:  
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Table ES-4. System Evaluation Criteria  

Parameter Value Demand Condition 

Minimum Pressure, psi 45 PHD1 

Minimum Pressure, psi 20 MDD+FF1 

Maximum Velocity, ft/s 6 PHD2 

Maximum Pressure, psi 145 Static1 

Headloss Gradient: 

Pipe Diameter <= 8-inch 

Pipe Diameter > 8-inch and <= 14-inch 

Pipe Diameter >= 16-inch 

 

10 ft/kft 

5 ft/kft 

3 ft/kft 

PHD1,2 

Pumping Capacity / Supply = MDD3  

Storage Capacity = ADD + FF3  

Source: 

1  Potable Water Distribution System Design Criteria and Standards (North Weld County Water District, Colorado, 

2021) 

2  AWWA M32 (American Water Works Association, 2017) 

3  Recommended Standards for Water Works (Great Lakes - Upper Mississippi River Board of State and Provincial 

Public Health and Environmental, 2022) 

The existing system and future planning years were evaluated using steady-state analyses. For all 

evaluations, tanks were set at high water level and pumps were kept closed. Flows leaving zones through 

pump stations and PRVs were also accounted for as point demands in the model.  

Projects that are currently under construction or in the design phase were activated in future model 

scenarios based on when they are expected to be online. These include the NEWT 3 transmission main 

and Eaton pipeline projects.  

ES.6 Supply Evaluation 

The District uses the SCFP to treat water and has a shared agreement with ELCO and FCLWD. The 

District relies on three transmission mains to convey potable water to the system – 42-inch NEWT 1 and 

NEWT 2 (NEWT), shared 24-inch MVP and 24-inch NWP. A fourth transmission main, NEWT 3 became 

operational in 2025. The shared 24-inch and the 42-inch NEWT are co-owned by both ELCO and 

NWCWD. ELCO has numerous service connections along this shared 24-inch. PS1 is located along the 

24-inch NWP and can be used to pump water to Tank 1. Similarly, the SVPS can also be used to pump 

water to Tank 1. NEWT 3 originates at the SVPS and connects to Sub-zone 1 at CR 13. 

A supply evaluation was performed to verify the District’s supply requirements can be met under future 

demand conditions. As per the District’s standards, the supply should be equal to the system MDD. As 

described above, the capacity of NEWT 1s shared between ELCO and the District. The sharing 

agreement between District and ELCO is 70% / 30%. To be conservative, ELCO’s future flows from 

NEWT were determined using the 70% / 30% split. Based on the 2014 TM, “NEWT 2 Pipe Size” provided 

by the District, NEWT can deliver up to 27 MGD from SCFP to SVPS under gravity flow from SCFP. By 
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pumping flow from SCFP, NEWT can deliver up to 43.5 MGD to the SVPS. Using a 70% / 30% split 

ELCO’s allocation was determined as shown in Table ES-5. 

Table ES-5. Flow to ELCO from NEWT 

Flow Condition Capacity of NEWT, MGD Flow to ELCO, MGD 

Gravity flow from SCFP 27 8 

Pumped flow from SCFP 43.5 13 

As described earlier, NEWT can deliver up to 27 MGD flow by gravity to SVPS. To get additional flow 

from SCFP, the HGL needs to be raised. By raising the HGL to 5300 ft, NEWT can deliver up to 43.5 

MGD while staying within the headloss gradient of 3ft/kft and at a velocity of 7ft/s. The hydraulic model 

was run under both gravity flow from SCFP and pumped flow from SCFP to determine the total flow to the 

District.  

Model results indicate that the District's gravity flow supply is 21 MGD. An extra 7 MGD is available using 

pumps at SVPS and PS1. Pumping from SCFP allows the District to receive up to 37 MGD. As shown in 

Figure ES-3, under gravity flow from SCFP, the available supply is adequate to meet the MDD up to 

2030. When MDD exceeds 28 MGD, pumping is required at the SCFP. By pumping flow from SCFP, the 

available supply increases to 37 MGD, which is adequate to meet the MDD of 2040. 

 

Figure ES-3. Supply vs Demand 



NWCWD Potable Water System Master Plan Update 
Executive Summary 
 

 Project: 227705398 xv 
 

ES.7 Recommended Improvements 

Recommendations were made to address observed deficiencies. Existing and future system analyses 

recommendations have been categorized into the following: 

1. Short-term Improvements (2025-2029), 

2.  Long-term Improvements (2030-2034), 

3. Build-out Term Improvements (2035-2040). 

Short-term improvements are designed to address the existing system deficiencies and long-term / build-

out improvements are designed to facilitate service amid increasing customer demands.  

ES.8 Short-Term Improvements 

Short-term improvements are categorized as follows: 

1. Storage Improvements (S) 

2. Pipeline / conveyance Improvements (P/C) 

Recommendations for short-term improvements are summarized in Table ES-6. 

Table ES-6. Summary of Short-Term System Improvements 

Category Included Sub-Zones Quantity Unit 

S Construction of new storage tank and Tank 

Site 1. 
5 MG 

S Construction of new storage tank and Tank 

Site 4. 

1 MG 

P/C Upsize the 16-in main leaving Tank 1 to 30 

inches to the 36-in main upstream of PS6. 

21,000 ft 

P/C Upsize the 18-in main in HWY 257 from CR 

80.5 to CR 78 to 20 inches. 

8,000 ft 

P/C Construction of a 30-in main from CR 33 to 

HWY 85 

13,600 ft 

ES.9 Long-Term Improvements 

Long-term improvements are categorized as follows: 

1. Storage Improvements (S) 

2. Pipeline / conveyance Improvements (P/C) 

Recommendations for long-term improvements are summarized in Table ES-7. 
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Table ES-7. Summary of Long-Term System Improvements 

Category Included Sub-Zones Quantity Unit 

S Construct additional Storage at Tank 1 (T1D) 6 MG 

P/C Construct a new 16-inch main along CR 74 from CR 41 to CR 45. 10,600 ft 

P/C Construct a new 30-inch main in CR 72 from HWY 85 to CR 41. 5,800 ft 

Notes: 

S = Storage Improvements 

P/C = Pipeline / Conveyance Improvements 

MG = Million Gallons 

ft = feet 

ES.10 Build-Out Improvements  

Build-out term improvements are categorized as follows: 

1. Pipeline / conveyance Improvements (P/C) 

Recommendations for build-out improvements are summarized in Table ES-8. 

Table ES-8. Summary of Build-Out System Improvements 

Category Included Sub-Zones Quantity Unit 

P/C Construct a new 16-inch main along CR 74 

from CR 45 to CR 49. 
10,600 ft 

P/C Upsize the 12-inch and 14-inch mains from PS 

6 to the Ault Master Meter to a 20-inch main2. 

35,600 ft 

Notes: 

P/C = Pipeline / Conveyance Improvements 

ft = feet 

ES.11 Potential Improvement Projects 

A list of potential improvement projects, based on potential tap sales in the Non-Market Area, addresses 

system deficiencies associated with “what-if” growth scenarios. The projects required in case of additional 

growth in Non-Market areas are shown in Table ES-9. These projects are not included in the CIP as they 

are dependent on the location of said tap sales and are subject to change according to real-time growth.  

Table ES-9. Potential Improvement Projects and Triggers 

 
 
 
2 This project is only required if the Town of Ault’s future demand is greater than 1.1 MGD. 
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Project 

Number 
Description 

Diameter, 

in / Size, 

HP 

Sub-

zone 

Pipe 

Length 

(feet) 

Trigger 

1 
New main along CR 86 from 

CR 29 to CR 39 
8 6 26,700 

When Sub-zone 6 ADD 

exceeds 0.94 MGD 

2 
New main along CR 33 from 

CR 86 to CR 88 
8 6 5200 

When Sub-zone 6 ADD 

exceeds 0.94 MGD 

3 
New main along CR 39 from 

CR 86 to CR 88 
8 6 5200 

When Sub-zone 6 ADD 

exceeds 0.94 MGD 

4 
New main along CR 74 from 

discharge of PS 4 to Tank 4 
10 4 13400 

When Sub-zone 4 ADD 

exceeds 1.4 MGD 

5 

Replace existing 4" main along 

CR 53 from CR 74 to CR 72 

and along CR 72 from CR 53 to 

CR 55 

8 4 10500 
When Sub-zone 4 ADD 

exceeds 1.4 MGD 

6 

Replace existing 2" main along 

CR 57 from CR 64.5 to CR 

62.75 

8 5E 4000 
When Sub-zone 5E ADD 

exceeds 0.65 MGD 

7 
Replace existing 2" main along 

CR 60.5 from CR 57 to CR 59 
8 5E 5300 

When Sub-zone 5E ADD 

exceeds 0.65 MGD 

8 

Loop existing main from 

Burlington Railroad to CR 80 

along CR 15 

4 1 3700 
If additional tap sales 

occur in this area 

9 
Additional pumping capacity 

required at PS 4 
125 4 N/A 

When ADD of SCADA 

Zone 3 exceeds 1.5 MGD 

ES.12 Capital Improvement Plan 

A Capital Improvement Program (CIP) was developed to assist NWCWD in budgeting and implementing 

the recommended improvements to address existing system deficiencies and meet future growth. CIPs 

are phased according to system needs. Future system recommendations are predicated on the projected 

growth identified in Section 3. The timing of the implementation of the proposed recommendations may 

vary if growth within NWCWD’s service area occurs at a different rate. 

Table ES-10 summarizes the costs for the recommended CIPs by project type and planning year. 

Projects that are currently under construction or in design are not included in the CIP. Individual 

improvement projects and their associated costs are shown in Table ES-11. Figure ES-4 shows the 

short-term, long-term and build-out CIPs. Detailed CIP information is provided in Section 11.  
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Table ES-10. Overall CIP Opinion of Cost Summary 

CIP Category 2025 – 2029 2030 – 2034 2035 – 2040 Total 

P/C $ 48,018,000 $ 12,720,000 $ 12,720,000 $ 73,458,000 

S $ 15,600,000 $ 10,200,000  $ 25,800,000 

Total $ 63,618,000 $ 22,920,000 $ 12,720,000 $ 99,258,000 

Table ES-11. Opinion of Cost by Project 

Project 

Number 

Project 

Type 
Description 

Diameter, 

in / 

Capacity, 

MG 

Sub-

zone 

Pipe 

Length 

(feet) 

Planning 

Horizon 
Total Cost 

1 Storage 
Additional Storage at 

Tank 1 (T1C) 
5 1 n/a 

2025 - 

2029 
$       8,400,000 

2 Storage 
Additional Storage at 

Tank 4 (T4B) 
1 4 n/a 

2025 - 

2029 
$       7,200,000 

3 
Transmission 

Main 

Upsize the existing 16-

inch main from Tank 1 to 

the existing 36-inch main 

upstream of PS6 at the 

intersection of CR 80 

and CR 23. (Zone 1 East 

Pipeline) to 30 inches 

30 1 21,000 
2025 - 

2029 
$     37,170,000 

4 
Transmission 

Main 

Replace the existing 18-

inch main along State 

Highway 257 from CR 

80.5 to CR 78 with a 20-

inch main in Sub-zone 1 

(Zone 1 West - Main 

Replacement along State 

Highway 257) 

20 1 8,000 
2025 - 

2029 
$     10,848,000 

5 
Transmission 

Main 

A new 16-inch main in 

Sub-zone 1A along CR 

74 from CR 41 to CR 45 

16 1A 10,600 
2030 - 

2034 
$     12,720,000 

6 Storage 
Additional Storage at 

Tank 1 (T1D) 
6 1 n/a 

2030 - 

2034 
$     10,200,000 

7 
Transmission 

Main 

New main from CR 45 to 

CR 49 along CR 74 in 

Sub-zone 1A 

16 1A 10,600 
2035 - 

2040 
$     12,720,000 

81 Transmission 

Main 

Upsize the existing 14-

inch and 12-inch from 

PS6 along CR 80 to the 

Ault master meter at 5th 

St and Graefe Ave in 

Sub-zone 1 to a 20-inch 

20 1 35,600 
2035 - 

2040 
$     48,273,600 

Note:1 Required only if the Town of Ault requests additional flow (greater than their current demand of 1.1 MGD) in 

the future. 
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ES.13 Conclusion 

The NWCWD Master Plan provides a comprehensive evaluation of the existing water distribution system 

and outlines a strategic plan to address current deficiencies and meet future demands. By implementing 

the recommended improvements and adhering to the phased Capital Improvement Program (CIP), 

NWCWD can ensure reliable and cost-effective water services for its customers through 2025, 2030, and 

2040. This master plan serves as a guiding document to help NWCWD navigate the challenges and 

opportunities ahead, ensuring a sustainable and efficient water distribution system for the community. 
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1 Introduction  

North Weld County Water District (NWCWD or District) retained Stantec Consulting Inc. (Stantec) to 

complete their Regional Water Master Plan (Master Plan) to assist in evaluating the supply, storage, 

pumping, and distribution system capacity of their system, the ability to provide water to Towns served by 

the District, and to assist in determining how to distribute the allocation of available water resources 

equitably. The Master Plan includes the following scope of services: 

• Update the hydraulic model using the most recent geographic information system (GIS) data 

• Develop a hydrant testing plan and use the field test data to calibrate the model 

• Work with NWCWD to develop future demand scenarios to include within the hydraulic model 

• Evaluate the existing system as well as future growth scenarios to identify system deficiencies. 

Develop improvement alternatives for the existing and future system conditions. 

• Develop a Capital Improvement Program (CIP) for each planning year. 

1.1 Master Plan Organization 

The following technical memoranda have been completed and submitted to the District as part of the 

Master Plan: 

• As part of the Master Plan effort, Stantec was provided with the District’s existing water 

distribution system model. For master planning evaluations, the model was updated and 

calibrated to provide reliable results. The model update and calibration effort were documented in 

the Hydraulic Model Update and Calibration Technical Memorandum (TM). 

• The existing demands, demand allocation in the model and future demand projections were 

presented in the Population Growth and Water Demands TM. 

• The system was evaluated under existing demand conditions and results were presented to the 

District and documented in this Master Plan. 

• The future system evaluations were completed for three planning horizons namely 2025, 2030 

and 2040. Since the development of Demand TM, the District provided Stantec with different 

growth scenarios to include in the hydraulic model for future planning horizons. These growth 

scenarios and the revised future demands along with the system deficiencies identified under 

each future growth scenario were documented in the “Future System Evaluation TM”. The 

recommended improvements to address the system deficiencies for each planning horizon were 

also included in this TM.  

The recommended improvements have been organized into a Capital Improvement Plan (CIP) and 

presented in this Master Plan report. A summary of each of the above TMs are also included in this report. 

This report is the final deliverable of the project.  
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1.2 Background  

Located in west-central Weld County, east of Fort Collins and north of Greeley, NWCWD was established 

in 1961 and serves approximately 6700 water taps. The water system includes approximately 655 miles 

of water mains ranging from 2-inch to 42-inch, five potable water tanks and six booster pump stations. 

NWCWD receives water from the Horsetooth reservoir which is treated at the Soldier Canyon Filtration 

Plant (SCFP). SCFP is shared under an operating agreement between the NWCWD, East Larimer 

County Water District (ELCO) and Fort Collins Loveland Water District (FCLWD).  

The previous master plan was completed by Providence Infrastructure Consultants (PIC) in 2018. As part 

of the master plan, PIC developed a water model and performed system evaluations under existing and 

future demand conditions. The District desired to assess the potable water system under different growth 

scenarios and engaged with Stantec to update the Master Plan.  

1.3 Report Format 

This report contains 12 sections that summarize the background information, system demand, model 

development, calibration, results of the system evaluations, recommended improvements, capital 

improvement plan and implementation of the plan across three planning horizons.  
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2 Data Collection 

Stantec requested various data from the District to aid in the Master Plan. District provided data was used 

to make model updates including network and infrastructure updates, demands and peaking factors 

updates, and operational and control updates. The District also provided Stantec with the previous 

consultant’s (Providence Infrastructure Consultants (PIC)) related works including various technical 

memorandums (TMs) and a draft Master Plan. PIC documents are listed in the references of this 

document. In addition to data received from the District, Stantec also requested demand data and 

projections from ELCO which were used to inform ELCO demands in the model for each planning year. 

The following table, Table 2-1 details the types of data received from the District and the application of 

the data with regards to model updates including the file format of the data received.  

Table 2-1.  Data Collection and Application 

Data Source Application File Format 

Construction/ As-built Drawings 

(NEWT 1 & 2, Pumps and Tanks) 
Model Network/Infrastructure Updates PDF 

Bulk Fill Station Meter Data 

(North & South) 
Model Demand Updates XLS 

Buss Grove Interconnect Meter 

Data 
Model Demand Updates XLS 

Construction Water Meter Data Model Demand Updates XLS 

Customer Meter Data 

(Delivery Reports 2019-2022) 
Model Demand Updates XLS 

Dairy Flow Data Reference XLS 

Existing Development Plans Model Network/Infrastructure Updates XLS 

Large Usage Customer Accounts Reference PDF 

New Meter Account Data Model Demand Updates XLS 

New Meter GIS Model Network/Infrastructure Updates SHP 

NEWT Flow Data 

(2023) 
Model Demand and Peaking Factor Updates XLS 

NEWT 3 Construction Drawings & 

Schedule 
Model Network/Infrastructure Updates DWG & PDF 

Operational Controls Model Operational Control Updates XLS 

Proposed Development Plans Model Network/Infrastructure Updates PDF 

PRV Records 

(flow, pressure) 
Model Operational Control Updates XLS 
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Data Source Application File Format 

Pump Curves Model Pump Curve Updates DOC, PDF & XLS 

Pump Nameplate Photos Model Pump Curve Updates JPG 

SCADA 

(2021 & 2023) 
Model Demand and Peaking Factor Updates XLS 

SCFP Flow Data Model Demand and Peaking Factor Updates XLS 
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3 Existing System 

Located in west-central Weld County, east of Fort Collins and north of Greeley, NWCWD was established 

in 1961 and serves 6700 water taps in 19 pressure zones hereby referred to as Sub-zones. These 

subzones are hydraulically separated from other Sub-zones by tanks, pump stations (PSs) and pressure 

reducing valves (PRVs). However, for the purpose of determining maximum day demands by Sub-zone 

using Supervisory Control and Data Acquisition (SCADA) data, the location and availability of totalizer 

flow information is limiting. For instance, not all Sub-zones are able to be isolated with the available 

SCADA information. Flow and pressure information is recorded in the SCADA system only at two PRVs. 

Therefore, Sub-zones were grouped together where inflow and outflow conditions are known at zone 

boundaries such as pump stations and PRVs. These grouped zones are called SCADA zones. The 

SCADA zones and Sub-zones are shown below in Table 3-1. Sub-zones and SCADA Zones are 

discussed in more detail in Section 3.3. 

Table 3-1.  SCADA zones 

SCADA zone Included Sub-zones 

1 1, 2, 2a, 3, HR 

2 1a, 5w 

3 4, 4a 

4 5a, 5e 

5 6, 8 

6 7, 7a, 7b 

7 5G 

NWCWD water is treated near Horsetooth Reservoir, west of Fort Collins at Soldier Canyon Filter Plant 

(SCFP). In 2022, NWCWD produced 3.4 billion gallons of water and serviced unincorporated areas within 

the District and seven wholesale customers (master meters). Unincorporated areas include residential 

users and commercial/industrial users such as dairies and feedlots. The seven wholesale customers 

include the towns of Ault, Eaton, Nunn, Pierce, Windsor, Severance and the Northern Colorado Water 

Association (NCWA), a Colorado registered non-profit organization that provides water to a neighboring 

community, near Wellington CO. 

The District’s existing system, including the raw water supply, transmission and distribution piping, 

pressure zones, pump stations, tank sites, valves, master meters, interconnects and supervisory control 

and data acquisition (SCADA) are detailed in the following sections. The District’s service area including 

Sub-zones and infrastructure is shown below in Figure 3-1. SCADA zones are shown in Figure 3-2. A 

schematic of the existing distribution system is shown in Figure 3-3.



NWCWD Potable Water System Master Plan Update 
3 Existing System 

 Project: 227705398 9 
 

3.1 Water Supply 

NWCWD’s primary raw water supply source is the Colorado Big Thompson Project (C-BT). Water from 

CB-T is stored in Horsetooth Reservoir, just west of Fort Collins and treated under a shared operating 

agreement with ELCO and FCLWD at the SCFP. The 65 million gallons per day (MGD) capacity plant is 

located at the base of Horsetooth Reservoir. NWCWD accounts for 23.6 MGD of the total 65 MGD.  

In the late spring, summer and early fall (April to October) the District can also rely on the Cache La 

Poudre River supply to meet higher demands via a shared 67-in Pleasant Valley Pipeline which conveys 

raw water to SCFP. This pipeline is used by the District, FCLWD, ELCO the City of Fort Collins and 

Greely (in the winter months). 

3.2 Pipe Network 

NWCWD delivers water to customers through 61 miles of transmission pipeline and 656 miles of 

distribution pipeline ranging in diameter from 2-inch to 42-inch. Transmission lines are classified by 

NWCWD as pipeline having a diameter greater than 16 inches while distribution pipelines have a 

diameter of 16 inches or less. Based on this classification, NWCWD’s system is composed of 91% 

distribution pipeline and 9% transmission pipeline.  

3.2.1 Transmission pipeline 

NWCWD owns and operates four main transmission lines with a fifth (NEWT 3) nearing the construction 

phase: 

1. North Weld Pipeline (NWP) 

2. NEWT 1 & 2 (NEWT) 

3. Summit View Pipeline (SVP) 

4. Mountain Vista Shared 24-IN Transmission Main (MVP) 

5. NEWT 3 

The NWP is a 24-inch transmission main, constructed in 1962 and originating at the SCFP. Water travels 

east in the main through Fort Collins, CO and Pump Station 1 and discharges to Tank Site 1 west of the 

intersection of State Highways 14 and 257. The NEWT Pipeline was built in two phases. NEWT 1 and 2, 

named for the two phases, were built between 2010 and 2015. Water in these pipelines is conveyed by 

gravity from SCFP to the Summit View Pump Station (SVPS). Water is then pumped from SVPS to PS 7 

and T1 through the SVP and the MVP pipeline. Water leaving the MVP into the District’s distribution 

system is monitored at the NW/ELCO vault located southwest of the intersection of WCR 84 and WCR 

13. The NWP and NEWT pipelines are connected near the transition of NEWT 2 to NEWT 1 by the 

Overland Ponds Interconnect. NEWT 3 is currently under construction and expected to be online in 2025. 

In addition to serving the NWCWD customer demands, NWCWD shares three of its main transmission 

lines with a neighboring water district, the East Larimer County Water District (ELCO). ELCO has various 

takeoff points along these transmission mains, most of which are unmonitored. 
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3.2.2 Distribution Pipeline 

NWCWD distribution pipelines service rural water users within the District. The majority of this pipeline is 

small in diameter. Of the 600 miles of distribution pipeline, approximately 75% in polyvinyl chloride (PVC) 

having a diameter of less than 8 inches. The remaining pipeline is asbestos cement (AC) or ductile iron 

(DI). 

3.2.3 Pipe Material and Diameter 

The following table, Table 3-2 details a summary of the NWCWD transmission and distribution mains 

including pipeline diameter, length and percentage of the total system.  

Table 3-2.  System Pipeline Summary 

Diameter  

(in) 

Length  

(ft) 

Length  

(mi) 
Percent of Total System 

2 487,541 92 14 

2.5 188,674 36 5 

3 376,118 71 11 

4 510,438 97 15 

6 478,388 91 14 

8 559,868 106 16 

10 160,025 30 5 

12 224,252 42 6 

14 26,124 5 1 

14 26,124 5 1 

16 131,342 25 4 

18 10,578 2 0.3 

20 55,656 11 2 

24 125,743 24 4 

30 48,191 9 1 

36 36,240 7 1 

42 41,789 8 1 

48 4,741 1 0.1 

Total 3,491,832 662 100 
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3.2.4 Non-Potable Water Systems 

In addition to the potable water supply system, NWCWD also supplies non-potable water to two existing 

subdivisions, Saddler Ridge and Wildwing. Saddler and Wildwing are located northeast of T1 and 

Timnath Reservoir respectively. Non-potable water is used for irrigation and fire flow and is supplied by 

non-potable water pump stations. Pump stations pump raw water from nearby irrigation canals into the 

non-potable water system. In addition to non-potable flow, each pump station is equipped with bypasses 

for supplying potable water to the non-potable system in case of emergencies. For the purposes of this 

Master Plan, non-potable water supply systems were not evaluated, However, given the possibility of 

potable water flow to these systems, non-potable water demands were included in the demands for each 

of these subdivisions. 

3.3 Pressure Zones 

NWCWD services 19 pressure Sub-zones which have been grouped into SCADA Zones based on 

SCADA availability. Each SCADA zone has a main Sub-zone that supplies water to the subsequent Sub-

zones. Subsequent Sub-zones require modification to the main Sub-zone’s pressure and are either 

supplied water via a PRVs or booster pump station. SCADA Zones and Sub-zone hydraulic grades, 

supply and zone regulation are listed below in Table 3-3. 

Table 3-3. SCADA zones 

SCADA Zone Zone Type1 Sub-zone 

Hydraulic 

Grade Line  

(ft)2 

Water Supply 
Zone 

Regulation 

1 

Open 1 5,163 SCFP 
PS13, Summit 

View PS3, T1 

Closed 2 4,966 Sub-zone 1 
PRV_70_27 & 

PRV_70.5_33 

Closed 2A 5,029 Sub-zone 1 
PRV_Kennedy 

& PRV_72_25 

Closed 3 5,087 Sub-zone 1 PRV_Zone_3 

Closed Hunter Ridge 5,153 Sub-zone 1 
Hunter Ridge 

PS 

2 

Closed 1A 5,013 Sub-zone 1 PRV_39_76 

Closed 5West 4,876 
Sub-zone 1A & 

2 

PRV_392_41 & 

PRV_OST_37 

3 

Open 4 5,027 Sub-zone 1A PS4 & T4 

Closed 4A 4,911 Sub-zone 4 
PRV_392_55 & 

PRV_61_68 

4 
Open 5East 4,857 Sub-zone 1A T5 

Closed 5A 4,758 Sub-zone 5E PRV_389_59 

5 
Open 6 5,249 Sub-zone 1 PS6 and T6 

Closed 8 5,357 Sub-zone 6 Nunn PS 
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SCADA Zone Zone Type1 Sub-zone 

Hydraulic 

Grade Line  

(ft)2 

Water Supply 
Zone 

Regulation 

6 

Open 7 5,393 Sub-zone 1 PS7 & T7 

Closed 7A 5,238 Sub-zone 7 PRV_14_19.5 

Closed 7B 5,332 Sub-zone 7 PRV_52_3 

Notes: 

1  Hydraulic grade lines rounded to the nearest foot. 

2  Open: Tanks are used to maintain pressure and meet Maximum Day Demands. 

Closed: PRVs and booster pumps are used to maintain pressure and meet Maximum Day Demands. 

3  Run During Emergencies only 

3.4 Storage Tanks 

The District owns and operates four above ground (AG), steel, potable water storage tank sites and one 

elevated (EL), steel potable water storage tank site with a combined storage capacity of approximately 

8.9 million gallons (MG). A summary of the District’s potable water storage facilities is provided in 

Table 3-4.  

Table 3-4. Existing Water Storage 

Tank 

Site 

NWCWD 

Tank ID 
Type 

Storage 

Volume 

(MG) 

Sub- 

Zone 

Base 

Elevation 

(ft) 

Top 

Elevation 

(ft) 

Height 

(ft) 

Diameter 

(ft) 

Operating 

Levels 

Min/Max 

(ft) 

1 
1A AG 1.5 

1 5,132.5 5,164 31.5 
90.5 

21/27.5 
1B AG 5.0 162 

4 4 ST 0.3 4 4,980.0 5,010 30 42.1 23/28.0 

5 
5A AG 0.3 

5 4,819.0 4,850 31.85 
33.1 

23/28 
5B AG 0.3 38 

6 
6A AG 0.2 

6 5,213.5 5,245 31.5 
28.7 

22/28.0 
6B AG 0.3 40 

7 7 AG 1.0 7 5,345.0 5,393 48 60 30/38 

Tanks 1A and 1B are filled by gravity from the NWP and the MVP. Water to these tanks passes through 2 

pump stations (SVPS and PS 1) and the FCVs are currently not in operation. Tank 4 is filled by PS 4 in 

Sub-zone 1A. Tank site 5 is also filled from Sub-zone 1A by a pressure sustaining valve (PSV). The PSV 

modulates flow into the tanks and maintains a pressure of 35 psi in Sub-zone 1A. The PSV also serves 

as an altitude valve which opens and closes according to tank levels. In addition to the PSV, the Tank 5 

site has a bypass PRV that allows water to flow into Sub-zone 5 directly from Sub-zone 1A. Tank sites 6 

and 7 are filled via PS 6 and PS 7 respectively. 
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3.5 Pump Stations 

There are five transfer pump stations and two booster stations in the NWCWD system. Transfer pump 

stations pump water to tanks within the system and booster pump stations are used to meet maximum 

day demands by supplying water to closed pressure zones.  

Table 3-5 provides a summary of the District’s pump stations. In addition to the pump station listed in  

Table 3-5, the District also operates two non-potable pump stations, the Saddler PS and the Wildwing 

PS. These pump stations are used to supply the non-potable water system with potable water in 

emergency situations such as when the non-potable pump station is not operational.  

Table 3-5.  Existing Pumping Stations Summary 

Pump 

Station 

From 

(Sub-

zone) 

To 

(Sub-

zone) 

NWCWD 

Pump 

ID 

MFR Type1 
Motor 

Type2 

Flow 

(gpm) 

Head 

(ft) 
(hp) 

Firm 

Capacity 

(gpm) 

Speed 

(rpm) 

Transfer Pump Station 

SVPS SCFP 1 

A Floway VT CS 5100 78 150 

11600 

1180 

B Floway VT CS 6500 125 300 1775 

C Floway VT CS 6500 125 300 1775 

PS 1 SCFP 1 

A Peerless HSC CS 4250 87.5 125 

8500 

1770 

B Peerless HSC CS 4250 87.5 125 1770 

C Peerless HSC CS 5700 160 250 1780 

PS 4 1A 4B 
A Peerless HSC VFD 1750 190 125 

1750 
1780 

B Peerless HSC VFD 1750 190 125 1780 

PS 6 1 6 

A Peerless HSC VFD 1100 225 100 

2200 

1785 

B Peerless HSC VFD 1100 225 100 1785 

C 
American 

Marsh 
VT VFD 2289 269 200 1750 

PS 7 1 7 

A 
American 

Marsh 
VT VFD 1300 306 150 

1300 

1750 

B 
American 

Marsh 
VT VFD 1300 306 150 1750 

Booster Pump Station 

Nunn 

PS 
6 8 

A Grundfos VMS VFD 100 190 10 221 3600 

B Grundfos VMS VFD 100 190 10 3600 3600 

C Grundfos VMS VFD 100 190 10 3600 3600 

D Cornell HSC VFD 1125 220 100 3600 3600 

Hunter 

Ridge 

PS 

1 

Hunter 

Ridge 

Dairy 

 Grundfos VMS VFD 380 195 30 380 3500 
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3.6 Control Valves 

Within the District’s system there are a total of 20 control valves, most of which are PRVs. However, there 

are two FCVs that control flow in the transmission main that feeds SCADA zone 1 from SCFP; these 

valves are not currently in use. Additionally, there are three FCVs used to flush water at dead-end pipes. 

Each valve is listed below in Table 3-6 and is identified by the NWCWD naming convention. This 

convention identifies the valve based on the nearest cross streets.  

Table 3-6.  Existing Valves Summary 

NWCWD 

Valve ID 

Elevation 

(ft) 

Diameter 

(in) 

From 

(Sub-zone) 

To 

(Sub-zone) 
Comments 

ELCO-MV 5,071 16 SCFP 1 
FCV at ELCO vault controls flow in 

ELCO Pipeline 

PS1-VALVE 4,932 16 SCFP 1 FCV at PS 1 controls flow in NWP 

PRV_39_76 4,873 4 & 8 1 1A PRV with SCADA 

PRV_70.5_33 4,860 6 1 2 PRV 

PRV_70_27 4,824 6 1 2 PRV 

PRV_KENNEDY 4,848 3 1 2A PRV 

PRV_72_25 4,890 6 1 2A PRV 

PRV_43_80 4,843 1 1 3 
Flow circulation at end of dead-end 

pipe 

PRV_ZONE_3 4,940 4 1 3 PRV 

TANK-5-PSV 4,820 8 1A 5 
Pressure sustaining valve at Tank 5 

inlet 

PRVT5 4,820 4 1A 5 
Tank 5 bypass pressure reducing 

valve 

PRV_OST_37 4,684 3 2 5W PRV 

PRV_392_41 4,742 4 3 5W PRV 

PRV_392_55 4,731 3 4 4A PRV 

PRV_61_68 4,656 1 4 4A 
Flow circulation at end of dead-end 

pipe 

PRV_388_59 4,584 2 5 5A PRV 

FCV_Z6_TO_Z1 4,974 1 6 1 
Flow circulation at end of dead-end 

pipe 

PRV_84_37 4,942 1.5 6 6A PRV 

PRV_14_19.5 5,044 2 7 7A PRV 

PRV_52_3 5,156 4 & 6 7 7B PRV 
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3.7 Master Meters 

NWCWD supplies water to seven wholesale customers at nine master meter sites. Water is supplied to 

each wholesale customer through a flow controlled master meter which is set to provide a peak flow rate 

(equivalent to Maximum Day Demands) at a given pressure range per the Water Service Agreements 

(WSA). A summary of the master meters is provided in Table 3-7. 

Table 3-7. Summary of Master Meters 

Master 

Meter 

Account 

Name 

WSA 

Effective 

Date 

Address1 

Maximum 

Annual 

Amount 

(MG) 

Minimum 

Annual 

Amount 

(MG) 

Peak 

Demand2 

(gpm) 

Maximum 

Pressure 

(psi) 

Minimum 

Pressure 

(psi) 

Flow 

Rate 

Setpoint3 

(gpm) 

Town of 

Ault 
Jun-01 

420 Graefe 

Ave. 
143.2  420 105 30 400 

Town of 

Eaton 
Mar-01 

INT. of 

WCR 35 

&76 

365  1389 1015 35 1419 

Town of 

Nunn 
Aug-01 

INT. of 

WCR 29 & 

98 

37 9 80 105 30 80 

Town of 

Pierce 
Oct-01 

2040 Main 

St 
60  170 105 30 210 

Town of 

Severance 

#1 

Mar-19 

Int. of 

WCR 21 & 

76.5 

214.3 133.7 940 105 50 590 

Town of 

Severance 

#2 

 
10007 

WCR 72 
     450 

Town of 

Windsor 

#1 

Aug-134 
35455 

WCR 19 
452  1721 105 30 1816 

Town of 

Windsor 

#2 

 
6434 

WCR 74 
1800  694 105 30 384 

NCWA  
44800 

WCR 13 
     210 

Notes: 

1  INT – Intersection; WCR – Weld County Road 

2  Peak demand refers to the maximum allotted water allowed through the master meter at any given time. Not to be 

confused with peak hour demand. 

3  Flow rate setpoint as of September 2022 

4  The Windsor WSA was amended on August 10th, 2015. The amendment does not alter the contents of this table. 
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3.8 Interconnects 

In addition to the master meter locations and the ELCO interconnects described in previous sections, 

NWCWD also has three interconnects with outside entities, one with the City of Greeley (Greeley) and 

one with the FCLWD. The Greeley Airport Interconnect, is located in Sub-zone 5E, and supplies water to 

Sub-zone 5G. During operation, valves in the District’s system are closed to isolate Sub-zone 5G from 

5E. This WSA between the District and Greeley was executed for the benefit of both entities. The 

interconnect provides supply relief for NWCWD due to high dairy demands in the eastern portion of their 

system and alleviates water quality issues for Greeley that arise at the eastern edge of their system 

requiring frequent flushing. This interconnect is not flow controlled.  

The FCLWD master meter connection, referred to as the Buss Grove Interconnect is located at the 

southeastern edge of Sub-zone 1, near the intersection of Buss Grove Rd and County Rd 1, east of the 

Town of Timnath. Historically, water is transferred through this interconnect from the District’s system into 

FCLWD on an as needed basis. However, the District is currently looking into reconfiguring this 

interconnect to supply water back to the District via a new, temporary pump station.  

3.9 WCR 88 Bulk Water Depot 

The WCR 88 Bulk Water Depot (Bulk Fill Station) located on WCR 88 east of Pierce is a facility where 

water trucks can be filled. Currently, there are two meters at this location that can be filled simultaneously.  

3.10 Dairy Farms 

Dairy farms serviced by the NWCWD distribution system account for 1/3 of the capacity in the eastern 

portion of the system. Increasingly, both dairy and livestock operations have been experiencing growth; 

therefore, to help control flow to these operations, NWCWD has installed 12 flow control devices starting 

in November of 2021 as a part of the 2022 Flow Control Valve Install Program. The following table shows 

each commercial business and their associated flow control limit.  

Table 3-8.  Dairy Flow Control Valve Set Points (gpm) 

Install Date Premise1 Name on Account 

Flow Rate Set Point 

(gpm) 

unknown 1119 Longs Peak Dairy None 

unknown 2070 Nutri-Turf Inc 150 

unknown 2572 Kerbs Dairy LLC 65 

unknown 3867 High Plains Dairy LLC (AOD) 165 

unknown 3914 Aurora Organic Farms (AOD) 70 

unknown 4002 Hunter Ridge Dairy None 

unknown 4021 High Plains Dairy LLC (AOD) 215 
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Install Date Premise1 Name on Account 

Flow Rate Set Point 

(gpm) 

11/10/2021 6537 ABCD Landco LLC 32 

4/12/2022 5933 Longs Peak Dairy 46 

5/17/2022 3705 Acre Farms LLLP 209 

5/18/2022 989 Podtburg & Sons Dairy 72 

5/20/2022 552 Raymond & Debra Carpio 42 

5/20/2022 399 John Johnson 303 

5/23/2022 2328 North Summit Dairy 75 

5/24/2022 3662 Aurora Organic Farms 166 

6/7/2022 1672 Galeton Dairy 177 

6/8/2022 4559 Aurora Organic Farms 79 

6/13/2022 2065 Long Meadow Farm LLC 89 

6/14/2022 154 Dyecrest Dairy LLC 74 

7/7/2022 167 John Johnson 52 

7/18/2022 1566 Double J Lamb Feeders 41 

7/25/2022 3804 Great Western Dairy 205 

8/2/2022 1536 Marrs Milky Way Dairy 70 

10/4/2022 4021 High Plains Dairy LLC 150 

11/8/2022 4512 Wolf Creek Dairy 271 

4/27/2023 1528 Miller Cattle Feeders 25 

Note: 

 1 Premise is a NWCWD identifier per customer and is identical to model demand nodes. 

3.11 Supervisory Control And Data Acquisition 

NWCWD employs the use of SCADA to monitor pressure and flow at several locations within the 

distribution system. In addition to SCADA within the distribution system, SCADA at SCFP records the 

total daily flow into each of NWCWD’s transmission lines leaving SCFP. Table 3-9 lists the infrastructure 

with SCADA and the type of SCADA available at each location. This is not an exhaustive list of 

infrastructure with SCADA, rather, a summary of the SCADA information used in the master planning 

effort.  
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Table 3-9. Infrastructure with SCADA 

Infrastructure 
Upstream 

Pressure 

Downstream 

Pressure 

Instantaneous 

Flow 

Totalizer 

Flow 

(out) 

Level 
Valve 

Position 
VFD Speed 

SCFP    ✓   1.  

Overland 

Ponds 

Interconnect 

   ✓    

NW/ELCO 

Vault 
  ✓ ✓  ✓  

SVPS ✓ ✓ ✓     

PS 1 ✓ ✓ ✓ ✓  ✓  

PS 4 ✓ ✓ ✓ ✓   ✓ 

PS 6 ✓ ✓ ✓ ✓    

PS 7 ✓ ✓ ✓ ✓    

PS 8 ✓ ✓ ✓   ✓  

Saddler PS  ✓ ✓    ✓ 

Wildwing PS  ✓ ✓    ✓ 

PRV_39_76 ✓ ✓ ✓ ✓    

PRV_Zone_3 ✓ ✓ ✓     

Tank 1     ✓   

Tank 4     ✓   

Tank 5 ✓  ✓ ✓ ✓   

Tank 6     ✓   

Tank 7 ✓ ✓   ✓   

Ault ✓ ✓ ✓     

Eaton ✓ ✓ ✓     

NCWA ✓ ✓ ✓     

Nunn ✓ ✓ ✓     

Pierce ✓ ✓ ✓     

Severance ✓ ✓ ✓     
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4 Existing Demand and Peaking Factors 

2022 metered billing data, detailing monthly water usage for each account the District serves, was 

provided to Stantec by the District in spreadsheet format (“2022 Delivery Report”). This data was used in 

conjunction with other supplemental information to develop existing model demands. This information is 

discussed in more detail in the Population Growth and Water Demands TM. The existing Average Day 

Demand (ADD) for 2022 is 9.89 MGD. ADD by SCADA zone is presented in Table 4-1. 

Table 4-1.  SCADA zones 

SCADA zone Included Sub-zones ADD (MGD) 

1 1, 2, 2a, 3, HR 6.21 

2 1a, 5w 0.63 

3 4, 4a 1.25 

4 5a, 5e 0.51 

5 6, 8 0.67 

6 7, 7a, 7b 0.58 

7 5G 0.04 

Daily SCADA totalizer flow data available at the NW/ELCO Vault, PRV_39_761 and PS 1, 6 and 7 in 

conjunction with 1-minute tank levels at each tank site was used to determine the MDD for each SCADA 

zone. To determine peak hour demands, it was assumed that the PHD occurs on the maximum day, 

therefore, for the maximum day listed, additional 1-minute SCADA data was requested from the District. 

This data was then used to calculate the PHD for each Zone. For SCADA Zone 7, conservative PFs of 

2.0 and 3.5 were used to estimate for MDD and PHD in lieu of actual data. Unusual times for peak hour 

were noted when developing the peak hour demand peaking factor. Typically, peak hour demand would 

not occur in the middle of the night. MDDs and PHDs determined using SCADA data are shown in  

Table 4-2. 

Table 4-2. Existing maximum Dy and Peak Hour Demand by SCADA Zone from SCADA data 

SCADA 

Zone 

Included 

Sub 

Zones 

ADD 

(MGD) 

Maximum 

Day 

MDD 

(MGD) 
MDD PF 

Peak 

hour 

PHD 

(MGD) 
PHD PF 

1 

1, 2, 2a, 

3, HR, 

SCFP 

6.21 9/23/2022 7.80 1.26 5:00 am 8.48 1.37 

2 1a, 5w 0.63 8/12/2022 1.06 1.68 12:00 am 1.46 2.31 

3 4, 4a 1.25 8/12/2022 1.56 1.25 7:00 pm 2.30 1.84 

4 5a, 5e 0.51 7/23/2022 0.72 1.41 9:00 am 0.93 1.82 
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SCADA 

Zone 

Included 

Sub 

Zones 

ADD 

(MGD) 

Maximum 

Day 

MDD 

(MGD) 
MDD PF 

Peak 

hour 

PHD 

(MGD) 
PHD PF 

5 6, 8 0.67 7/19/2022 1.36 2.02 9:00 pm 1.66 2.48 

6 7, 7a, 7b 0.58 7/20/2022 0.97 1.67 12:00 am 1.94 3.34 

7 5G 0.04 n/a 0.08 2.00 n/a 0.14 3.50 

Daily totalizer readings, provided by the District, at meter locations from the SCFP were used to 

determine the system-wide MDD peaking factor by identifying the day in 2022 with the maximum use. 

Based on the totalizer readings, the maximum day of usage in 2022 was June 30th with a total volume of 

15.9 MG. Using the ADD, the resulting system-wide MDD PF was determined as 1.7. The MDD PFs 

determined using SCADA data (shown in Table 4-2) are lower than the system-wide PF of 1.7 for all 

SCADA zones except for SCADA Zone 5 and 6. To be conservative the higher peaking factor of 1.7 was 

used to determine the MDD for SCADA zones 1 through 4. Using a PF of 1.7, the MDD for Scada Zone 1 

is 10.6 MGD. As shown in Table 4-2, the PHD for SZ 1 (8.48 MGD) is lower than the MDD calculated 

using a PF of 1.7 (10.6 MGD). Therefore, the PHD for SZ 1 was revised using the PHD/MDD PF of 1.09, 

and the PHD for SZ 1 was determined as 11.5 MGD. The MDD and PHD for each SZ is shown in  

Table 4-3. 

Table 4-3. Revised Maximum Day Demand and Peak Hour Demand by SCADA Zone 

SCADA 

Zone 
Included Sub Zones ADD (MGD) 

MDD 

(MGD) 
MDD PF PHD (MGD) PHD PF 

1 1, 2, 2a, 3, HR, SCFP 6.21 10.6 1.7 11.5 1.9 

2 1a, 5w 0.63 1.1 1.7 1.5 2.3 

3 4, 4a 1.25 2.1 1.7 2.3 1.8 

4 5a, 5e 0.51 0.9 1.7 0.9 1.8 

5 6, 8 0.67 1.4 2.0 1.7 2.5 

6 7, 7a, 7b 0.58 1.0 1.7 1.9 3.3 

7 5G 0.04 0.08 2.0 0.1 3.5 
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5 Future Demand and Peaking Factors 

Future demands for Master Meter accounts were determined through collaboration with each entity to 

ascertain their desired growth potential. The details of these discussions including peaking factor 

development are outlined in the Population Growth and Water Demands TM. A summary of the future 

Master Meter ADDs and MDDs3 for each Master Plan planning year are provided in Table 5-1.  

Table 5-1. Future Planning Year Master Meter Demands (MGD) 

Master Meter 
2025 2030 2040 

ADD MDD PF ADD MDD PF ADD MDD PF 

Ault 0.48 1.11 2.3 0.68 1.57 2.3 1.08 2.49 2.3 

Eaton 0.96 2.39 2.5 1.22 3.04 2.5 1.76 4.39 2.5 

Nunn 0.06 0.13 2.2 0.07 0.16 2.2 0.09 0.20 2.2 

Pierce 0.16 0.40 2.5 0.23 0.57 2.5 0.36 0.91 2.5 

Severance 1.04 2.13 2.0 1.40 2.85 2.0 2.10 4.29 2.0 

Windsor 1.37 3.69 2.7 1.37 3.69 2.7 1.37 3.69 2.7 

NCWA 0.120 0.31 2.6 0.124 0.32 2.6 0.134 0.35 2.6 

Total 4.2 10.2 N/A 5.1 12.2 N/A 6.9 16.3 N/A 

Future rural water users outlined by the District were divided into three development categories: 

Category 1: Remaining taps available for purchase in existing subdivisions 

Category 2: Active development reviews 

Category 3: Conceptual developments4 

Future development projections were determined by the Master Plan planning year in the Population 

Growth and Water Demands TM using the District’s, 9-year average annual absorption rate of 4.7% or 

387 units/lots per year. Developments were assigned unit demands using the 0.20 gpm/meter ADD value 

and 1.7 MDD/ADD PF developed in the Population Growth and Water Demands TM. Peaking Factors 

shown in Table 4-3 were used to determine the PHD. 

 
 
 
3 Master Meters are flow controlled at their MDD therefore, PHDs were not developed. 
4 Conceptual developments are developments that the District knows about but does not have a water 
service agreement nor are they under review by the District. 
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Based on discussions with the District, all three categories were assumed to be fully built out by 20255. 

Future rural demands by planning year are presented in Table 5-2. 

Table 5-2. Future Rural Demands (gpm) by Planning Year 

SCADA zone 
Included Sub-

zones 
2025 ADD 2025 MDD 2025 PHD 

1 1, 2, 2a, 3, HR 914 1553 1693 

2 1a, 5w N/A N/A N/A 

3 4, 4a N/A N/A N/A 

4 5a, 5e 0.24 0.40 0.44 

5 6, 8 45 76 93 

6 7, 7a, 7b 79 134 263 

5.1 Future Demand Scenarios 

Stantec worked with the District and held several meetings to discuss the future growth scenarios. The 

District considered three different approaches to the future growth scenarios:  

1. Market area growth where all future growth occurs only in the Market Area (market area includes 

zones 1, 2 and 7).  

2. Equal distribution of future growth in all zones and  

3. Hybrid approach – majority of future growth occurs in the Market Area and a small percentage is 

allocated to Non-Market Area. 

The District decided to adopt the Hybrid approach where majority of future growth occurs in the Market 

Area with a small percentage occurring in Non-Market Area. Based on discussions with the District, 

Stantec developed future demand scenarios for each Master Plan planning year which are discussed in 

the following sections.  

 
 
 
5 Additional changes to the future developments were made based on input from the District following the 
creation of the Population Growth and Water Demands TM. Updated to the demands in the Population 
Growth and Water Demands TM demands are shown in the Appendix. 
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5.1.1 2025 Demand  

Based on conversations with the District, the 2025 demands were developed by assuming that all future 

developments will be fully built out by 2025 and one half of the total 2025 demand requested by the 

Towns from the District was allocated in 2025 for each Master meter.  

Peaking factors were not applied to the master meters and flow controlled meters. With these values set, 

the remaining existing meters in the model were adjusted such that the existing demand matches the 

appropriate zone demand as shown in Table 4-2. The zone-specific peaking factors shown in Table 4-3 

were applied to future developments and future tap sales to develop future demand projections. 

The following table, Table 5-3 outlines the 2025 demands by SCADA zone. 

Table 5-3. 2025 Demands (MGD) by SCADA Zone 

SCADA zone Included Sub-zones 2025 ADD  2025 MDD 2025 PHD 

1 1, 2, 2a, 3, HR 9.1 15.4 16.0 

2 1a, 5w 0.6 1.1 1.5 

3 4, 4a 1.2 2.1 2.3 

4 5a, 5e 0.5 0.87 0.93 

5 6, 8 0.9 1.6 1.9 

6 7, 7a, 7b 0.8 1.3 2.4 

5.1.2 2030 & 2040 Demand Scenarios 

Four demand scenarios for future Master Plan planning years 2030 and 2040 were developed to assess 

the impacts of different demand distributions within the District’s existing system. Future growth was 

assumed to be equal to the reserve capacity (difference between treatment capacity and existing 

demand) for each planning year. The actual locations of the future tap sales are unknown. To assess the 

system, future tap sales were allocated along distribution mains ranging from 4-inch to 12-inch in 

diameter.  

In 2030 the system MDD was assumed equal to the 2025 treatment capacity of 27.5 MGD and for 2040 it 

was assumed equal to 2035 treatment capacity of 36.5 MGD. Based on the 2025 demands and plant 

expansions, the MDD capacity available for allocation to the Master Meters and rural water users is 5.2 

MGD in 2030 and 9 MGD in 2040. Currently, the District does not anticipate allowing any new dairies to 

connect to the water distribution system. As such, no new dairy demands were added to the model. 
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Rural water tap sales were assumed to occur in two areas as defined by the District, the market area and 

the non-market area. These are the areas of predicted growth with more of the growth expected in the 

market area. The market area encompasses Sub-zone 2a and the western portion of Sub-zone 1. The 

nonmarket area encompasses Sub-zones 1a, 2, 4, 5e, 6 and the remaining portion of Sub-zone 1. The 

assumed tap sale locations for each area are shown in red in Figure 5-1. PHD/ADD peaking factors, 

discussed in Section 4, were then applied to tap sales. Master Meter flow was capped at MDD based on 

Water Service Agreements with the District which controls the flow of Master Meters at their MDD.
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Figure 5-1. Tap Sale Locations for Market and Non-market Areas 
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Table 5-4 shows the demand scenarios and the distribution of allocation of demand to the Master Meters 

and the rural water users in 2030 and 2040. 

Table 5-4. Future Growth Scenarios 

Scenario 
% Allocation of Tap Sales 

to market area 

% Allocation of Tap Sales 

to non-market area 
Include Town Sales 

Scenario 1A 90 10 Yes 

Scenario 1B 90 10 No 

Scenario 2A 80 20 Yes 

Scenario 2B 80 20 No 

The additional flow to Towns and allocated tap sales in each SCADA zone for the four scenarios for 2030 

and 2040 are shown in Appendix D. Table 5-5 and Table 5-6 show a summary of the total demands 

(MDD and PHD) by SCADA zone for each demand scenario in 2030 and 2040 respectively. 

Table 5-5. 2030 Demand Scenario Allocations (MGD) 

SCADA 

zone 

Scenario 1A Scenario 1B Scenario 2A Scenario 2B 

MDD PHD MDD PHD MDD PHD MDD PHD 

1 20.0 20.8 19.9 20.9 19.9 20.6 19.5 20.5 

2 1.1 1.5 1.2 1.6 1.2 1.6 1.2 1.6 

3 2.2 2.4 2.3 2.4 2.2 2.4 2.4 2.6 

4 0.9 1.0 1.0 1.1 1.0 1.0 1.1 1.2 

5 2.0 2.3 1.9 2.3 2.0 2.3 2.0 2.5 

6 1.4 2.4 1.3 2.4 1.4 2.4 1.3 2.4 

Total 27.6 30.4 27.6 30.7 27.6 30.3 27.6 30.8 

Table 5-6. 2040 Demand Scenario Allocations (MGD) 

SCADA 

zone 

Scenario 1A Scenario 1B Scenario 2A Scenario 2B 

MDD PHD MDD PHD MDD PHD MDD PHD 

1 28.1 29.2 27.9 29.6 27.7 28.8 26.9 28.5 

2 1.1 1.5 1.2 1.6 1.2 1.6 1.2 1.6 

3 2.3 2.5 2.5 2.7 2.5 2.7 2.8 3.1 

4 1.0 1.1 1.2 1.3 1.2 1.3 1.6 1.7 

5 2.6 3.1 2.5 3.1 2.7 3.1 2.8 3.5 

6 1.4 2.4 1.3 2.4 1.4 2.4 1.3 2.4 

Total 36.6 39.9 36.6 40.7 36.6 39.9 36.6 40.8 
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6 Hydraulic Model Development and Calibration 

The model provided to Stantec by the District consisted of the existing potable and non-potable 

distribution network and infrastructure, 2021 average day demands and known proposed distribution 

pipelines based on information the District received as a part of development proposal reviews. The 

model included one steady-state scenario for 2021 average day conditions. The following sections 

provide a description of the development of the existing conditions model used for the Master Plan. 

Innovyze InfoWater Pro Version 2023.3 was used to develop the water distribution model. 

Model infrastructure was compared with existing geographic information system (GIS) data and other 

available data such as construction drawings and as-built drawings with regards to infrastructure 

connectivity, pipeline diameters, elevations etc. Discrepancies were discussed with the District to confirm 

revisions needed in the model and the model was updated accordingly. 

In addition to model updates from the above data comparison, all recently constructed infrastructure 

(namely pipelines) from GIS data, construction drawings and as-built drawings were also reviewed and 

input into the model. To maintain consistency with the existing model, new infrastructure includes service 

lines, and a model junction was used to represent each water meter. A total of 108 new meters were 

added to the model. These represent recently activated meters currently receiving water from the District 

but not included in the existing model. Service lines were assigned a Hazen Williams coefficient (HWC) of 

130. Junction elevations were added according to GIS elevations where available and were otherwise 

interpolated using the existing model elevations and verified with Google Earth. 

Non-potable water infrastructure included in the existing model, was paired down to include only a 

singular demand node at the start of the two non-potable water systems, one at the Wildwing 

development and one at the Saddler Ridge development. Non-potable demands are included at these 

locations since potable water serves the non-potable system in case of emergencies, but the non-potable 

infrastructure was not included in the model as the Master Plan evaluates the potable distribution system 

and associated infrastructure. 

6.1 C-Factors 

The Hazen-Williams friction loss coefficients or “C-factor” in the model were reviewed to ensure they are 

within reasonable range based on pipe material and diameter. The installation year is not available in the 

GIS. Pipes with roughness values greater than 140 were set to 140 as it is the maximum C factor typically 

used. C-factors for Asbestos Cement (AC) pipes with diameter 8-inch were changed from 140 to 130 and 

pipes with diameter less than or equal to 6-inch were changed to 120. 
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6.2 Demand Allocation 

2022 metered billing data detailing monthly water usage for each account the District serves was 

provided to Stantec by the District in spreadsheet format (“2022 Delivery Report”) and was used in 

conjunction with other supplemental information to develop existing model demands. Supplemental 

information was required to develop Average Day Demands (ADDs) because the “2022 Delivery Report” 

is not a comprehensive list of demands within the District’s system. This information is discussed in more 

detail in the Population Growth and Water Demands Technical Memorandum. 

Model demands can be divided into seven, Meter Categories: 

1. Non-Potable (NP) 

2. Master Meters (MM) 

3. Flow Limited Commercial & Industrial (FL C/I) 

4. Commercial/Industrial (C/I) 

5. Residential Meters (Res.) 

6. Bulk Fill Station & Buss Grove Interconnect (BFS/BGI) 

7. Construction Water Usage (CWU) 

An explanation for each of these categories can be found in Section 3. In addition to the metered 

demands, non-revenue water (NRW) was calculated and added to the total system demand uniformly 

across all pressure zones. NRW was determined to be 3.8%. More information on the development of the 

NRW can be found in the Population Growth and Water Demands Technical Memorandum. Total existing 

average day model demands including NRW is 9.9 MGD. 

6.3 Model Calibration 

Calibration is important to establish model credibility, to create a benchmark, to produce a predictive tool, 

to eliminate assumptions where possible and to discover errors or unknown conditions in the field. To 

calibrate the hydraulic model, actual operating conditions were compared with computer model output to 

confirm that the model set-up and input is representative of actual system conditions. Field testing was 

performed to identify actual operating conditions that occur in the water distribution system at specific 

locations and times. The steady state calibration helps to confirm the C-Factor assumptions in the model, 

pipe connectivity and to identify possible errors in model such as pipe diameter or closed valves in the       

system. 
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6.3.1 Field Testing 

A Field Test Plan was prepared to acquire the data required for verification and calibration of the water 

distribution system model. Field testing is used to obtain field data from the system during normal and 

stressed (i.e., high flow) conditions to verify that output from the model runs match actual field data 

simulating the same conditions. 24 flow tests were performed at various parts of the distribution system 

during data collection to aid in model calibration. Testing locations and measurements are summarized in 

the Calibration TM provided in the Appendix B.   

6.3.2 Calibration Results 

Steady-state calibration involves performing fire flow tests in the field and then comparing field results 

with model results under the same conditions in the model. The objective of a fire flow test is to stress the 

system with a large demand at a particular location and then monitor system response throughout the 

distribution system. Once the model is set up to run the steady-state calibration, as described in the 

Calibration TM provided in the Appendix E, the model results are compared with SCADA and field test 

data. If needed, the model is adjusted to better represent the flow conditions observed in the field.  

Steady-state calibration was completed using 24 hydrant flow tests across the system. Calibration results 

show that the modeled values are within 5 psi of the observed field data at 20 locations. There are 

reasonable explanations at the 4 locations where criteria could not be met such as potential partially 

closed valves, diameter discrepancies, unknown demand for some diaries in Sub-zones at the time of the 

test and missing flow information for PRVs between zones. Adjusting the demands or C-factors or 

restricting pipe diameter to represent a partially closed valve in some of the cases brought model results 

closer to field data. These adjustments are noted in Section 5.2 of the Calibration TM. The model 

adjustments made do not significantly impact the master planning efforts; however, additional field 

investigations may improve the reliability of the model. 

6.3.3 Model Limitations 

There were several challenges during calibration including unknown flow through PRVs between 

subzones, varying demands for dairies, and uncertainty around pipe diameter and closed valves. Overall 

calibration results show that the system is generally well represented in the model and is appropriate for 

master planning purposes. However, there may be limitations on the accuracy of analysis on localized 

distribution issues in some areas such as Sub-zones 2, 2a, 6 and 7b. Further field investigations were 

recommended to verify pipe diameter and confirm restrictions in the network such as closed valves.  
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7 System Evaluation Criteria 

The water distribution system was evaluated for future Master Plan planning years for each demand 

scenario to identify system facilities that do not meet minimum requirements. The system was evaluated 

based on system pressures, pipe velocities, pumping, and storage criteria developed based on the 

following references: 

• AWWA M32 (American Water Works Association, 2017) 

• Recommended Standards for Water Works (Great Lakes - Upper Mississippi River Board of State 

and Provincial Public Health and Environmental, 2022) 

• Potable Water Distribution System Design Criteria and Standards (North Weld County Water 

District, Colorado, 2021) 

The criteria used to evaluate the system is shown in Table 7-1. 

Table 7-1.  System Evaluation Criteria  

Parameter Value Demand Condition 

Minimum Pressure, psi 45 PHD1 

Minimum Pressure, psi 20 MDD+FF1 

Maximum Velocity, ft/s 6 PHD2 

Maximum Pressure, psi 145 Static1 

Headloss Gradient: 

Pipe Diameter <= 8-inch 

Pipe Diameter > 8-inch and <= 14-inch 

Pipe Diameter >= 16-inch 

10 ft/kft 

5 ft/kft 

3 ft/kft 

PHD1,2 

Pumping Capacity / Supply = MDD3  

Storage Capacity = ADD + FF3  

Source: 

1 Potable Water Distribution System Design Criteria and Standards (North Weld County Water District, Colorado, 

2021) 

2  AWWA M32 (American Water Works Association, 2017) 

3  Recommended Standards for Water Works (Great Lakes - Upper Mississippi River Board of State and Provincial 

Public Health and Environmental, 2022) 
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8 Existing System Evaluation 

This section summarizes the findings from the evaluation of the existing water system. An evaluation of 

the water system was performed to determine the adequacy of the system to supply existing water needs 

using the updated hydraulic model. Overall, the drinking water system was evaluated based on the 

pressure, velocity and headloss Gradient  

The water system evaluation was based on compliance with the service level criteria defined in 

Section 7. The evaluation included analysis of the distribution and transmission piping, pumping, storage 

and supply under MDD, PHD and fire flow demand conditions. All tanks were set at high water level and 

pumps were kept closed. Flows leaving zones through pump stations and PRVs were also accounted for 

as point demands in the model. The model settings are shown in Appendix C. 

8.1 Pressure, Velocity And Headloss Gradient 

System pressures were evaluated under PHD conditions. For the system evaluation, the model scenarios 

were run under steady-state conditions. Figure 8-1 show the pressure at model nodes, while Figure 8-2 

shows the pipeline velocity and Figure 8-3 show the headloss gradient for model pipes under PHD 

conditions. Pressures in the immediate vicinity of facilities (tanks and pump stations) were not evaluated. 

There are no customer connections in these areas and hence not included as part of evaluation. Similarly 

model junctions along the 16-inch main in CR 80.5 are also excluded as these are expected to have low 

pressures due to high elevations. Customers along this water main have water service agreement with 

the District to use private pumps to boost pressures. 

Model results show that pressure in the system ranges from 26 to 143 psi under PHD conditions. Results 

are summarized in Table 8-1 for PHD conditions.  
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Table 8-1.  Existing System Pressure under PHD Conditions 

Pressure 

zone 

Hydraulic 

Grade 

Line (ft) 

Elevation Range Static Pressure Range Model Result 

Highest 

Elevation 

(ft) 

Lowest 

Elevation 

(ft) 

Maximum 

Pressure 

(psi) 

Minimum 

Pressure 

(psi) 

Lowest 

Pressure 

(psi) 

Highest 

Pressure 

(psi) 

1, HR 5163 5057 4766 172 46 26 143 

1A 5013 4891 4682 143 53 30 103 

2 4966 4846 4648 138 52 46 136 

2A 5029 4898 4761 116 57 51 106 

3 5087 4934 4780 133 66 33 96 

4 5027 4902 4656 161 54 40 126 

4A 4911 4787 4643 116 53 47 107 

5E 4857 4752 4559 129 45 45 108 

5A 4751 4597 4547 88 67 67 83 

5W 4876 4746 4611 115 56 39 93 

6 5249 5139 4881 159 48 45 131 

7 5389 5266 5031 155 53 42 142 

7A 5238 5068 4982 111 74 51 93 

7B 5332 5191 5022 134 61 56 133 

8 5357 5184 5053 132 75 72 129 

Notes:  

Model nodes where static pressure is lower than 45 psi are excluded in the above table. 

Pressure criteria is not met under PHD conditions in Sub-zones 1, 1A, 3, 4, 5W, and 7. Lowest pressure 

occurs in Zone 1 east of PS6 and highest pressure is in Zone 1 in the Hidden valley subdivision. Low 

pressure areas and areas with high headlosses are discussed below for each Sub-zone.  

8.1.1 Sub-zone 1 

Model predicted pressures below 45 psi in Zone 1 along CR 80, CR 19, east of PS6, near the Ault master 

meter and upstream of Zone 3. There is a 2-inch water line along CR 80 that has high headlosses 

(greater than 10 ft/kft) resulting in low pressure along this line. If additional taps are expected along this 

line in the future, District should consider upsizing the 2-inch water main or looping with the 4-inch main 

along CR15. Low pressures in the eastern portion of the zone are due to a combination of headloss in the 

14-inch main along CR 80 and distance from the source. Currently there is a 16-inch and 18-inch main 

leaving Tank 1. The 16-inch main connects to a 36-inch main upstream of PS6. East of PS6 is a 14-inch 

line that goes to the master meter Ault. The 18-inch main from the tank connects to a 20-inch main at CR 

78 and State Highway 257. The 20-inch main continues east to Zone 1A along CR 76. The system is 
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close to being limited on transmission main capacity in conveying water to east. Upsizing the 16-inch 

water main leaving Tank 1 and the 14-inch main east of PS6 would alleviate the low pressures in the 

eastern portion of the zone.  

8.1.2 Sub-zone 1A 

Zone 1A conveys water to the zones in east namely Zone 4 and 5. Water is pumped to Zone 4 from Zone 

1A. Zone 5 is served by Tank 5 which receives water from Zone 1A through a PSV, set at 35 psi. 

Currently there is a single PRV, PRV_39_76 that serves Zone 1A. Downstream of the PRV is a 16-inch 

main that splits into two 12-inch mains. The 12-inch main connects to a 10-inch at CR 74 and CR 41 

which extends all the way to the 16-inch at CR 49 on the suction of PS4. As shown in Figure 8-1, there 

are low pressures (<45 psi) in the zone near the intersection of CR 74 and CR 45 and CR49. The 10-inch 

main along CR 74 has high headloss (>8 ft/kft) and the system loses ~83 feet of head between the PRV 

and CR 45. It should be noted that under these conditions there is very low flow (~60 gpm) to Tank 5 

through the PSV. When a point demand was modeled upstream of the PSV, equal to the MDD of Zone 5, 

model predicted pressures lower than 20 psi in Zone 1A. This indicates that the current system does not 

have conveyance capacity to serve PS 4 and Tank 5 simultaneously.  

The District is currently planning a secondary supply to Zone 1A through a new PRV at CR 39 and CR 

72. This project is referred to as the “Eaton Pipeline”. This includes extending the existing 30-inch 

transmission main in Zone 1 along CR 72 from CR 29 to CR 39. As part of Phase 1 of the Eaton Pipeline 

project the 30-inch transmission main was extended from CR 29 to CR 33 and is expected to be online in 

2025. Phase 2 of the project is being currently designed by Trihydro Corporation (Trihydro) and involves 

extending the transmission main from CR 33 to CR 39 with a new PRV to serve Zone 1A. The new water 

line will tie-in to the 12-inch in Zone 1A at 19495 CR 72. This project will help to improve pressures in the 

zone. 

8.1.3 Sub-zone 5W 

The lowest pressure is 39 psi at the southern end of the zone along 16th Steet. Currently there is a single 

4-inch main that serves this area. Given the pressure is marginally below 45 psi and the headloss in 4-

inch main is not excessive (< 10ft/kft), no improvements are recommended. If the District receives 

additional tap requests in this area, then upsizing or looping should be considered.  

8.1.4 Sub-zone 4 

Pressures below 45 psi are predicted along a 4-inch main on CR 72 west of CR 55 and at the intersection 

of CR 80 and CR 53. These nodes are in the upper end of the elevation range for this pressure zone. 

There are mains that do not meet the headloss criteria – the 8-inch main going south from Tank 4 to CR 

72 along CR 55 and a 3-inch main on CR 74 that serves Aurora farms. In Zone 4A, the 2.5-inch main 

west of CR 59 has headloss gradient greater than 10ft/1000ft. No recommendations are made at this time 

as these do not cause low pressures but will be monitored in future scenarios.  
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8.1.5 Sub-zone 5E 

Minimum pressure of 45 psi is met in this zone. However, there are some small mains (< 4”) with 

headloss gradient greater than 10ft/kft. including the 2-inch main along CR 57, between CR 64.5 and CR 

64 and the 2-inch main along CR 60.5, between CR 57 and CR 59. If additional tap sales occur in this 

area in the future, upsizing of these mains should be considered.  

8.1.6 Sub-zone 6 

Zone 6 has a Bulk Fill station located at Circle 88 west of CR 35. Pressure in this zone could vary 

depending on the use of this station. Based on the data provided by the District, demand ranges from 100 

to 900 gpm during summer months with an average demand of 465 gpm. If the bulk station was not in 

use, then the pressure criteria would be met in the zone. With a demand of 465 gpm, the lowest pressure 

in the zone is 26 psi. Pressures below 45 psi are predicted at the intersection of CR 90 and CR 37, CR 92 

and CR 39 and CR 92 and CR 41. There is a 12-inch main going east from Tank 6 to CR 29 which then 

reduces to a 10-inch. The 10-inch ends at CR 33 and reduces to an 8-inch that serves the Bulk fill station. 

The high headloss in the 8-inch main combined with the headlosses through small mains (< 6”) results in 

low pressures in the northeast portion of the zone. As low pressures are reported only when the bulk fill 

station is operating, no recommendations are made in this scenario.  

8.1.7 Sub-zone 7 

Excluding the high elevation nodes where static pressures is less than 45 psi, the lowest pressure in the 

zone is 42 psi on an 8-inch main along CR 86 east of CR 15. Given the pressure violation is minor, no 

recommendations are made for this location.  
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8.2 Storage Capacity Evaluation 

Storage capacity was evaluated for each tank in the system using the criteria described in Section 7. The 

required storage was calculated as one average day demand plus the highest fire flow required in the 

zone served by the tank. The fire flow requirements used in storage evaluation were adopted from the 

previous Master Plan by PIC and are shown in Table 8-2 for each zone. 

Table 8-2.  Fire Flow Requirements 

Tank 
Fire Flow Requirement 

(gpm) 
Duration (hours) 

Fire Flow Storage 

Volume (MG) 

1 3500 3 0.63 

4 500 2 0.06 

5 500 2 0.06 

6 1500 2 0.18 

7 1500 2 0.18 

The required storage was compared against the existing storage for each zone. The required storage is 

summarized in Table 8-3. There are deficits in all tanks except for tank 7. An additional 2.4 MG of storage 

is required under existing demand conditions.  

Table 8-3.  Storage Capacity Evaluation 

Tank 1 4 5 6 7 

Existing Average Day Demand (MG) 6.8 1.3 0.5 0.7 0.6 

Fire Flow (MG) 0.6 0.1 0.1 0.2 0.2 

Existing Storage (MG) 6.5 0.3 0.5 0.5 1.0 

Required Storage = ADD1+FF (MG) 7.5 1.3 0.6 0.9 0.8 

Surplus / Deficit (MG) -1.0 -1.0 -0.1 -0.4 0.2 

Note:  

1 ADD for each tank includes demands for primary zone and all its subzones.  

8.3 Pumping Capacity Evaluation 

Each pump station should have a minimum pumping capacity to meet maximum day demands. The 

required pumping capacity is compared to the total firm capacity (largest pump out of service in each 

pump station) for each zone. Table 8-4 presents the pumping capacity requirements for each pump 

station in the system. There are no deficits under existing demand conditions. 
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Table 8-4.  Pumping Capacity Evaluation 

SCADA Zone 
Included 

Sub-zones 

MDD, 

gpm 

Required 

Pump 

Capacity, gpm 

Firm 

Capacity, 

gpm 

Surplus/ 

Deficit 

Additional 

Capacity 

Required 

System wide 

(PS1 & SVPS) 
All zones 11,805 11,805 20,100 8,295 None 

3 (PS 4) 4, 4a 1,476 1,476 1,750 274 None 

5 (PS 6) 6, 8 944 944 2,200 1,256 None 

6 (PS 7) 7, 7a, 7b 685 685 1,300 615 None 
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9 Future System Evaluation 

System pressures were evaluated under PHD conditions. For the purpose of the system evaluation, the 

model scenarios were run under steady-state conditions. Pressures in the immediate vicinity of facilities 

(tanks and pump stations) were not evaluated. There are no customer connections in these areas and 

hence the areas are not included as part of distribution system pressure evaluation. Similarly model 

junctions along the 16-inch main in CR 80.5 are also excluded as these are expected to have low 

pressures due to high elevations. Customers along this water main have water service agreement with 

the District to use private pumps to boost pressures. 

Each SCADA zone that serves subzones through a PRV or pump station should meet the MDD of the 

downstream subzone. Since the PRV or pump station is the source of supply, the supply should be equal 

to MDD. To ensure the higher zone has adequate capacity to serve the Sub-zones, in the model each 

SCADA zone was separated hydraulically, and a point demand was applied, equal to the downstream 

SCADA zone’s MDD, to the outflow points of the supplying SCADA zone. For example, SCADA zone 6’s 

MDD (1.3 MGD) was applied directly upstream of PS 7 in SCADA zone 1 in the 2025 PHD scenario in 

addition to the other point demands for SCADA zone 2 and 5.  

Projects that are currently under construction or in design were activated in future model scenarios based 

on when they are expected to be online. These include the NEWT 3 transmission main and Eaton 

pipeline projects as explained below: 

• NEWT 3 is a 42-inch transmission main that will extend from the SVPS to the District’s existing 

36-inch main at CR 13. From the 36-inch main at CR 13 & State Highway 14, NEWT 3 will 

continue east to T1. There will be a flow control valve on NEWT 3 to regulate flow to T1. This 

project is currently under construction and expected to be online in 2025. 

• The District is planning a new transmission main as a secondary supply to move water from west 

to east of the system. This pipeline extension project is referred to as the “Eaton Pipeline”. The 

project includes extending the 30-inch transmission main in Zone 1 along CR 72 from CR 29 to 

CR 39. As part of Phase 1 of the project this 30-inch transmission main along CR 72 in Zone 1 

was extended from CR 29 to CR 33 and went online in 2024. Phase 2 of the project is being 

currently designed by Trihydro and involves extending the transmission main along CR 72 from 

CR 33 to CR 39 with a new PRV to serve Sub-zone 1A. Phase 2 is expected to be online in 2030. 

• The District wants to replace the 18-inch main leaving Tank 1 in Sub-zone 1 along State Highway 

257 from Tank 1 to CR 78. This project is being currently designed by Ditesco. At the request of 

District and Ditesco, Stantec evaluated the required pipeline size assuming both the 16-inch and 

18-inch would be replaced by a larger singular pipeline from Tank 1 to CR 80.5. Stantec also 

evaluated the required size to replace the existing 18-inch main between CR 80.5 and CR 78. 

Based on model results under 2040 PHD conditions, a 30-inch main was recommended from 

Tank 1 to CR 80.5 and a 20-inch main from CR 80.5 to CR 78.  
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9.1 Planning Year 2025 

The 2025 PHD scenario was run in the model with existing infrastructure and future projects expected to 

be online in 2025. The future projects active in this scenario includes the NEWT 3 transmission main and 

Phase 1 of the Eaton Pipeline project. 

2025 model results show that pressure in the system ranges from 25 to 136 psi under PHD conditions. 

Results are summarized in Table 9-1 for PHD conditions. The lowest pressure occurs east of PS 6 and 

highest pressure occurs in the Hidden valley sub-division in Sub-zone 1. Low pressures in the eastern 

portion of the Sub-zone 1 are due to the accumulation of headloss in the 16-inch main in CR 80 upstream 

of PS 6 and the 14-inch main along CR 80 and distance from the source. Low pressure areas in each 

Sub-zone are discussed in detail in Sections 9.1.1 through 9.1.10. Figure 9-1 shows the pressure at 

model nodes, Figure 9-2 and Figure 9-3 show the velocity and headloss gradient for model pipes under 

PHD conditions 

Table 9-1.  2025 System Pressure under PHD 

Pressure 

zone 

Hydraulic 

Grade Line 

(ft) 

Elevation Range Static Pressure Range 2025 Model Results 

Highest 

Elevation 

(ft) 

Lowest 

Elevation 

(ft) 

Maximum 

Pressure 

(psi) 

Minimum 

Pressure 

(psi) 

Lowest 

Pressure 

(psi) 

Highest 

Pressure 

(psi) 

1 5,163 5,057 4,766 172 46 25 136 

1A 5,013 4,891 4,682 143 53 30 103 

2 4,966 4,846 4,648 138 52 46 129 

2A 5,029 4,898 4,761 116 57 51 106 

3 5,087 4,934 4,780 133 66 36 83 

4 5,027 4,902 4,656 161 54 41 135 

4A 4,911 4,787 4,643 116 53 47 88 

5E 4,857 4,752 4,559 129 45 45 107 

5A 4,751 4,597 4,547 88 67 67 83 

5W 4,876 4,746 4,611 115 56 41 95 

6 5,249 5,139 4,881 159 48 44 117 

7 5,389 5,266 5,031 155 53 30 128 

7A 5,238 5,068 4,982 111 74 49 91 

7B 5,332 5,191 5,022 134 61 55 133 

8 5,357 5,184 5,053 132 75 74 132 

Notes:  

Model nodes where static pressure is lower than 45 psi are excluded in the above table. 
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9.1.1 Sub-zone 1  

Sub-zone 1 receives water directly from SCFP, via the five main transmission mains (NWP, NEWT, SVP, 

MVP and NEWT 3) and from Tank 1. Sub-zone 1 supplies all other model Sub-zones, transferring water 

to four PRVs, three pump stations and one tank. Currently there is a 16-inch and 18-inch main leaving 

Tank 1. The 16-inch main connects to a 36-inch main upstream of PS6. East of PS6 is a 14-inch line that 

goes to the master meter Ault. The 18-inch main from the tank connects to a 20-inch main at CR 78 and 

State Highway 257. The 20-inch main continues east to Sub-zone 1A along CR 76. Sub-zone 1 also 

receives supplemental flow from Sub-zone 6 via PRV_84_37 at CR 84 and CR 37 northeast of Ault. 

Water from this PRV is supplied to Sub-zone 1 via two 3-inch lines.  

The model predicts pressures below 45 psi in Sub-zone 1 at the following locations: 

1. CR 82, CR 80 ½, CR 80 and CR 19 in the vicinity of Tank 1, 

2. CR 80, east of PS6, 

3. HWY 14 in the vicinity of the Ault master meter and 

4. CR 39 upstream of Sub-zone 3.  

There is a 2-inch water line along CR 80 that has high headloss (greater than 10 ft/kft) resulting in low 

pressures (<45 psi) along this line. If additional taps are expected along this line in the future, the District 

should consider upsizing the 2-inch water main or looping with the 4-inch main along CR15. Low 

pressures in the eastern portion of the Sub-zone are due to the accumulation of headloss in the 16-inch 

main in CR 80 upstream of PS 6 and the 14-inch main along CR 80 and distance from the source. 

Additionally, headloss is high (> 3 ft/kft) in the 16-inch main in CR 76 north of Eaton and just west of 

PRV_39_76. The system is close to being limited in transmission main capacity in conveying water to the 

east. Upsizing the 16-inch water main leaving Tank 1 and the 14-inch main east of PS6, would alleviate 

the low pressures in the eastern portion of the Sub-zone.  

9.1.2 Sub-zone 3 

Sub-zone 3 receives water from Sub-zone 1 via a singular PRV, PRV_Zone_3. Water from the PRV 

enters the zone through an 8-inch water main which reduces to two 6-inch lines near CR 42. 

PRV_Zone_3 has a pressure setting of 64 psi. However, during PHD the upstream pressure at this PRV 

is 36 psi, 28 psi less than the pressure setting. Pressure within the zone meets the criteria except for at 

the far eastern edge of the zone which is at the higher elevation of the zone. Pressure at this location is 

just below 45 psi which is directly related to the reduced pressure at the PRV. The system is close to 

being limited in transmission main capacity in conveying water to the east. Upsizing the 16-inch water 

main, leaving Tank 1 and the 14-inch main east of PS6, would alleviate the low pressures in the eastern 

portion of the Sub-zone.  
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9.1.3 Sub-zone 1A 

Water is supplied to Sub-zone 1A from Sub-zone 1. Currently there is a single PRV, PRV_39_76 that 

serves Sub-zone 1A. Downstream of this PRV is a 16-inch main that splits into two 12-inch mains. The 

12-inch main connects to a 10-inch main at CR 74 and CR 41 that extends all the way to the 16-inch main 

at CR 49 on the suction side of PS4. Zone 1A conveys water to Sub-zones in the east namely Sub-zones 

4 and 5E. Sub-zone 5E is served by Tank 5 which receives water from Sub-zone 1A through a PSV, set 

to 35 psi and water exits Sub-zone 1A to serve Sub-zone 4 via PS 4.  

The model was run with the existing PSV setting of 35 psi, upstream of Tank 5 and a point demand of 

1,475 gpm upstream of PS4 (representing the MDD of Sub-zone 4). For these conditions, flow through 

the PSV is 53 gpm and, as shown in Figure 9-1, there are low pressures (< 45 psi) in Sub-zone 1A at the 

following locations: 

1. At the intersection of CR 74 and in CR 45 from CR 74 to CR 72, 

2. At the intersection of CR 74 and CR 51,  

The 12-inch main downstream of PRV_39_76 and the 10-inch main along CR 74 have a high headloss 

gradient (> 5 ft/kft). The total head loss from the PRV to CR 45 is ~89 feet. This shows that Sub-zone 1A 

does not have adequate capacity to serve both PS4 and Tank 5. The Eaton Pipeline project, which will 

provide a secondary supply to Sub-zone 1A through a new PRV at CR 39 and CR 72, will help to improve 

pressures in Sub-zone1A and improve flow to Tank 5. In addition to the Eaton pipeline project, replacing 

the 10-inch main along CR 74 would reduce the headlosses across Sub-zone 1A.  

9.1.4 Sub-zone 5W 

This zone is served primarily by PRV_392_41 from Sub-zone 1A. The lowest pressure is 41 psi at the 

southern end of the Sub-zone along 16th Steet. Currently there is a single 4-inch main that reduces to a 

3-inch and 2.5-inch west of Elder Ave. that serves this area. Given that the pressure is marginally below 

45 psi and the headloss and velocity in the 4-inch main are not excessive (< 10ft/kft and < 5 ft/s), no 

improvements are recommended. If the District receives additional tap requests in this area, then upsizing 

or looping should be considered.  

9.1.5 Sub-zone 4  

Pressures below 45 psi are predicted along a 4-inch main on CR 72 west of CR 55 and at the intersection 

of CR 80 and CR 53. These nodes are in the upper end of the elevation range for this pressure Sub-zone. 

There are two, 4-inch pipelines in the northeastern part of the system that service the flow controlled High 

Plains Dairy at CR 76 and 59 and north of CR 74 in CR 61 with high headloss gradients (greater than 10 

ft/kft). Additionally, there is a segment of 3-inch pipe just east of CR 59 in CR 74 that has a high headloss 

gradient (greater than 10 ft/kft). No recommendations are made at this time as these do not cause low 

pressures but will be monitored in future scenarios.  
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9.1.6 Sub-zone 4A 

Sub-zone 4a receives water from Sub-zone 4 via two PRVs located in CR 68 at the intersection of CR 55 

and CR 61. In Sub-zone 4A, the 2.5-inch main west of CR 59 has headloss gradient (greater than 

10ft/kft). No recommendations are made for 2025. 

9.1.7 Sub-zone 5E  

Sub-zone 5E receives water via a PSV in Sub-zone 1a which fills Tank 5 at a pressure setting of 35 psi. 

Water exits Tank 5 via a 16-in pipeline in CR 53 which continues to the Town of Gill. Water is then 

supplied to Sub-zone 5A via a 6-in pipeline and PRV. There are some small mains (< 4-inch) with 

headloss gradient greater than 10ft/kft. This includes the 4-inch main along CR 55 between CR 62 ¾ and 

62; the 2-inch and 2.5-inch main along CR 62 ¾ between CR 55 and CR 57; and the 2-inch main in CR 

60 ½ between CR 57 and CR 59. If additional tap sales occur in this area in the future, upsizing of these 

mains should be considered.  

9.1.8 Sub-zone 6 

Zone 6 has a Bulk Fill Station located at Circle 88 west of CR 35. There is a 12-inch main going east from 

Tank 6 to CR 29 which then reduces to a 10-inch. The 10-inch main ends at CR 33 and reduces to an 8-

inch main that serves the Bulk Fill Station. According to the District, this station will be taken out of service 

by 2025 and so the demand for bulk fill station was removed from the model for 2025 and other future 

scenarios. Pressures below 45 psi occur in the northeastern part of the Sub-zone in CR 90 between CR 

37 and 39 and in CR 39, north of CR 92. There are two meters with pressures below 45 psi with lowest 

being 44 psi. It should be noted that there are no headloss gradients or velocities greater than the 

District’s standards, therefore there are no recommendations for this Sub-zone at this time. 

9.1.9 Sub-zone 7  

Low pressures are observed near the vicinity of Tank 7 which is expected due to high elevation. 

Excluding these high elevation nodes near the tank (where static pressures are less than 45 psi), the 

lowest pressure in the Sub-zone is 30 psi on an 8-inch main along CR 86 east of CR 15. Given the 

distance from the source (~22,000 feet) and the node being in the higher elevation range of the zone (the 

static pressure at this location is 55 psi), the total headloss between the source and this location (58 feet) 

is not unreasonable for PHD conditions. The velocity in the 8-inch main servicing this location is 1.6 ft/s 

and there is no service connection at this location and therefore, no recommendations are made for this 

location.  
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9.1.10 Sub-zone 7A 

Sub-zone 7A receives water from Tank 7 in Sub-zone 7 via PRV_14_19.5 (east of HWY 257 in HWY 14) 

and a 2-in pipeline. The headloss gradient in this pipeline is high (greater than 10 ft/kft) with a total 

headloss of 14 feet. Minimum pressure criteria of 45 psi are met in this zone. If additional tap sales occur 

in this area in the future, upsizing of this main should be considered. 
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9.2 Planning Year 2030 

The following four scenarios were evaluated in the model for 2030: 

• 2030 Scenario 1A: Includes additional flow to Master Meters and the remaining reserve capacity 

is allocated to rural water users. 90% of the remaining reserve capacity is allocated to the market 

area, and 10% is allocated to the non-market area.  

• 2030 Scenario 1B: All the reserve capacity is allocated to the rural water users of which 90% is 

allocated to the market area, and 10% is allocated to the non-market area. 

• Scenario 2A: Includes additional flow to Master Meters and the remaining reserve capacity is 

allocated to rural water users. 80% of the remaining reserve capacity is allocated to the market 

area, and 20% is allocated to the non-market area. 

• Scenario 2B: All the reserve capacity is allocated to the rural water users of which 80% is 

allocated to the market area, and 20% is allocated to the non-market area. 

The future projects active in this scenario includes the NEWT 3 transmission main and Phase 1 and 

Phase 2 of the Eaton Pipeline project. Table 9-2 presents a summary of results for each scenario. A 

comparison of model results shows that Scenario 1A is the worst-case condition (lowest minimum 

pressure) for SCADA zone 1 and Scenario 2B is the worst-case for non-market areas. Figure 9-4 through 

Figure 9-9 show the PHD pressure, velocity and headloss gradient results for Scenarios 1A and 2B. 

Figures for other demand scenarios are documented in Appendix E. SCADA zones 4 and 6 have results 

similar to 2025. Other zones with deficiencies are discussed in the following sections. 

Table 9-2.  Summary of Model Results - 2030 

SCADA ZONE 

Model Pressure Range  

(psi) 

Scenario 1A Scenario 1B Scenario 2A Scenario 2B 

1 22 - 122 25 - 145 22 - 144 24 - 145 

2 32 – 106 30 – 106 31 – 106 29 - 106 

3 41 - 126 40 - 124 40 - 125 37 - 121 

4 39 - 105 39 - 101 39 - 102 37 - 97 

5 40 - 126 38 - 126 36 - 126 26 - 126 

6 30 - 125 30 - 125 30 - 125 30 - 125 
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9.2.1 SCADA Zone 1 

SCADA Zone 1 includes Sub-zones 1, 2, 2A, 3, and HR. Sub-zone 1 is served by Tank 1 which receives 

water from SCFP via NWP, MVP and NEWT 3. Other Sub-zones in SCADA Zone 1 receive water from 

Sub-zone 1 via PRVs.  

• In addition to the low-pressure areas in SCADA zone 1 in 2025, low pressures are also noted 

along CR 78 east of CR 23 in 2030. 

• A comparison of the model results shows that Scenario 1A is the worst-case condition for Sub-

zone 1 as it has the high demands for towns combined with tap sales. A comparison of the 

scenarios with and without additional flow to Ault master meter shows that the additional flow to 

Ault increases the headloss through the 12-inch main resulting in low pressures near Ault and 

upstream of Zone 3 PRV. For example, in Scenario 1A with additional flow to Ault, the headloss 

gradient through the 12-inch main is 3ft/kft compared to 1.8ft/kft in Scenario 1B without additional 

flow to Ault. Similarly, pressure at Ault drops to 34 psi in Scenario 1A compared to 45 psi in 

Scenario 1B. 

•  The 16-inch and 18-inch main leaving Tank 1 are nearing their capacity (with headloss gradient 

equal to 3.4 and 3ft/kft) causing low pressures east of PS6 and near the intersection of CR 78 & 

CR 23. 

• Lowest pressures in the zone occurs east of PS6 in all four scenarios. Low pressures occur along 

CR 80 between Hilltop Circle and W.B. Farms Rd with lowest pressure of 25 psi. There are four 

meters that have pressures below 35 psi. These low pressure junctions are located on a 14-inch 

main and are approximately six miles from Tank 1. The total headloss between Tank 1 and the 

location is approximately 75 feet. The distance from the source combined with the nodes being in 

the higher elevation range of the zone causes low pressure.  

9.2.2 SCADA Zone 2 

This SCADA zone includes sub zones 1A and 5W. Phase 2 of the Eaton pipeline project is active in 2030 

and there is a new PRV serving sub zone 1A at the intersection of CR 39 & 72.  

• Low pressures (<45 psi) are observed at the intersection of CR 45 & 74 and upstream of PS4 in 

all four scenarios. This area is served by a 10-inch main and is located approximately four miles 

from PRV_39_76. The headloss gradient through the 10-inch main is ~6ft/kft. and as such, the 

10-inch main is considered undersized to meet the demands of the zone and serve PS4. The 

area at CR 45 & 74 is on a ridge. The high ground elevation combined with high headloss through 

the 10-inch main result in low pressures in this area. 
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• Sub-zone 1A also serves the eastern zones namely Sub-zone 4 and 5. Sub-zone 4 is served by 

PS4 and Sub-zone 5 is served by Tank 5 which receives water from Sub-zone 1A through a PSV. 

Flow through the existing PSV to Tank 5 varies from 20 gpm to 162 gpm depending on the tap 

sales in Sub-zones 4 and 5. MDD of Sub-zone 5 varies from 635 gpm to 782 gpm between the 

four scenarios. Flow through the PSV to Tank 5 is lower than the MDD of Sub-zone 5. Tank 5 

cannot be filled while Pump Station 4 is operating. Additional improvements are required in this 

zone to fill tanks 4 and 5 simultaneously and to address the low pressure issues in Sub-zone 1A.  

• There are no changes in Sub-zone 5W compared to 2025. Pressures below 45 psi occur in the 

southern end of the zone along 16th Street with lowest pressure at 41 psi. 

9.2.3 SCADA Zone 3 

SCADA Zone 3 includes sub zones 4 and 4A. Model results for the four scenarios for planning year 2030 

in SCADA Zone 3 are summarized below: 

• There is no significant difference in minimum and maximum pressure between the four scenarios.  

• Low pressure nodes are similar to 2025, occurring at the high elevation nodes in the zone.  

• PS 4 receives water from Sub-zone 1A which then fills Tank 4. When PS4 is operating, the 

increased flow increases headloss in Sub-zone 1A resulting in low pressure. If PS4 is operated at 

high flow rate, Tank 5 cannot be filled from Sub-zone 1A. During MDD conditions, due to the 

reduced pressure in Sub-zone 1A, PS4 is operated at a reduced capacity. This causes difficulty in 

filling Tank 4.  

9.2.4 SCADA Zone 5 

SCADA Zone 5 includes Sub-zones 6 and 8. All four scenarios were run without the Bulk Fill Station.  

• Scenario 1A has similar results to 2025 with pressures below 45 psi occurring in the northeastern 

part of the Sub-zone in CR 90 between CR 37 and 39 and in CR 39, north of CR 92. There are 17 

meters with pressures below 45 psi of which two meters have pressures below 35 psi. The lowest 

pressure in Sub-zone 6 is 34 psi. There is a dairy located in this area with high demand and is 

served by a 6-inch main. This is approximately nine miles from Tank 6. The distance from the 

source, combined with the headloss through small mains, causes low pressure. 

• For other three scenarios, as tap sales are increased in the eastern portion of the zone, there are 

more junctions with low pressure north of CR 88 and east of CR 37. There are 41 meters in this 

area with pressures below 45 psi, of which 19 meters have pressures below 35 psi. The lowest 

pressure of 21 psi in Sub-zone 6 is observed in Scenario 2B as it has the highest tap sales 

allocated to non-market area. 

• Currently, there is an 8-inch and 4-inch main (from CR 35 to CR 39 along CR 88 and CR 90) 

serving the entire eastern portion of the zone. As the demand increases, both mains are stressed 

causing low pressures in this area. Pressure in this area ranges from 24 to 44 psi. The headloss 

gradient through the 8-inch main is 6ft/kft while the headloss gradient through the 4-inch is 

greater than 10 ft/kft. Low pressures occur because of the assumed future tap sales. Without any 
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future tap sales, the lowest pressure in Sub-zone 6 is 44 psi. If additional tap sales occur in the 

eastern portion of the zone, improvements such as increased piping capacity would be required 

to reduce headloss and maintain appropriate minimum pressures.  
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9.3 Planning Year 2040 

Four scenarios were evaluated under 2040 PHD conditions. No additional infrastructure is added in this 

scenario. The Bulk fill station was not included in Sub-zone 6 in all four scenarios. Figure 9-10 through 

Figure 9-15 show the PHD pressure, velocity and headloss gradient results for Scenarios 1A and 2B. 

Figures for other demand scenarios are documented in Appendix E. A summary of model results is 

presented below for each SCADA zone: 

9.3.1 SCADA Zone 1 

• Pressures drop below 20 psi in all four scenarios in Sub-zone 1 without any additional 

improvements. Pressures below 20 psi are reported along CR 80 from PS6 all the way to CR 39 

and Highway 14. These junctions are located on the 14-inch main approximately 6 miles from 

Tank 1. The headloss gradient in the 14-inch itself is not excessive (2ft/kft) but the accumulated 

headlosses through the 16-inch and 18-inch leaving Tank 1, combined with the distance and 

relatively higher elevation of these junctions, causes low pressures.  

• Low pressures are noted east of CR 23 along CR 78 on a 4-inch main. These low pressures 

indicate the system cannot serve additional growth without additional improvements. As 

discussed previously, the 16-inch and 18-inch leaving Tank 1 are undersized to meet future 

demands. The headloss gradient through the 16-inch pipeline is 6ft/kft and through the 18-inch 

main is 5ft/kft. The velocity in both the pipelines is ~6ft/s. These pipelines need to be upsized to 

meet the pressure criteria in all scenarios.  

• The model was run with the 16-inch upsized to a 30-inch and the 18-inch upsized to a 20-inch 

main. Results show that these improvements are adequate to meet the pressure criteria in 

Scenarios 1B and 2B. However, in Scenarios 1A and 2A pressure is below 35 psi near the Ault 

master meter. To meet the pressure criteria with additional flow to towns, the 14-inch and 12-inch 

going to Ault need to be upsized.  

• Velocity over 6ft/s is also reported in the 30-inch main along CR 76 and State Highway 257 in the 

southern portion of Sub-zone 1 in all four scenarios. This is due to the limited transmission 

capacity in this Sub-zone in conveying water from west to east. To resolve the velocity violation, 

the 16-inch and 18-inch mains leaving Tank 1 need to be upsized.  

9.3.2 SCADA Zone 2 

• Sub-zone 1A has pressures below 45 psi in all four scenarios. Pressure below 45 psi are noted at 

the intersection of CR 45 and CR 74 and at CR 49 and CR 74. This is due to the high headloss 

gradient through the 10-inch main along CR 74, which is ~7ft/kft.  

• In Scenario 1A, with ~1600 gpm going to Sub-zone 4, there is only 107 gpm going to Tank 5. As 

demand for Sub-zone 4 increases in the other three scenarios, there is no flow going to Tank 5. 

This is due to the high headloss in the 10-inch main along CR 74 combined with the distance of 

Tank 5 from the two PRVs that serve Sub-zone 1A. Infrastructure improvements, such as 
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increased piping capacity to reduce headloss under high demands, are required to meet pressure 

objectives in Sub-zone 1A and to fill Tank 5 in all four scenarios. 

9.3.3 SCADA Zone 4 

• There are low pressures in the southern portion of Sub-zone 5E in Scenario 2B due to the 

increased tap sales and undersized mains in this area. There are 52 meters with pressures below 

45 psi of which 5 meters have pressures below 35 psi. The lowest pressure in the Sub-zone in 

Scenario 2B is 24 psi. This zone is served by Tank 5. There is a 16-inch leaving the tank which 

then reduces to a 12-inch at CR 64.5 and Highway 37. The 12-inch reduces to a 6-inch and 2-

inch at CR 57. The 6-inch main has a headloss gradient of 15 ft/kft.  

• The high headlosses in the small mains result in low pressures in Scenarios 1B and 2B due to the 

increase in tap sales as compared to Scenarios 1A and 2A. If additional tap sales occur in the 

southern portion of the zone, the small mains should be upsized. 

9.3.4 SCADA Zone 5 

• Pressure criteria is not met in Sub-zone 6 in all four scenarios in the eastern portion of the zone 

(east of CR 35 and north of CR 88). The 10-inch main going east from Tank 6 along Circle 88 is 

approximately two miles long and has a headloss gradient of ~7ft/kft.  

• The 10-inch main reduces to an 8-inch at CR 33. Although the headloss gradient criteria in the 8-

inch main is met (~8 ft/kft), the headlosses accumulate over the seven miles from Tank 6, 

causing low pressures east of CR 37. Pressures drop below 20 psi (as low as 3 psi) indicating 

this Sub-zone cannot support any additional growth without improvements.  

• The lowest system pressures (below 20 psi) are observed in Scenario 2B which has the highest 

tap sales in Sub-zone 6. However, low pressures are caused by the assumed tap sales in this 

location. If no additional growth occurs in Sub-zone 6, then no improvements are required. 

Infrastructure improvements are required if new tap sales occur in Sub-zone 6. 
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9.4 Future Storage Capacity Evaluation 

Storage capacity was evaluated for each tank in the system using the criteria described in Section 7. 

Fire flow requirements for a zone are based on the highest required fire flow in the zone. The fire flow 

requirements used in storage evaluation were adopted from the previous Master Plan by PIC and are 

shown in Table 9-3 for each zone. 

Table 9-3. Fire Flow Requirements 

Tank 
Fire Flow Requirement 

(gpm) 
Duration (hours) 

Fire Flow Storage 

Volume (MG) 

1 3500 3 0.63 

4 500 2 0.06 

5 500 2 0.06 

6 1500 2 0.18 

7 1500 2 0.18 

Based on discussions with the District, the storage capacity evaluation was done using three 

methodologies as shown below: 

• Method 1: Required Storage = MDD + FF (MG) 

• Method 2: Required Storage = ADD 

• Method 3: Required Storage = ADD + FF (MG) 

Method 1 determines storage as one day of MDD (in MG) plus the highest fire flow required in a zone. 

This methodology is based on the previous Master Plan. In Method 2, required storage is calculated as 

one day of ADD (volume equal to average daily demand) in MG. Results from the three different 

methodologies were presented to the District. After discussions with the District, it was decided that 

Method 3 will be utilized for the storage evaluation. The highest ADD among the four scenarios was used 

for each zone for 2030 and 2040. Results of the storage evaluation for planning years 2025 through 2040 

are shown in Table 9-4. The evaluation shows a storage deficit in all but Tank 7 for all planning years. An 

additional 4 MG of storage is required by 2025, 8.2 MG is required by 2030 and 14 MG by 2040. 

The deficit at tank 5 is minor and no recommendations are made for Tank 5. The deficit at Tank 6 is 

caused by the assumed future tap sales in the zone. Since these tap sales may not occur, no additional 

storage is recommended at Tank 6. Additional storage is recommended in Sub-zone 1 and Sub-zone 4. 
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Table 9-4. Future System Storage Assessment  

Tank Site / 

SCADA Zone 

Existing 

Storage 

(MG) 

Fire Flow 

Storage 

(MG) 

2025 2030 2040 

ADD 

(MG) 

Required 

Storage 

(MG) 

Surplus / 

Deficit 

(MG) 

ADD 

(MG) 

Required 

Storage 

(MG) 

Surplus / 

Deficit 

(MG) 

ADD 

(MG) 

Required 

Storage 

(MG) 

Surplus 

/ Deficit 

(MG) 

TANK 1 

SCADA Zone 

1 & 2 

6.5 0.63 8.2 8.8 -2.3 11.8 12.4 -5.9 17.2 17.8 -11.3 

TANK 4 

SCADA Zone 

3 

0.3 0.06 1.2 1.3 -1 1.4 1.5 -1.2 1.6 1.7 -1.4 

TANK 5 

SCADA Zone 

4 

0.51 0.06 0.5 0.6 -0.1 0.6 0.7 -0.2 0.9 1 -0.5 

TANK 6 

SCADA Zone 

5 

0.45 0.18 0.7 0.9 -0.5 1.2 1.4 -1.0 1.6 1.8 -1.4 

TANK 7 

SCADA Zone 

6 

1 0.18 0.7 0.9 0.1 0.8 1 0 0.8 1 0 

Notes: 

Tank 1 includes demands for Sub-zones 1, 1A, 2, 2A, 3, 5W and HR. 

All other tank zones include demands for primary zone and all its sub-zones.  
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9.5 Future Pumping Capacity Evaluation 

Since balancing storage is available in each zone, each pump station should have a minimum pumping 

capacity to meet maximum day demands. The required pumping capacity is compared to the total firm 

capacity (largest pump out of service in each pump station) for each zone.  

Table 9-5 presents the pumping capacity requirements for each pump station in the system for 2025 -

2040. The highest MDD among the four scenarios was used for each zone for 2030 and 2040. There are 

no deficits in 2025 and 2030. In 2040 there are pumping capacity deficits at PS 4. PS 4 serves SCADA 

Zone 3. Currently, the MDD in SCADA zone 3 is 1,475 gpm and the existing PS 4 can only support future 

growth up to 275 gpm. If future growth in this zone exceeds 275 gpm, additional pumping capacity will be 

required at PS 4 in addition to distribution improvements.
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Table 9-5. Future System Pump Capacity Assessment 

SCADA 

Zone 

(Sub-

zone) 

Pump 

Station 

Firm 

Capacity 

2025 2030 2040 

Required 

Pump 

Capacity 

= MDD, 

gpm 

Surplus/ 

Deficit, 

gpm 

Additional 

Capacity 

Required 

Required 

Pump 

Capacity 

= MDD, 

gpm 

Surplus/ 

Deficit, 

gpm 

Additional 

Capacity 

Required 

Required 

Pump 

Capacity 

= MDD, 

gpm 

Surplus/ 

Deficit, 

gpm 

Additional 

Capacity 

Required 

3 (4,4a) PS 4 1750 1476 274 None 1655 95 None 1968 -218 218 

5 (6,8) PS 6 2200 1093 1107 None 1399 801 None 1912 288 None 

6 

(7,7a,7b) 
PS 7 1300 894 406 None 941 359 None 962 338 None 
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9.6 Future Supply Evaluation 

The District uses the SCFP to treat water and has a shared agreement with ELCO and FCLWD. The 

District relies on three transmission mains to convey potable water to the system – 42-inch NEWT 1 and 

NEWT 2 (NEWT), shared 24-inch MVP and 24-inch NWP. A fourth transmission main, NEWT 3 is 

currently under construction. The 42-inch NEWT pipeline begins at SCFP and terminates at the SVPS. 

Downstream of the SVPS is the 24-inch shared MVP which continues through ELCO’s service area and 

terminates at the ELCO vault inside NWCWD’s system. The shared 24-inch and the 42-inch NEWT are 

co-owned by both ELCO and NWCWD. ELCO has numerous service connections along this shared 24-

inch. The 24-inch NWP starts at SCFP and connects to Sub-zone 1 at Highway 14 and CR 13. PS1 is 

located along the 24-inch NWP and can be used to pump water to Tank 1. Similarly, the SVPS can also 

be used to pump water to Tank 1. NEWT 3 will originate at the SVPS and connect to Sub-zone 1 at CR 

13. A schematic of the transmission main system is shown in Figure 9-16. 

A supply evaluation was performed to verify the District’s supply requirements can be met under future 

demand conditions. As per the District’s standards, the supply should be equal to the system MDD. As 

described in Section 1, the capacity of NEWT 1s shared between ELCO and the District. The sharing 

agreement between District and ELCO is 70/30. To be conservative, ELCO’s future flows from NEWT 

were determined using the 70/30 split. Based on the 2014 TM, “NEWT 2 Pipe Size” provided by the 

District, NEWT can deliver up to 27 MGD from SCFP to SVPS under gravity flow from SCFP. By pumping 

flow from SCFP, NEWT can deliver up to 43.5 MGD to SVPS. Using a 70/30 split ELCO’s allocation was 

determined as shown in Table 9-6. 

Table 9-6. Flow to ELCO from NEWT 

Flow Condition Capacity of NEWT, MGD Flow to ELCO, MGD 

Gravity flow from SCFP 27 8 

Pumped flow from SCFP 43.5 13 

A supply analysis was performed under both gravity flow and pumped flow from SCFP. Under existing 

conditions, water is supplied from SCFP to the District by gravity. The HGL is set at 5220 ft under gravity 

conditions which is equivalent to a tank level of 12 feet. As described earlier, NEWT can deliver up to 27 

MGD flow by gravity to SVPS. To get additional flow from SCFP, the HGL needs to be raised. By raising 

the HGL to 5300 ft, NEWT can deliver up to 43.5 MGD while staying within the headloss gradient of 3ft/kft 

and at a velocity of 7ft/s. The hydraulic model was run under both gravity flow from SCFP and pumped 

flow from SCFP to determine the total flow to the District. NEWT 3 was kept active in all the model runs. 

Results are summarized in Table 9-7. 
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Table 9-7. Supply Analysis 

 

SCFP Head 

@5220 ft 

(Gravity from 

SCFP) 

SCFP Head 

@5220 ft 

(Gravity from 

SCFP) 

SCFP Head 

@5300 ft 

(Pumped from 

SCFP) 

SCFP Head 

@5300 ft 

(Pumped from 

SCFP) 

 No pumps ON @ 

SVPS & PS1 

Pumps ON @ 

SVPS & PS1 

No pumps ON @ 

SVPS & PS1 
Pumps ON @ PS1 

ELCO Flow, MGD 8 8 13 13 

Flow from SCFP, MGD 29 36 47 50 

Total Flow through 

NEWT 2 @ SVPS, MGD 
24 26 37 36 

Flow through ELCO 

vault, MGD 
2 11 4 4 

Flow through PS1, MGD 4.6 9 7.3 10.5 

Flow through NEWT 3, 

MGD 
14 8 23 22 

Total Flow to NWCWD, 

MGD 
21 28 34 37 

Model results show that flow through NEWT 2 under gravity conditions is 26 MGD compared to 27 MGD 

in Table 9-6. With pumps ON at both SVPS and PS1 flow through NEWT 2 increases to 31 MGD. 

Similarly, under pumped flow from SCFP, flow through NEWT 2 is 40 MGD compared to 43.5 MGD 

shown in Table 9-6. They are similar to the values shown in Table 9-6 and the minor difference could be 

attributed to the allocation of ELCO demands along the shared MVP line and NEWT 3.  

As shown in Table 9-7, available supply to the District under gravity flow conditions is 21 MGD. An 

additional 7 MGD can be obtained by using the pumps at SVPS and PS1. Under these conditions, 

velocity through the transmission mains is below 5 ft/s, except for the shared 24-inch line which has a 

velocity of 5.8 ft/s. If flow is pumped from SCFP, the District can get up to 37 MGD. Under pumped flow 

from SCFP, there is more flow through NEWT 3 and the velocity in the 24-inch shared line is 3.5 ft/s. 

Velocity in the other three transmission mains are less than 5 ft/s. The headloss gradient is less than 

3ft/kft in both NEWT 2 and NEWT 3 under all conditions. Figure 9-17 shows the available supply to the 

District against the MDD projections.  

 

 



NWCWD Potable Water System Master Plan Update 
9 Future System Evaluation 

 Project: 227705398 73 
 

 

Figure 9-16. Schematic of Transmission Main System 
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Figure 9-17. Supply vs Demand 

As shown in Figure 9-17, under gravity flow from SCFP, available supply is adequate to meet the MDD 

up to 2030. When MDD exceeds 28 MGD, pumping is required at the SCFP. By pumping flow from 

SCFP, available supply increases to 37 MGD which is adequate to meet the MDD of 2040. 

9.7 Fire Flow Analysis  

A fire flow availability analysis was performed under future MDD conditions. The available fire flow at 

existing hydrants were determined using the InfoWater fire flow simulation functionality while maintaining 

a residual pressure of 20 psi. The available fire flow in the system ranges from 100 gpm to 6000 gpm. 

Distribution of available fire flow for 2025 and 2040 is shown in Figure 9-18 and  

Figure 9-19. Results for 2030 are similar to 2025. Around 20% of total hydrants have available fire flow 

less than 500 gpm. These hydrants are located on mains smaller than six inches in diameter. It is not 

typical to have fire hydrants on mains less than six inches. It should be noted that the water distribution 

system mains were not originally sized to provide fire flow. They were sized to meet domestic demands. 

Since the fire flow needs vary widely across the system, requirements are not stated here. The model 

results provide the District with approximate fire flow available at existing hydrant locations. Results are 

shown in Figure 9-20 through Figure 9-22 for planning horizons 2025, 2030 and 2040. 
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10 Recommended Improvements 

The recommended system improvements to address deficiencies under different demand conditions are 

discussed in this section. The mains are sized to meet the velocity criteria of 6 ft/s and to limit the 

headloss gradient as described in Section 3 under PHD conditions. The mains are added to the model 

and pipe sizes are adjusted, if necessary, until the pressure criteria are satisfied. Recommended 

improvements are organized into three planning horizons: Short Term (2025 – 2029), Long Term (2030 – 

2034) and Build-out (2035 - 2040). 

10.1 Short Term (2025 – 2029) 

Based on the results of the system evaluation for existing and 2025 demand conditions, improvements 

are sized to meet the velocity and headloss criteria described in Section 3. the mains are added to the 

model and pipe sizes adjusted, if necessary, until the distribution system criteria shown in Section 3 is 

satisfied. Model results under 2025 PHD with the improvements are shown in Figure 10-1. Low pressures 

in the system with the improvements are discussed below: 

• Pressures below 45 psi are observed along the 2-inch main in CR 80 in Sub-zone 1 with a lowest 

pressure of 40 psi. As described in previous sections, if the 2-inch main is upsized or looped with 

the 4-inch main along CR 15 the pressure criteria would be met.  

• In Sub-zone 1A, low pressures occur at the intersections of CR 74 & CR 45 and CR 74 & CR 49. 

These are at a relatively high elevation. Pressure ranges from 32 to 43 psi. Additional 

improvements are proposed in the next planning horizon that will resolve these low pressure 

issues. Upsizing the 10-inch main along CR 74 from CR 41 to CR 49 will improve pressures in 

Sub-zone 1A. Due to budget constraints, the District will implement these as part of long-term 

improvements.  

• Low pressure areas in Sub-zone 5W occur in the southern portion of Sub-zone along 16th St, 

west of Cedar Ave where the lowest pressure is 42 psi.  

The following projects are recommended to improve system performance: 

• Based on the results of storage evaluation, there is a deficit of 6 MG at Tank 1 by 2030 and a 

total deficit of 11 MG by 2040. The District is planning additional storage of 5 MG at Tank 1 by 

2030 and another 6 MG in the next planning horizon to meet the total storage requirements of 11 

MG by 2040.  

• The storage evaluation showed a deficit of 1 MG in 2025 and another 0.2 MG at Tank 4 in 2030. 

The additional 0.2 MG in 2030 is due to the assumed future tap sales in SCADA Zone 3 which is 

served by Tank 4. Additional storage of 1 MG is proposed at Tank 4 to meet the storage 

requirements for 2025. If additional tap sales occur in the future in SCADA Zone 3, then the 

storage needs should be revisited in 2030.  
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• The District should upsize the existing 16-inch main leaving Tank 1 to 30-inch. The 30-inch 

transmission main is approximately four miles long and will extend from Tank 1 to the existing 36-

inch main upstream of PS6 at the intersection of CR 80 and CR 23.  

• The District should replace the existing 18-inch main along State Highway 257 from CR 80.5 to 

CR 78 with a 20-inch main in Sub-zone 1. 

• Phase 3 of the Eaton pipeline project is being currently designed by Trihydro and involves 

extending the transmission main along CR 72 from CR 33 to CR 39 with a new PRV to serve sub-

zone 1A. Part of Phase 3 is expected to be completed in the next five years. The 30-inch main 

will be extended from CR 33 to Highway 85 in this horizon. 

In addition to the above, NEWT 3 transmission main, which is currently under construction, is expected to 

be online in 2025.  

10.2 Long Term (2030 – 2034) 

Additional improvements are required to meet future demands. Recommended projects for the Long 

Term planning horizon are listed below: 

• Additional storage of 6 MG is proposed at Tank 1.  

• Phase 1 of the 16-inch main in Sub-zone 1A to PS4 should be completed. A new 10,600 foot long 

16-inch main is required in Sub-zone 1A along CR 74 from CR 41 to CR 45. If additional growth 

occurs in Sub-zones 4 or 5, then it is recommended to increase the pressure setting at the two 

PRVs serving Sub-zone 1A by 10 psi. This will increase the HGL from 5,011 feet to 5,034 feet, 

improving the pressure in Sub-zone 1A while not increasing the pressure too high as there are 

some old AC pipes in this zone.  

• Construction of the remaining portion of Phase 3 of the Eaton pipeline project, which involves 

extending the 30-inch transmission main along CR 72 from Highway 85 to CR 41 for 

approximately 5,800 feet, with a new PRV to serve Sub-zone 1A, will be completed in this 

horizon. 

Model results under 2030 PHD conditions with the recommended improvements are shown in  

Figure 10-2. Low pressures in the system with the improvements are discussed below: 

• In Scenario 2B, pressures below 45 psi are observed along the 2-inch main in CR 80 in Sub-zone 

1 with a low pressure of 40 psi. As described in previous sections, if the 2-inch main is upsized or 

looped with the 4-inch main along CR 15, then the pressure criteria would be met.  

• In Sub-zone 6, Scenario 1A has a low pressure of 36 psi on a 4-inch main along CR 39 north of 

CR 92. In Scenario 2B (with the addition of more future tap sales), pressure at the same location 

is 24 psi. As described in Section 4, Sub-zone 6 would need additional improvements if 

additional tap sales occur in future in the eastern portion of the zone. The potential improvements 

required in this Sub-zone are discussed in Section 9.4.  

• Low pressure areas in Sub-zone 5W include the southern portion of the Sub-zone along 16th St, 

west of Cedar Ave where the lowest pressure is 41 psi.  
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10.3 Build-out (2035 – 2040) 

Recommended projects for this horizon are as follows: 

• Phase 2 of the 16-inch main in Sub-zone 1A to PS4, which extends the 16-inch main from CR 45 

to CR 49 for approximately 10,600 feet in length should be completed. 

• Upsize the existing 14-inch and 12-inch from PS6 to the Ault master meter in Sub-zone 1 to a 20-

inch. The 20-inch main will extend from the discharge of PS6 long CR 80 to the master meter Ault 

at 5th St and Graefe Ave for about 35,600 feet. This project is required only if Ault requires 

additional flow in the future.  

Table 10-1 summarizes the results of the proposed mains under 2040 PHD conditions. 

Table 10-1. Pipe Sizing of Recommended Improvements 

Description 
Flow 

(MGD) 

Pipe Size 

(inches) 

Length 

(feet) 

Velocity 

(ft/s) 

Headloss 

Gradient 

(ft/kft) 

Total 

Headloss 

(feet) 

From T1 to CR 80.5 along 

State Highway 257 
16.0 30 2850 5.1 2.6 7.3 

Along CR 80 from CR 80.5 to 

CR 23 
11.0 30 18130 3.5 1.3 23.3 

CR 80.5 to CR 78 along State 

Highway 257 
5.0 20 8000 3.7 2.3 18.0 

Eaton Pipeline Phase 3 – 

Along CR 72 from CR 33 to 

CR 39 

4.5 30 15900 1.4 0.24 3.8 

Sub-zone 1A CR 41 to CR 49 

along CR 74 
2.6 16 21200 2.9 1.7 36 

Table 10-2 provides a list of projects along with the Sub-zone where the project is located and the trigger 

for each project. Each project should be planned before reaching the trigger point. Triggers are 

determined based on when the existing mains become deficient. For example, the 16-inch main leaving 

Tank 1 exceeds the headloss criteria and causes low pressure in the system in the planning horizon 

2030. So, the pipe needs to be upsized before the system demand reaches 2030 demand levels. Hence, 

the trigger point reflects the 2025 system demand. Once the system ADD reaches 2025 demand levels, 

the District should start designing the recommended project.  



NWCWD Potable Water System Master Plan Update 
10 Recommended Improvements 

 Project: 227705398 83 
 

Table 10-2. Recommended Projects and Planning Horizon 

Project 

Number 
Description 

Diameter, in / 

Capacity, MG 

Sub-

zone 

Pipe 

Length 

(feet) 

Planning 

Horizon 
Trigger 

1 
Additional Storage at 

Tank 1 (T1C) 
5 1 n/a 2025 - 2029 

When Sub-zone 1 ADD 

exceeds 6.5 MG 

2 
Additional Storage at 

Tank 4 (T4B) 
1 4 n/a 2025 - 2029 

When Sub-zone 4 ADD 

exceeds 0.3 MG 

3 
Zone 1 East Pipeline 

from Tank 1 to PS6 
30 1 21,000 2025 - 2029 

When system ADD 

exceeds 13 MGD 

4 

Zone 1 West - Main 

Replacement along 

State Highway 257 

20 1 8,000 2025 - 2029 
When system ADD 

exceeds 13 MGD 

5 
New main from CR 41 

to CR 45 
16 1A 10,600 2030 - 2034 

When Sub-zone 1A ADD 

exceeds 0.63 MGD 

6 
Additional Storage at 

Tank 1 (T1D) 
6 1 n/a 2030 - 2034 

When Sub-zone 1 ADD 

exceeds 11.5 MGD 

7 
New main from CR 45 

to CR 49 
16 1A 10,600 2035 - 2040 

When Sub-zone 1A ADD 

exceeds 0.7 MGD 

8 PS6 to Ault 20 1 35,600 2035 - 2040 
When demand for Town 

of Ault exceeds 1.6 MGD 

In addition to the above projects, improvements are also required at SCFP. Currently, the treatment 

capacity of SCFP is being expanded to 68 MGD and is planned to be upgraded to 78 MGD in the 2030 – 

2034 horizon. NWCWD’s portion of the current SCFP capacity is 23.3 MGD. It is currently being 

expanded for a total of 27.5 MGD in 2025. NWCWD will require another 9 MGD by 2035 which will be 

adequate to meet the 2040 system demand. A pump station is also required at the plant in 2030 – 2034 

horizon.  
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10.4 Potential Improvement Projects 

The future system evaluation for 2030 and 2040 included “what-if” growth scenarios such as potential tap 

sales in the non-market area. Model results show deficiencies in the system due to the assumed tap 

sales. Additional projects were identified using the model to meet system criteria if future tap sales occur 

in non-market areas. Figure 10-3 shows the system pressure with all improvements under 2040 PHD for 

Scenario 1A. Low pressures in the system with the improvements are discussed below: 

• In Scenario 1A pressure criteria is not met in Sub-zones 1, 4 and 5W. In Scenario 2B, pressures 

drop below 45 psi in Sub-zones 1, 1A, 4, 5E, 5W and 6. The lowest pressure in all the Sub-zones 

does not drop below 40 psi. There are a total of 30 junctions where the pressure criteria are not 

met in Scenario 1A compared to 51 junctions in Scenario 2B.  

• Given that the pressures are marginally below 45 psi at these junctions no additional 

recommendations are made. 

The projects required in case of additional growth occurs in non-market areas are listed below: 

• A new 8-inch main is required in Sub-zone 6 along CR 86 that connects to existing 8-inch main at 

CR 33 and CR 39. This will provide a second feed to the eastern portion of the zone and reduce 

headlosses in the existing 10-inch main leaving Tank 6.  

• Smaller mains (<4”) may have to be upsized in the southern portion of Sub-zone 5E if additional 

tap sales occur in this area. 

• Additional pumping capacity will be required at PS 4 if future growth in SCADA zone 3 exceeds 

275 gpm. 

• A new 10-inch main is required in Sub-zone 4 if additional tap sales occur in the future in this 

area. 

These projects will not be added to the CIP as these depend on the location of tap sales. These are 

subject to change and therefore the timing of the proposed projects should be considered dynamic and 

reconsidered annually by the District. Table 10-3 shows the list of potential improvement projects along 

with the triggers for each project. Figure 10-4 shows the recommended projects and Figure 10-5 shows 

the potential improvement projects through build-out.  
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11 Capital Improvement Plan 

A CIP was developed to assist the District in budgeting and implementing recommended improvements. 

Projects were grouped into three phases which consist of Short-term (2025 – 2029), Long-term (2030 – 

2034), and Buildout plan (2035 - 2040). Figure 11-1 shows the overall CIP. Different colors are used to 

help distinguish projects related to each planning phase.  

The CIP lists the project for each phase and the associated cost for each project.  

11.1 Opinion of Cost 

The CIP required the development of opinions of probable cost of construction. These costs were applied 

to each project. The cost opinions presented in this report are for the purposes of budgeting and concept 

level feasibility analysis only and should be considered accurate only at that level. A more detailed 

discussion on the costs is provided in subsequent sections.  

11.1.1 Unit Costs 

The unit costs used for each project type is shown in Table 11-1. A variety of sources were used to 

compile and confirm the suitability of these unit costs. These included reviews of recent bid tabulations for 

similar projects, and Stantec’s experience on similar projects. The values are presented in 2024 dollars. 

The unit costs include all materials, equipment, and labor to construct a project. The unit costs are used 

to determine the Subtotal Cost of a project. The quantities used to develop the opinions of probable cost 

were taken from the hydraulic model. For transmission mains, the unit cost includes installation of 

isolation valves on water mains every 1000 feet per the District’s standards. It was assumed that all 

pipelines are Ductile iron material of pressure class 200. All storage tanks were assumed to be steel 

tanks. 

Table 11-1. Unit Cost 

Infrastructure Unit Unit Cost ($/Unit) 

Pipeline by Diameter (inch) 

8 LF $              400 

16 LF $            1000 

20 LF $            1130 

30 LF $           1,475 

Reservoirs (Total Construction Cost) 

1 MG $     6,000,000 

5 MG $     7,000,000 

6 MG $     8,500,000 
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11.1.2 Other Project Costs 

General cost items, such as mobilization/demobilization, construction survey, traffic control, surface 

restoration, construction administration, and dust control are factored into the cost of the project by 

applying a 10% Contingency to the Subtotal Cost. The allowance for contingencies covers items such as 

variations in the project configuration, unforeseen site conditions encountered during construction, and 

reasonable project changes during construction. Next, Engineering, Legal, and Administration costs are 

assumed to be an additional 10% of the Subtotal. It is noted that guidelines published by the Association 

for the Advancement of Cost Engineering International suggest that cost opinions developed during the 

planning phase have a Class 5 level of accuracy (-30 to +50 percent of actual project cost). 

11.2 CIP Implementation 

This section presents a guide for the implementation of the CIP. An overall summary of the opinions of 

cost for each implementation phase is shown in Table 11-2. Detailed cost information by project is shown 

in Table 11-3. 

Table 11-2.  Overall CIP Opinion of Cost Summary 

CIP Type 2025 – 2029 2030 – 2034 2035 – 2040 Total 

Pipeline Projects $ 48,018,000 $ 12,720,000 $ 12,720,000 $ 73,458,000 

Storage Projects $ 15,600,000 $ 10,200,000  $ 25,800,000 

Total $ 63,618,000 $ 22,920,000 $ 12,720,000 $ 99,258,000 
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Table 11-3. Opinion of Cost by Project 

Project 

Number 
Description 

Diameter, 

in / 

Capacity, 

MG 

Sub-

zone 

Pipe 

Length 

(feet) 

Planning 

Horizon 

Unit 

Cost 

$ 

Subtotal Cost 
Contingency 

Cost 

Engineering, 

Legal & 

Administration 

Cost 

Total Cost 

1 
Additional Storage at 

Tank 1 (T1C) 
5 1 n/a 

2025 - 

2029 
 $       7,000,000 $       700,000 $      700,000 $       8,400,000 

2 
Additional Storage at 

Tank 4 (T4B) 
1 4 n/a 

2025 - 

2029 
 $       6,000,000 $       600,000 $      600,000 $       7,200,000 

3 
Zone 1 East Pipeline 

from Tank 1 to PS6 
30 1 21,000 

2025 - 

2029 
1475 $     30,975,000 $     3,097,500 $   3,097,500 $     37,170,000 

4 

Zone 1 West - Main 

Replacement along 

State Highway 257 

20 1 8,000 
2025 - 

2029 
1130 $       9,040,000 $       904,000 $      904,000 $     10,848,000 

5 
New main from CR 41 to 

CR 45 
16 1A 10,600 

2030 - 

2034 
1000 $     10,600,000 $     1,060,000 $   1,060,000 $     12,720,000 

6 
Additional Storage at 

Tank 1 (T1D) 
6 1 n/a 

2030 - 

2034 
 $       8,500,000 $       850,000 $      850,000 $     10,200,000 

7 
New main from CR 45 to 

CR 49 
16 1A 10,600 

2035 - 

2040 
1000 $     10,600,000 $     1,060,000 $   1,060,000 $     12,720,000 

81 PS6 to Ault 20 1 35,600 
2035 - 

2040 
1130 $     40,228,000 $     4,022,800 $   4,022,800 $     48,273,600 

Notes: 

1 Required only if additional flow to Ault is needed in future 
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