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EXECUTIVE SUMMARY 

INTRODUCTION 

Draper Irrigation Company (Company or DIC) has retained Bowen Collins & Associates (BC&A) to 

complete a water master plan study for its culinary and pressure irrigation (PI) water systems. The 

purpose of this document is to update both those master plans. The chapters include a 

comprehensive review of: 

• Supply and Demand – An examination of water demands expected in the Company and the 

existing and future supplies available to meet these demands.  

• Conveyance and Storage – An evaluation of the Company’s existing conveyance and 

distribution system and its ability to deliver water when and where it is needed. 

• Implementation and Capital Facility Plan – A plan for completing the necessary 

improvements identified in this master plan. 

ACKNOWLEDGEMENTS 

We recognize the significant effort and ongoing professional management, operation, and planning 

that continues to make DIC/WaterPro a successful non-profit, shareholder owned company. This 

masterplan development process has shown that the culinary and PI systems are well managed.  This 

report provides culinary and PI system recommendations for continued success in the future. The 

BC&A team wishes to thank the following individuals from the Company for their cooperation and 

assistance in working with us in preparing this master plan: 

Executive Staff: 

CEO/General Manager – Darrin Jensen-Peterson 

Assistant General Manager – David A. Gardner 

CAO/GIS Specialist – Steve Cunningham 

Operations Manager – Nolan Wootton 

Plant Manager – Jerry Nielson 

DEMAND AND SUPPLY REQUIREMENT PROJECTIONS 

BC&A developed projections of the Company’s culinary and PI water demand and supply 

requirements through build-out in 2050 as discussed in Chapters 2 and 3. The requirements were 

evaluated under various scenarios to provide conservative planning recommendations. For planning 

purposes, we assume 100% future use of the PI system by customers within the PI service 

boundaries. This will shift significant demands from the culinary system to the PI system in the 

future. 

Annual Culinary Water: Existing sources are historically adequate to meet the existing 

demands but are considered approximately 536 acre-ft/yr short for planning purposes when 

reliable source yield is considered. This has not been an actual source shortage in the past 

but could occur in a dry year using conservative planning numbers in this report. This 

theoretical shortage is expected to decrease and become a surplus in the future as more 

customers utilize the PI system instead of the culinary system for irrigation purposes. The 

Company should continue to encourage more use of the PI system for irrigation through 

advertising, rate structure, and incentives. 

Annual Pressure Irrigation Water: For conservative planning purposes the Utah Lake 

source was considered 50% reliable/available to account for algal blooms or drought years 



CULINARY AND PI WATER MASTER PLAN 

 

BOWEN COLLINS & ASSOCIATES  

DRAPER IRRIGATION COMPANY ES-2 

that may make the water undesirable or unavailable. This produces a planning deficit of 

reliable source yield compared to the required production of approximately 3,929 ac-ft/year. 

This deficit increases to approximately 3,934 ac-ft/year at build-out if the PI use rate 

increases to 100% within the area where the culinary and PI systems overlap. The Company’s 

planned shallow well and reuse project would shore up the yield of the existing Utah Lake 

water rights and result in a system able to meet existing and projected PI demands in the 

future. 

Peak Day Culinary Water: The culinary system has a peak day production surplus under 

existing demands. This surplus is expected to increase in the future as outdoor watering 

within the PI service boundaries that is currently met by the culinary system shifts to the PI 

system. 

Peak Day Pressure Irrigation Water: The PI system has an approximately 2,334 gpm 

existing deficit of peak day capacity compared to the required production at the current PI 

use rate. This planning deficit is historically met using available PI storage and surplus peak 

culinary water. Future build-out deficit is estimated to be 1,936 gpm if the PI use rate within 

the area where the culinary and PI systems overlap increases to 100% in the overlapped area. 

Available PI storage and surplus peak culinary water flow will be able to satisfy the projected 

future peak PI deficit. 

 

EXISTING WATER STORAGE 

BC&A used the Company’s flow data to determine the diurnal flow patterns of both the culinary and 

PI systems to evaluate the peak day demand storage requirements. The required culinary 

equalization storage (100% of average day demand), fire flow storage, and recommend emergency 

storage (25% of peak day demand,  were determined to be a total of approximately 12.55 million 

gallons during existing conditions for the entire system. Each storage tank service area was then 

evaluated individually on its ability to meet storage requirements. The culinary system has adequate 

storage for all tank service areas to meet equalization and fire flow requirements. Cove at Bear 

Canyon is an isolated zone that has a booster station and tank servicing a single pressure zone. The 

zone does meet state minimum requirements of fire flow and equalization (15% of peak day 

demands), but when WaterPro targeted emergency (25% of peak day demands) storage and 

additional equalization (38% of peak day demands to be conservative) storage is added, the zone is 

slightly deficient. As the available storage in this zone meets all regulatory requirements, no storage 

related projects are recommended or desired by the Company at this time. 

  
The State of Utah does not have any requirements for PI storage sizing.  However, BC&A typically 

recommends that similar requirements for equalization storage would apply to sizing of PI facilities.  

DIC has a small (0.3 MG) PI storage deficiency using 2018 planning numbers and is unable to meet 

48% (equalization and emergency storage) of peak day demand using the criteria described above. 

Surplus storage becomes available in 2028 and 2050 as usage becomes more efficient with the 

implementation of meters on all PI connections.  Based on discussions with Company personnel and 

due to the small size of the current storage deficit and the conservative nature of the storage 

evaluation, no new storage for the PI system is recommended at this time.  

 

EXISTING BOOSTING CAPACITY 

Most of the Company’s culinary water sources are delivered into the water treatment plant and then 

gravity fed throughout the system with a few pressure zones using booster pumps to move water to 

higher elevations. Pump stations are to be capable of supplying the peak day demand of the zones 

they service.  
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Current boosting facilities for the culinary system are adequate to supply the State of Utah 

recommended peak day demand for all zones supplied by the boosting station.  

 

The PI system has an existing and build-out deficit under the 100% PI use immediately scenario. 

However, the storage available in the PI system has the capacity to cover the peak day boosting 

deficit. No future boosting projections or expansions are recommended at this time except those 

included in the current shallow groundwater and reuse project for the PI system. The Company’s PI 

water system does not have booster stations feeding from one pressure zone into another.  All pump 

stations pumping into the pressure irrigation system are considered sources. The source capacity to 

supply peak day demands was evaluated instead of PI boosting system capabilities.  

 

DISTRIBUTION SYSTEM EVALUATION 

Water Models 

BC&A developed a new culinary water model in InfoWater software using the Company’s GIS files to 

create a spatially accurate model. Water meter data, pump curves, system set points, and other 

updated information provided by Company personnel were used to create a more accurate model.  

 

BC&A updated the existing PI system model in InfoWater software by comparing GIS data to the 

existing model and identifying areas of significant differences to make corrections. Company’s up-to-

date GIS data was used to compare pipe size and verify connectivity generally represented in the 

model. PRV settings were also verified with Company personnel and updated.  

 

Updated water demands based on recent flow data and peaking factors were also entered into both 

models 

 
System Evaluation 

The culinary water system performance was evaluated under the four operating conditions specified 

by the Division of Drinking Water (DDW): static, peak day, peak day with fire flow, and peak 

instantaneous demands.   

 

A summary of key results of the culinary modeling is below: 

Static and Peak Day demand modeling efforts indicate the system is in general compliance with all 

DDW criteria. 

1. Peak Day Demands with Fire Flows. 

a. There are a few areas with 4-inch and 6-inch pipes that cannot meet current fire flow 

demand requirements of 1,500 gpm at the target flow velocity of 10 ft/sec. These lines 

were installed previously when fire flow requirements were approximately 500 gpm 

with 4-inch minimum line size and later with 1,000 gpm and 6-inch minimum line 

size. The lines are grandfathered under the previous fire flow requirements. DIC has 

plans to replace and/or eliminate these lines in future projects identified in this 

report. 

 

2. 2018 Peak Instantaneous Demand Scenario  

a. Two sections of pipe near the intersection of 13200 South and 1100 East have 

velocities of approximately 13 ft/sec. One other section of pipe in the southwest 

corner of the system along Rocky Knoll Lane have velocities of approximately 13.5 
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ft/sec. These locations exceed the 10 ft/sec maximum and are included in the list of 

recommended projects in this report.  

 

The hydraulic computer model was used to simulate peak day demands on the PI system. The 

following conclusions are from the PI system evaluation of peak day demands: 

1. The system can provide the targeted minimum 50 psi pressure at connections with a few 

exceptions due to elevation relative to the irrigation pond. No projects are recommended to 

address these low-pressure issues because they would require significant system 

modifications and booster pumps and/or storage for a few connections. 

2. Future projects to develop shallow groundwater wells and reuse water as sources will 

positively impact flows in the system in the near future by providing pumped flows into the 

lower zone.  

3. All pipes in the system are under the target of 10 ft/sec during the peak day simulation. 

4. DIC has experienced large (approximately 40 psi) pressure fluctuations in the lower zone 

during peak day flows. Those fluctuations are not able to be replicated in the model. It is 

recommended that:  

a. Data monitoring of pressure fluctuations with portable pressure data loggers and 

flow meters continue to isolate specific locations and impacted areas 

b. DIC continue to install PI meters on all PI connections to collect spatially accurate 

water use data 

c. PI water model be updated with future GIS data and flow data from (a) and (b) 

d. Field tests/evaluations be completed on valves, meters, and impacted connections 

e. DIC plans to install PI meters with integrated pressure sensors at various strategic 

locations throughout the system. This will help further identify the locations and 

potential causes of these pressure fluctuations. 

 

10-YEAR CAPITAL IMPROVEMENT SCHEDULE 

In coordination with Company personnel, a capital facilities plan has been developed to serve as a 

guideline for the budgeting and implementation of recommended system improvements over the 

next 10 years. BC&A has assembled 10-year culinary and PI capital improvement plans as 

summarized in Chapters 10 and 11, including targeted years for funding and estimated costs. The 

projects were prioritized through coordination with Company personnel to address the most 

important needs of the system while balancing available budget amounts. 

 

A 10-year capital improvement plan includes determining how much funding should be set aside 

each year for capital improvements. One way to identify a recommended level of funding is to 

consider system service life. Each component of a water system has a finite service life. If adequate 

funds are not set aside for regular system renewal, the collection system will fall into a state of 

disrepair and be incapable of providing the level of service that Company customers expect.  

 

Assuming that most water system components have an average service life of about 50 years, the 

Company should plan to spend about 2% of the total system value per year in order to prevent 

utilities from falling into disrepair. Future budgeting efforts should continue to carefully consider 

phasing in gradual replacement costs of existing system components. This will reduce the potential 

for having major unexpected projects and associated costs due to system failure.  
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CHAPTER 1 

INTRODUCTION 

INTRODUCTION 

Draper Irrigation Company (DIC or Company) desires to develop an updated master plan for its 

culinary and pressure irrigation (PI) water systems. The purpose of this document is to update both 

those master plans. Each of the following chapters of this report will address both water systems 

individually. The chapters include a comprehensive review of: 

• Supply and Demand – An examination of water demands expected in the Company and the 

existing and future supplies available to meet these demands.  

• Conveyance and Storage – An evaluation of the Company’s existing conveyance and 

distribution system and its ability to deliver water when and where it is needed. 

• Implementation and Capital Facility Plan – A plan for completing the necessary 

improvements identified in this master plan. 

BACKGROUND 

The most recent previous master planning documents are: 

• Culinary Water Master Plan Update: Water Rate and Fee Determination – Prepared by Epic 

Engineering in August 2017 

• Water Rights Master Plan & 40 Year Supply Plan – Prepared by Bowen Collins & Associates 

in April 2018 

• Reuse and Shallow Groundwater Cost Feasibility Study – Prepared by Bowen Collins & 

Associates in October 2018 

• Water Rates Study – Prepared by Bowen Collins & Associates in October 2019 

System growth, conservation, drought and climate change were covered in those previous studies. 

Since the completion of those previous studies, a number of changes have occurred. Changes that 

need to be evaluated and addressed for the Company to meet its future water supply, storage and 

conveyance commitments include: 

• Updated Flow Production Data – Previously reported flow production data was 

inconsistent between reporting documents. The Company has defined the preferred data for 

current and future planning studies and documents.  

• Build-Out Timeframe – Future population and growth projections have been updated and 

should be considered in new planning documents.  

• Updated Population and ERC projections – Population projections were updated to reflect 

the most accurate data available for the culinary service area (including an updated 

distribution of population growth). Equivalent Residential Connection (ERC) projections 

were then updated based on historical residential and non-residential usage and future 

population projections. 

To consider these and other issues relative to the Company’s future water supply, storage and 

conveyance commitments, the Company has retained Bowen, Collins & Associates (BC&A) to evaluate 

its culinary and PI water systems. 
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SCOPE OF SERVICES 

The scope of the work documented in this report includes six major tasks: 

Task 1 – Water Requirement Projections 

This report used the Wasatch Front Regional Council (WFRC) population projections to project 

future residential and employment populations in the DIC service area thru 2050. Available GIS data 

from the Company and other sources were used to examine the geographic distribution of existing 

and future water requirements. Additional specific issues were considered as part of the demand 

analysis: 

• Determining historic water production requirements, ERCs, flow per ERC, irrigated acreage, 

and flow per irrigated acre to project future production requirements. 

• Projected annual production requirements were converted to peak day and peak 

instantaneous demands based on peaking ratios obtained from historic data. 

• Conservation goals and their impact on projected demands were considered. 

Task 2 – Evaluate Available Water Supply 

The report examined all identified existing and future water sources for DIC including groundwater 

wells, JVWCD supply, mountain streams, other culinary sources, Utah Lake/Jordan River/Canal, 

shallow groundwater wells, and wastewater treatment plant reuse. This included consideration of 

how the supplies will be impacted in drought scenarios and climate change.   

Task 3 - Evaluate the adequacy of the projected supply of the Company to meet 

projected demands 

With updated system demands and an understanding of available supply, we evaluated the adequacy 

of existing supplies and master plan future supply development as follows: 

• The adequacy of Company sources to meet projected demands on an annual volumetric basis.  

• The adequacy of Company sources to meet projected peak demands.    

• The effects of conservation and the Company’s plans for source development.  

Task 4 – Updated the Company’s Culinary and PI Hydraulic Models 

A new culinary water model was created based on the Company’s GIS data including all major system 

features. The Company already had an existing PI water model setup.  The existing PI model was 

updated to include the latest water system peak day demands and pipe construction.  Existing 

facilities included in the hydraulic models were documented as part of this report.   

Task 5 –Storage Evaluation 

Existing and future storage requirements were evaluated based on existing and potential future 

demand patterns within the Company.  Storage needs to accommodate mixing requirements were 

considered for the PI system. 

Task 6 –Major Conveyance Evaluation 

Existing and future hydraulic deficiencies were identified within the culinary and PI water systems.  

Improvements to address deficiencies were recommended along with cost estimates for the 

recommended improvements. 
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Subsequent chapters of this report document the execution of these tasks along with the 

corresponding results. 

REPORT ASSUMPTIONS 

As a long-term planning document, this report is based on a number of assumptions relative to future 

growth patterns, service area expansion, and source availability. Of special significance to the 

Company are a number of assumptions relative to conservation throughout the Company and water 

demands associated with irrigated acres. If any variables are significantly different than what has 

been assumed, the results of this report will need to be adjusted accordingly. Because of these 

uncertainties, this report and the associated recommendations should be updated every five years 

or sooner if significant changes occur such as irrigation metering, increased pressure irrigation usage 

or changes in development patterns. 
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