NORTH VILLAGE SPECIAL SERVICE DISTRICT
SECONDARY WATER IMPACT FEE ENACTMENT
RESOLUTION NO. 2021-02
RECITALS
A.
The North Village Special Service District (the “District”) is a special service
district established in 2000 by the Wasatch County Council for the purpose of providing sewer
and water services, including secondary irrigation water, within the boundaries of the District;
B.
The District has historically provided only culinary water and sanitary sewer
services, because until recently, the amount of development within the District has not been
sufficient to warrant the installation of pumps, tanks, and other system-level infrastructure to
serve those developments with secondary water;
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C.
In April 2021, the Administrative Control Board of the District (the “Board”)
adopted Resolution 2021-01, which required all new developments within the District to include
project-level secondary water systems to provide untreated water for outdoor irrigation;
D.
The Board also directed the District to move forward with planning the systemlevel infrastructure necessary to deliver secondary water to developments, including a
mechanism for funding such system-level infrastructure;
E.
The District is authorized by Utah law to establish impact fees in order to fund
public facilities such as secondary water supply, storage, and distribution facilities; and
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F.
Consultants retained by the District have prepared a Secondary Water Impact Fee
Facilities Plan (the “Secondary Water IFFP”) and Secondary Water Impact Fee Analysis
(“Secondary Water IFA”), to identify the system-level facilities necessary to deliver secondary
water throughout the District, and to determine the impact fees necessary to fund the
development of that infrastructure;
G.
The District has given all notices required by law, and has held a public hearing as
required by law; and
H.
The District finds that it is in the best interests of the District, and the property
owners served by the District, to adopt the IFFP and the IFA, and to adopt and approve the
impact fees set forth therein.
NOW, THEREFORE, the Administrative Control Board of the District hereby resolves
that:
1.
Purpose and Applicability. This Resolution adopts the Secondary Water IFFP
and the Secondary Water IFA, and approves and adopts the impact fees set forth in the
Secondary Water IFA. The impact fees adopted by this Resolution are for the purpose of
funding system-level secondary water infrastructure. This Resolution does not affect or amend
the District’s existing impact fees for culinary water or sanitary sewer.
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2.

Adoption of Secondary Water IFFP and Secondary Water IFA.

(a)
The Board finds (i) that there is a need to construct system-level secondary water
infrastructure within the District, (ii) that it is necessary to impose impact fees in order to fund
that infrastructure, and (iii) that the secondary water impact fees approved by this Resolution
equitably allocate the cost of the secondary water infrastructure among new developments that
create the demand for the infrastructure.
(b)
The Board hereby approves and adopts the Secondary Water IFFP, attached
hereto as Exhibit A, and the Secondary Water IFA, attached hereto as Exhibit B. Further, the
Board hereby approves and adopts the schedule of impact fees for secondary water infrastructure
set forth in the Secondary Water IFA (the “Secondary Water Impact Fees”).
3.
Service Areas. The service area subject to the Secondary Water Impact Fees is
the entire District.
Adjustments.
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4.

(a)
The District is authorized to adjust impact fees at the time the impact fee is
charged to ensure that the impact fees are imposed fairly, and to respond to: (i) unusual
circumstances in specific cases; or (ii) a request by the State, a school district, or a charter school
for a prompt and individualized review of the impact fee, and an offset or credit for a public
facility for which an impact fee has been or will be collected.

Credits and Reimbursements.

D

5.

R

(b)
The District is permitted to adjust the calculation of the amount of impact fees to
be imposed on a particular Development, based upon studies and data submitted by a developer.
Any such adjustment must be approved by the General Manager, and only on the
recommendation of the District’s Chief Engineer, in the exercise of his reasonable discretion.

(a)
The District shall allow a developer, including a school district or a charter
school, to receive a credit against an impact fee if the Developer (i) dedicates land for a system
improvement (ii) builds and dedicates some or all of a system improvement, or (iii) dedicates a
public facility that the District and the developer agree will reduce the need for a system
improvement.
(b)
The District shall allow a credit against impact fees for any dedication of land for,
improvement to, or new construction of, any system improvements dedicated to the District by
the developer if the facilities are system improvements or are dedicated to the public and offset
the need for an identified System Improvement.
(c)
If the amount of a credit due under sections 5(a) or 5(b) exceeds the amount of
impact fees to be charged to a project, the District may enter into an agreement with the
developer providing for reimbursement over time as impact fees are collected on subsequent
projects.
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6.
Accounting, Expenditure, and Refund. The District shall account for, expend,
and refund impact fees in accordance with the Impact Fees Act, Utah Code Ann. § 11-36a-101
(the “Act”).
7.
Challenges. Any challenge to an impact fee imposed by the District must comply
with the Act. Administrative appeals shall be governed by the following procedure: Within
thirty (30) days after paying an impact fee, any person or entity who has paid the fee and wishes
to challenge the fee must file a written appeal with the Board by delivering a copy of such appeal
to the District’s General Manager, setting forth in detail all grounds for the appeal and all facts
relied upon by the appealing party with respect to the fees appealed. Upon receipt of the appeal
the Board shall thereafter schedule a public hearing on the appeal at which time all interested
persons will be given an opportunity to be heard. The Board shall schedule the appeal hearing
and thereafter render its decision on the appeal no later than 30 (30) days after the challenge to
the impact fee is filed.
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8.
Timing. This Resolution takes effect 90 days after it is approved by the Board.
Fees will be assessed as of the date that the District is requested to approve the issuance of a
building permit by Wasatch County.
Resolution 2021-02 Approved and adopted this 8th day of June, 2021.

By: ____________________

Attest:

R

District Board Chairman

D

By: ____________________
District Treasurer
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EXHIBIT A
to
NVSSD Resolution 2021-02
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Secondary Water Impact Fee Facilities Plan
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EXHIBIT B
to
NVSSD Resolution 2021-02
Secondary Water Impact Fee Analysis
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EXECUTIVE SUMMARY
SECONDARY IMPACT FEE ANALYSIS
Introduction
An impact fee is a one-time fee, not a tax, imposed upon new development activity as a condition of
development approval to mitigate the impact of the new development on public infrastructure. The
purpose of the impact fee analysis (IFA) is to calculate the allowable impact fee that may be assessed
to new development in accordance with Utah Code.
Why Assess an Impact Fee?
Until new development utilizes the full capacity of existing facilities, the City can assess an impact fee
to recover its cost of latent capacity available to serve future development. The general impact fee
methodology divides the available capacity of existing and future capital projects between existing
and future users. Capacity is measured in terms of Irrigated Acres, or IA’s, which represents the
demand that development places on the system.
How Are Impact Fees Calculated?
A fair impact fee is calculated by dividing the cost of existing and future facilities by the amount of
new growth that will benefit from the unused capacity. Only the capacity that is needed to serve the
projected growth within in the next ten years is included in the fee. Costs used in the calculation of
impact fees include:
•

New facilities required to maintain (but not exceed) the proposed level of service identified
in the Impact Fee Facilities Plan; only those expected to be built within ten years are
considered in the final calculations of the impact fee.

•

Historic costs of existing facilities that will serve new development

•

Cost of professional services for engineering, planning, and preparation of the Impact Fee
Facilities Plan and Impact Fee Analysis

Costs not used in the impact fee calculation:
•

Operational and maintenance costs

•

Cost of facilities constructed beyond 10 years

•

Cost associated with capacity not expected to be used within 10 years

•

Cost of facilities funded by grants, developer contributions, or other funds which the City is
not required to repay

•

Cost of renovating or reconstructing facilities which do not provide new capacity or needed
enhancement of services to serve future development

Impact Fee Calculation
Impact fees for this analysis were calculated by dividing the proportional cost of facilities required
to service 10-year growth by the amount of growth expected over the next 10-years based on ERUs.
Calculated impact fees by component are summarized in Table ES-1.
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Table ES-1
Impact Fee Calculation per Irrigated Acre

System Components
Projects
Existing Facilities
10-year Projects
10-Year Project Interest Costs
Credit for User Fees Paid Toward
Existing
Subtotal
2021 Capital Facilities Plan
2021 Impact Fee Facilities Plan
2021 Impact Fee Analysis
Subtotal
Total

Total Cost of
Component
$0
$10,549,000
$650,000

$11,199,000
$20,000
$5,000
$5,000
$30,000
$11,229,000

%
Serving
10-Year
Growth

25.0%
34.6%

94.5%
100.0%
100.0%

10-Year
Cost Serving Irrigated
10-Year
Acres
Growth
Served

$2,638,801
$224,945

$2,863,746
$18,895
$5,000
$5,000
$28,895
$2,892,641

0
79
79

39
39
39

Cost per
Irrigated
Acre

$33,564.17
$2,861.18
$0.00
$36,425.36
$480.67
$127.19
$127.19
$735.06
$37,160

Per Table ES-1, the calculated impact fee for sewer in NVSSD is $37,160/Irrigated Acre. This is the
legal maximum amount that may be charged as an impact fee. A lower amount may be adopted if
desired, but a higher fee is not allowable under the requirements of Utah Code. This is separate from
any special assessments associated with reimbursement agreements for project level improvements
(if applicable) and the impact fee for wastewater conveyance and treatment charged by Timpanogos
Special Service District.
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IMPACT FEE ANALYSIS
INTRODUCTION
North Village Special Service District (District or NVSSD) has retained Bowen Collins & Associates
(BC&A) to prepare an impact fee analysis (IFA) for its secondary water system based on a recently
completed impact fee facilities plan. An impact fee is a one-time fee, not a tax, imposed upon new
development activity as a condition of development approval to mitigate the impact of the new
development on public infrastructure. The purpose of an IFA is to calculate the allowable impact fee
that may be assessed to new development in accordance with Utah Code.
Service Areas
For the purpose of impact fee calculations, the District system will be treated as a single service area.
Requirements
Requirements for the preparation of an IFA are outlined in Title 11, Chapter 36a of the Utah Code
(the Impact Fees Act). Under these requirements, an IFA shall accomplish the following for each
facility:
1. Identify the impact of anticipated development activity on existing capacity
2. Identify the impact of anticipated development activity on system improvements required to
maintain the established level of service
3. Demonstrate how the impacts are reasonably related to anticipated development activity
4. Estimate the proportionate share of:
a. Costs of existing capacity that will be recouped
b. Costs of impacts on system improvements that are reasonably related to the new
development activity
5. Identify how the impact fee was calculated
6. Consider the following additional issues
a. Manner of financing improvements
b. Dedication of system improvements
c. Extraordinary costs in servicing newly developed properties
d. Time-price differential
The following sections of this report have been organized to address each of these requirements.
IMPACT ON SYSTEM - 11-36a-304(1)(a)(b)
Growth within the District’s service area and projections of secondary water demands resulting from
said growth is discussed in detail in the District’s Impact Fee Facilities Plan. For the purposes of
impact fee calculation, growth in the system has been expressed in terms of secondary irrigated acres
(IAs). An IA represents the demand that a typical single-family residence places on the system.
Growth in IAs projected for the service area is summarized in Table 1.
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Table 1
Projected North Village Special Service District
Secondary Water System Growth

Year
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031

Total Secondary
Irrigated Acres
20.2
24.5
29.1
34.5
40.7
47.9
56.0
65.2
75.4
86.6
98.9

Annual Demand
(ac-ft)
60.7
73.4
87.3
103.5
122.2
143.6
168.0
195.5
226.2
259.9
296.7

Peak Day (gpm)

Peak Hour (gpm)

150.4
182.1
216.5
256.6
303.0
356.2
416.7
484.8
560.8
644.6
735.7

315.9
382.4
454.7
538.9
636.3
747.9
875.0
1018.1
1177.7
1353.6
1545.0

Note: This growth projection is different than the projection in the master plan because this growth projection includes as existing
irrigated acres the Jordanelle Ridge Plat A area, which is not currently connected to the secondary system but is planned to be as soon
as some of the projects within this IFFP are completed.

As indicated in the table, projected growth for the 10-year planning window of this impact fee
analysis is 79 irrigated acres. To maintain the established level of service, projected future growth
will be met through a combination of available excess capacity in existing facilities and construction
of additional capacity in new facilities. Use of excess capacity and required system improvements are
detailed in the Impact Fee Facilities Plan.
RELATION OF IMPACTS TO ANTICIPATED DEVELOPMENT - 11-36a304(1)(c)
To satisfy the requirements of state law, it is necessary to show that all impacts identified in the
impact fee analysis are reasonably related to the anticipated development activity. This has been
documented in detail in the Impact Fee Facilities Plan. In short, only that capacity directly associated
with demand placed upon existing system facilities by future development has been identified as an
impact of the development. The steps completed to identify the impacts of anticipated development
are as follows.
1. Existing Demand – The demand existing development places on the system was estimated
based on historic demand records.
2. Existing Capacity – The capacities of existing facilities were calculated based on the level of
service criteria established for each type of facility in the Impact Fee Facilities Plan.
3. Existing Deficiencies – Existing deficiencies in the system were looked for by comparing
defined levels of service against calculated capacities. If existing deficiencies exist, projects
were identified to eliminate the deficiencies. Costs associated with existing deficiencies were
not assigned to impacts of development.
4. Future Demand - The demand future development will place on the system was estimated
based on development projections as discussed in the Impact Fee Facilities Plan.
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5. Future Demand Use of Existing Capacity – Whenever possible, excess capacity in existing
facilities has been used to serve future demands. Where this occurs, the amount of capacity
used by future growth has been calculated as described in detail in the Impact Fee Facilities
Plan.
6. Future Deficiencies – Where excess capacity is inadequate to meet projected demands,
future deficiencies in the system were identified using the same established level of service
criteria used for existing demands.
7. Recommended Improvements – Needed system improvements were identified to meet
demands associated with future development.
PROPORTIONATE SHARE ANALYSIS - 11-36a-304(d)
A comprehensive proportionate share analysis associated with anticipated future development and
its impact on the system was completed as part of the Impact Fee Facilities Plan. A summary of that
analysis is contained here with additional discussion of the costs of facilities impacted by growth.
Excess Capacity to Accommodate Future Growth
The system currently has no existing improvements with excess capacity with costs eligible for
recovery under impact fees.
Future Improvements
In addition to using available existing capacity, demand associated with projected future
development will be met through the construction of additional capacity in new facilities. A primary
focus of the Impact Fee Facilities Plan was the identification of projects required to serve new
development. The results of the Impact Fee Facilities Plan are summarized in Table 2. Included in
the table are the costs of each required project and the portion of costs associated with development
in the planning window.
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Table 2
Impact Fee Eligible Capital Projects

Project ID

Project Name

Booster Station Improvements
Pressure Zone 1 South Booster
B-1
Pressure Zone 2 South Booster
B-2
Pressure Zone 3C Booster
B-3
Pressure Zone 1 North Booster
B-4
Upgrade
Pressure Zone 3A Booster and
B-7
Diversion
Storage Improvements
Pressure Zone 1 South Tank
S-1
Pressure Zone 2 South Tank
S-2
Pressure Zone 3C Tank
S-3
Pressure Zone 1 North Tank
S-4
Pressure Zone 3A Tank
S-7
Distribution System Improvements
Pressure Zone 1 South
P-1
Transmission
Coyote Lane Zone 0 Distribution
P-2
Zone 0 Interconnection
P-3
Pressure Zone 1 Distribution South
P-4
Connection
Pressure Zone 2 South
P-7
Transmission
Pressure Zone 3C Transmission
P-8
Pressure Zone 1 North
P-9
Transmission
Pressure Zone 0 Transmission
P-13
Upsize
Pressure Zone 1 Distribution North
P-14
Pressure Zone 3A Transmission
P-15
Pressure Zone 3A Distribution to
P-16
JR B
Other Improvements
New Coyote Lane Diversion
O-1
New Jordanelle Ridge Diversion
O-2
Total or Average

Estimated
Total
Construction
Cost

Percent to
Existing

Percent
to 10yr

Percent to
Beyond 10

$648,000
$450,000
$216,000

0.00%
0.00%
0.00%

25.60%
26.30%
28.75%

74.40%
73.70%
71.25%

$211,000

0.00%

14.12%

85.88%

$561,000

26.41%

25.47%

48.12%

$1,317,000
$917,000
$514,000
$1,078,000
$763,000

0.00%
0.00%
0.00%
0.00%
26.41%

24.91%
25.42%
28.75%
24.94%
25.47%

75.09%
74.58%
71.25%
75.06%
48.12%

$924,000
$188,000
$161,000

0.00%
15.73%
15.73%

25.60%
23.57%
23.57%

74.40%
60.70%
60.70%

$6,000

0.00%

24.91%

75.09%

$204,000
$146,000

0.00%
0.00%

26.30%
28.75%

73.70%
71.25%

$327,000

0.00%

14.12%

85.88%

$152,000
$19,000
$718,000

17.89%
0.00%
26.41%

23.57%
24.94%
25.47%

58.54%
75.06%
48.12%

$925,000

26.41%

25.47%

48.12%

$52,000
$52,000
$10,549,000

0.00%
26.41%
8.34%

25.60%
25.47%
25.01%

74.40%
48.12%
66.65%

All cost estimates contained in this IFA have been taken directly from the IFFP. The basis of these
estimates is documented in the IFFP.
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IMPACT FEE CALCULATION - 11-36a-304(1)(e)
Using the information contained in the previous sections, impact fees can be calculated by dividing
the proportional cost of facilities required to service 10-year growth by the amount of growth
expected over the next 10-years. Calculated impact fees by component are summarized in Table 4.
Table 3
Impact Fee Calculation per Irrigated Acre

System Components
Projects
Existing Facilities
10-year Projects
10-Year Project Interest Costs
Credit for User Fees Paid Toward Existing
Subtotal
2021 Capital Facilities Plan
2021 Impact Fee Facilities Plan
2021 Impact Fee Analysis
Subtotal
Total

Total Cost of
Component
$0
$10,549,000
$650,000
$11,199,000
$20,000
$5,000
$5,000
$30,000
$11,229,000

%
Serving
10-Year
Growth

25.0%
34.6%

94.5%
100.0%
100.0%

Cost Serving
10-Year
Growth

10-Year
Irrigated
Acres
Served

$2,638,801
$224,945

0
79
79

$2,863,746
$18,895
$5,000
$5,000
$28,895
$2,892,641

39
39
39

Cost per
Irrigated
Acre

$33,564.17
$2,861.18
$0.00
$36,425.36
$480.67
$127.19
$127.19
$735.06
$37,160

Bonding Interest Costs
In addition to construction costs, Table 3 includes the cost of bond interest expense where applicable.
This could include any interest costs on existing facilities where new growth will benefit from excess
capacity and future interest costs for bonds required to build projects needed for growth as identified
in the Impact Fee Facilities Plan. In the case of NVSSD secondary, a $1,800,000 bond is programed
for 2022 to construct system level improvements identified within the planning window in the IFFP.
The projected interest and financing cost is about $650,000. Interest associated with this loan has
been calculated based on a predicted bond amortization schedule. The assumed bond has an average
interest rate of 3.00% and a payback period of 20 years. Like project construction costs, only that
portion of interest expense associated with capacity for growth is included in the impact fee
calculation.
Planning and Engineering Costs
Utah Code allows for the cost of planning and engineering associated with impact fee calculations to
be recovered as part of an impact fee. The cost of applicable studies completed by the District directly
associated with planning for future growth have been included in Table 3. Only the actual costs,
incurred by the District, related to planning and engineering for new growth have been included in
this document. No future costs or projections have been added.
Included in the table is the calculated portion of the studies dedicated to planning for future growth
(based on hours spent) and the number of irrigated acres served during the expected useful life of
the planning documents (five years).
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Credit for User Fees
In some cases, an impact fee facility plan may include some portion of bonding being used for projects
that have at least a portion of their costs that benefit existing users. For projects where this is the
case, future users will pay for their portion of capacity via impact fees. They cannot also be expected
to pay through user rates the portion of future bonds that will be used to build capacity or remedy
deficiencies for existing users. This often creates the need for a credit for future users.
However, in NVSSD, NVSSD will be utilizing approximately $1,000,000 in cash reserves to fund a
portion of the infrastructure identified in the IFFP. The existing user proportional share of the
projects being funded by the planned bond is $783,553. Therefore, no existing deficiency is being
funded through user rates and thus no credit to future users due to the planned bond is necessary.
Recommended Impact Fee
Per Table 3, the calculated impact fee for secondary water in North Village Special Service District is
$37,160 per irrigated acre1. This is the legal maximum amount that may be charged as an impact fee.
A lower amount may be adopted if desired, but a higher fee is not allowable under the requirements
of Utah Code. This is separate from any additional charges levied by the District for hookup costs or
for other reasonable permit and application fees.
ADDITIONAL CONSIDERATIONS - 11-36a-304(2)
MANNER OF FINANCING - 11-36a-304(2)(a-e)
As part of this Impact Fee Analysis, it is important to consider how each facility has been or will be
paid for. Potential infrastructure funding includes a combination of different revenue sources.
User Charges
Because infrastructure must generally be built ahead of growth, there often arises situations in which
projects must be funded ahead of expected impact fee revenues. In some cases, the solution to this
issue will be bonding. In others, funds from existing user rate revenue will be loaned to the impact
fee fund to complete initial construction of the project and will be reimbursed later as impact fees
are received. Interfund loans should be considered in subsequent accounting of impact fee
expenditures.
Bonds
None of the costs contained in the IFFP included bonding. Where District financial plans identify
bonding will be required to finance impact fee eligible improvements, the portion of bond cost and
interest expense attributable to future growth has been added to the calculation of the impact fee.
General Taxes
If taxes are used to pay for infrastructure, they should be accounted for in the impact fee calculation.
Specifically, any contribution made by property owners through taxes should be credited toward

Note, the impact fee is expressed colloquially in terms of irrigated acre, but the accurate definition is planned irrigable
acre. The impact fee will be charged in accordance with planned irrigable area associated with, and approved for,
development; it is not limited to what is actually irrigated at any point in time.
1
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their available capacity in the system. In this case, no taxes are proposed for the construction of
infrastructure.
Federal and State Grants and Donations
Impact fees cannot reimburse costs funded or expected to be funded through federal grants and other
funds that the District has received for capital improvements without an obligation to repay. Grants
and donations are not currently contemplated in this analysis. If grants become available for
constructing facilities, impact fees will need to be recalculated and an appropriate credit given. Any
existing infrastructure funded through past grants has been removed from the system cost.
Planned Improvement District (PID) Dedications
Credit must be incorporated to the impact fee when costs are funded by PID bond proceeds. PID
funding is currently not planned or incorporated in this analysis. If PID funding becomes available
for constructing facilities, impact fees will need to be recalculated and appropriate credit given.
DEDICATION OF SYSTEM IMPROVEMENTS - 11-36a-304(2)(f)
Developer exactions are not the same as grants. As identified in the IFFP, if a developer constructs a
system improvement or dedicates land for a system improvement identified in this IFFP or dedicates
a public facility that is recognized to reduce the need for a system improvement, the developer may
be entitled to an appropriate credit against that particular developer’s impact fee liability or a
proportionate reimbursement.
If the value of the credit is less than the development’s impact fee liability, the developer will owe the
balance of the liability to the District. If the recognized value of the improvements/land dedicated is
more than the development’s impact fee liability, the District may be required to reimburse the
difference to the developer.
It should be emphasized that the concept of impact fee credits pertains to system level improvements
only. Developers will be responsible for the construction of project improvements (i.e. improvements
not identified in the impact fee facilities plan) without credit against the impact fee.
EXTRAORDINARY COSTS - 11-36a-304(2)(g)
The Impact Fees Act indicates the analysis should include consideration of any extraordinary costs
of servicing newly developed properties. In cases where one area of potential growth may cost
significantly more to service than other growth, a separate service area may be warranted. No areas
with extraordinary costs have been identified as part of this analysis.
TIME-PRICE DIFFERENTIAL - 11-36a-304(2)(h)
Utah Code allows consideration of time-price differential in order to create fairness for amounts paid
at different times. To address time-price differential, this analysis includes a conversion to present
value cost for future expenditures. In the case of future construction costs, it has been assumed that
the return rate on investment will be roughly equivalent to construction inflation and current
construction estimates have been used in the calculation of impact fees. Per the requirements of the
Code, existing infrastructure cost, if any, is based on actual historical costs without adjustment.
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IMPACT FEE CERTIFICATION - 11-36a-306(2)
This report has been prepared in accordance with Utah Code Title 11, Chapter 36a (the “Impact Fees
Act”), which prescribes the laws pertaining to the imposition of impact fees in Utah. The accuracy of
this IFFP relies in part upon planning, engineering, and other source data, provided by the District
and its designees.
In accordance with Utah Code Annotated, 11-36a-306(2), Bowen Collins & Associates makes the
following certification:
I certify that the attached impact fee analysis:
1. Includes only the costs of public facilities that are:
a. allowed under the Impact Fees Act; and
b. actually incurred; or
c. projected to be incurred or encumbered within six years after the day on which each
impact fee is paid;
2. Does not include:
a. costs of operation and maintenance of public facilities;
b. costs of qualifying public facilities that will raise the level of service for the facilities,
through impact fees, above the level of service that is supported by existing residents;
or
c. an expense for overhead, unless the expense is calculated pursuant to a methodology
that is consistent with generally accepted cost accounting practices and the
methodological standards set forth by the federal Office of Management and Budget
for federal grant reimbursement; and
3. Complies in each and every relevant respect with the Impact Fees Act.

______________________________
Justin Dietrich, P.E.
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EXECUTIVE SUMMARY
SECONDARY WATER IMPACT FEE FACILITIES PLAN
North Village Special Service District (District) has retained Bowen Collins & Associates (BC&A) to
prepare an impact fee facility plan (IFFP) for secondary water supply and distribution provided by
the District. The purpose of an IFFP is to identify demands placed upon District facilities by future
development and evaluate how these demands will be met by the District. The IFFP is also intended
to outline the improvements which may be funded through impact fees.
WHY IS AN IFFP NEEDED?
The IFFP provides a technical basis for assessing and establishing impact fees throughout the
District. This document will address the future infrastructure needed to serve the District based on
current land use planning. The existing and future capital projects documented in this IFFP will
ensure that level of service standards are maintained for all existing and future residents who
reside within the District. Local governments must pay strict attention to the required elements of
the Impact Fee Facilities Plan which are enumerated in the Impact Fees Act (Title 11 Chapter 36a of
the Utah Code Annotated).
PROJECTED FUTURE GROWTH
To evaluate the use of existing capacity and the need for future capacity, it is first necessary to
calculate the demand associated with existing development and projected growth. Using available
information for existing development and growth projections from the District’s Secondary Water
System Master Plan, projected growth in system demand is summarized in Table ES-1 in terms of
Secondary Irrigated Acres. A Secondary Irrigated Acre represents the demand that a typical singlefamily residence places on the system.
Table ES-1
City Growth Projections

Year
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031

Total Secondary
Irrigated Acres
20.2
24.5
29.1
34.5
40.7
47.9
56.0
65.2
75.4
86.6
98.9

Annual Demand
(ac-ft)
60.7
73.4
87.3
103.5
122.2
143.6
168.0
195.5
226.2
259.9
296.7

Peak Day (gpm)

Peak Hour (gpm)

150.4
182.1
216.5
256.6
303.0
356.2
416.7
484.8
560.8
644.6
735.7

315.9
382.4
454.7
538.9
636.3
747.9
875.0
1018.1
1177.7
1353.6
1545.0

Note: This growth projection is different than the projection in the master plan because this growth projection includes as existing
irrigated acres the Jordanelle Ridge Plat A area, which is not currently connected to the secondary system but is planned to be as soon
as some of the projects within this IFFP are completed.

As shown in the table above, the growth expected within the 10-year planning window is 79
irrigated acres.
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EXISTING CAPACITY AVAILABLE TO SERVE FUTURE GROWTH
Projected future growth will be met through a combination of utilizing available excess capacity in
existing facilities and the construction of additional capacity in new facilities. The percentage of
existing capacity available for use by future growth has not been calculated because none of the
existing facilities have District cost recoverable by impact fees.
REQUIRED SYSTEM IMPROVEMENTS
Beyond available existing capacity, additional improvements required to serve new growth are
summarized in Table ES-2.
To satisfy the requirements of state law, Table ES-2 provides a breakdown of the percentage of the
project costs attributed to existing and future users. For future use, capacity has been divided
between capacity to be used by growth within the 10-year planning window of this IFFP and
capacity that will be available for growth beyond the 10-year window.
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Table ES-2
Proposed Facility Capacity Used by Future Growth

Project ID

Project Name

Booster Station Improvements
Pressure Zone 1 South Booster
B-1
Pressure Zone 2 South Booster
B-2
Pressure Zone 3C Booster
B-3
Pressure Zone 1 North Booster
B-4
Upgrade
Pressure Zone 3A Booster and
B-7
Diversion
Storage Improvements
Pressure Zone 1 South Tank
S-1
Pressure Zone 2 South Tank
S-2
Pressure Zone 3C Tank
S-3
Pressure Zone 1 North Tank
S-4
Pressure Zone 3A Tank
S-7
Distribution System Improvements
Pressure Zone 1 South
P-1
Transmission
Coyote Lane Zone 0 Distribution
P-2
Zone 0 Interconnection
P-3
Pressure Zone 1 Distribution South
P-4
Connection
Pressure Zone 2 South
P-7
Transmission
Pressure Zone 3C Transmission
P-8
Pressure Zone 1 North
P-9
Transmission
Pressure Zone 0 Transmission
P-13
Upsize
Pressure
Zone 1 Distribution North
P-14
Pressure Zone 3A Transmission
P-15
Pressure Zone 3A Distribution to
P-16
JR B
Other Improvements
New Coyote Lane Diversion
O-1
New Jordanelle Ridge Diversion
O-2
Total or Average

BOWEN COLLINS & ASSOCIATES
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Estimated
Total
Construction
Cost

Percent to
Existing

Percent
to 10yr

Percent to
Beyond 10

$648,000
$450,000
$216,000

0.00%
0.00%
0.00%

25.60%
26.30%
28.75%

74.40%
73.70%
71.25%

$211,000

0.00%

14.12%

85.88%

$561,000

26.41%

25.47%

48.12%

$1,317,000
$917,000
$514,000
$1,078,000
$763,000

0.00%
0.00%
0.00%
0.00%
26.41%

24.91%
25.42%
28.75%
24.94%
25.47%

75.09%
74.58%
71.25%
75.06%
48.12%

$924,000
$188,000
$161,000

0.00%
15.73%
15.73%

25.60%
23.57%
23.57%

74.40%
60.70%
60.70%

$6,000

0.00%

24.91%

75.09%

$204,000
$146,000

0.00%
0.00%

26.30%
28.75%

73.70%
71.25%

$327,000

0.00%

14.12%

85.88%

$152,000
$19,000
$718,000

17.89%
0.00%
26.41%

23.57%
24.94%
25.47%

58.54%
75.06%
48.12%

$925,000

26.41%

25.47%

48.12%

$52,000
$52,000
$10,549,000

0.00%
26.41%
8.34%

25.60%
25.47%
25.01%

74.40%
48.12%
66.65%
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IMPACT FEE FACILITIES PLAN
INTRODUCTION
The District of North Village Special Service District has retained Bowen Collins & Associates
(BC&A) to prepare an impact fee facility plan (IFFP) for secondary water supply and distribution
provided by the District. The purpose of an IFFP is to determine the public facilities required to
serve development resulting from new development activity. The IFFP is also intended to outline
the improvements which may be funded through impact fees.
Much of the analysis forming the basis of this IFFP has been taken from the District’s Secondary
Water System Master Plan, which was also prepared by BC&A. The reader should refer to the
Master Plan for additional discussion of planning and evaluation methodology beyond what is
contained in this IFFP.
SERVICE AREA
For the purpose of impact fee calculations, the District system will be treated as a single service
area.
IMPACT FEE FACILITY PLAN COMPONENTS
Requirements for the preparation of an IFFP are outlined in Title 11, Chapter 36a of the Utah Code
Annotated (the Impact Fees Act). Under these requirements, an IFFP shall accomplish the following
for each facility:
1. Identify the existing level of service
2. Establish a proposed level of service
3. Identify excess capacity to accommodate future growth at the proposed level of service
4. Identify demands placed upon existing public facilities by new development
5. Identify the means by which demands from new development will be met
6. Consider the following additional issues
a. revenue sources to finance required system improvements
b. necessity of improvements to maintain the proposed level of service
c. need for facilities relative to planned locations of schools
The following sections of this report have been organized to address each of these requirements.
EXISTING LEVEL OF SERVICE - UTAH CODE ANNOTATED 11-36a302(1)(a)(i)
Level of service is defined in the Impact Fees Act as “the defined performance standard or unit of
demand for each capital component of a public facility within a service area”. This section discusses
the level of service currently being provided to existing users.
Performance Standard
The performance standard defines the level of service the District has established to satisfy District
performance requirements. The District desires to provide secondary water capacity for its
residents and businesses and to balance the cost of water improvements with the amount of
BOWEN COLLINS & ASSOCIATES
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demand in the system. Thus, the performance standard as documented in the District’s Secondary
Water System Master Plan is based on standards similar to the level of service adopted by other
pressurized irrigation systems of similar size and nature in the Utah. If the existing level of service
is less than the performance standard, it is a deficiency.
Transmission/Distribution Pipe Level of Service
The following criteria were used as the existing performance standards for major conveyance
facilities:
1. Model runs at both peak day and peak hour demand were included in the analysis.
2. Under peak day demand, the system must be capable of maintaining constant levels at all
system tanks.
3. Secondary mains are targeted to deliver peak hour flow at 5 fps with a maximum of 10 fps.
4. The District tries to maintain pressure between 45 psi and 150 psi for the full range of
demands (peak hour to static conditions).
Storage Level of Service
The following criteria were used as the existing performance standards for storage facilities:
1. Storage for the system is designed for 70% of peak day demand or 7,900 gallons per
irrigated acre.
Unit of Demand Level of Service
The projected flow used to design and evaluate system components will vary depending on the
nature of each component. For example, the systems supply pump stations are designed for peak
day flow. Conversely, most conveyance pipelines must be designed based on peak hour flow
(function of daily flow and diurnal flow variation).
For the purposes of this analysis, it is useful to define these various demands in terms of Secondary
Irrigated Acres (IA). An IA represents the amount of irrigable area that the secondary system will
serve. As discussed at length in the District’s Secondary Water System Master Plan, metered flow
data was combined with the expected number of IAs in the District to establish the District standard
of 2,678 gpd per IA (average day). Based on flow monitoring within Utah municipalities, diurnal
patterns observed indicate a peaking of approximately 4.0 times the annual average demand for
peak day and 2.1 times the peak day for peak hour.
Level of Service Summary
The existing level of service for The District of North Village Special Service District secondary
water facilities can be summarized as follows:
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Table 1
Performance Standard Summary

Type

Existing Performance Standard

Average Day Flow
Peak Day Flow
Peak Hour Flow
Peak Hour Flow Velocity in Conveyance Lines

2,678 gpd per Irrigated Acre
4.0 times Average Day Flow
2.1 times Peak Day Flow
10 fps max (target of 5 fps)
Maintain constant level in all system tanks
under peak day demand
70% of peak day demand
45 psi
150 psi

Conveyance / Supply
Storage
Peak Hour Demand Minimum Pressure
Static System Maximum Pressure

The existing NVSSD system level of service meets the performance standard for all areas currently
connected. There is one area of the system known as Jordanelle Ridge Plat A which is not currently
connected to the secondary system because the system level infrastructure is not currently
available. This situation is obviously accounted as an existing deficiency in this IFFP.
Proposed Level of Service - Utah Code Annotated 11-36a-302(1)(a)(ii)
The proposed level of service is the performance standard used to evaluate system needs in the
future. The Impact Fee Act indicates that the proposed level of service may:
1. diminish or equal the existing level of service; or
2. exceed the existing level of service if, independent of the use of impact fees, the District
implements and maintains the means to increase the level of service for existing demand
within six years of the date on which new growth is charged for the proposed level of
service.
No changes in performance standards are proposed for North Village Special Service District.
Future facilities will be constructed to meet the same performance standards identified for the
existing level of service.
EXCESS CAPACITY TO ACCOMMODATE FUTURE GROWTH - UTAH
CODE ANNOTATED 11-36a-302(1)(a)(iii)
The secondary water needs of projected future growth will be met through a combination of
available excess capacity in existing facilities and construction of additional capacity in new
facilities.
Existing Secondary Water Infrastructure
There are very little existing secondary water facilities within the District’s service area that are
currently owned or operated by the District. The existing secondary water infrastructure in the
District’s service area is owned and operated by Central Utah Water Conservancy District (CUWCD).
The NVSSD system is expecting rapid expansion and it is also expected that most of the
transmission/distribution infrastructure owned and operated by CUWCD will eventually be
incorporated into the NVSSD system as outlined in the Master Plan. In areas where existing
facilities exist, future growth will utilize a portion of excess capacity in existing facilities.
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Existing Demand and Determination of Excess Capacity
Because the current existing facilities do not represent any impact fee recoverable capital cost to
NVSSD, there is no need to calculate the percentage of existing capacity to be used by future growth
for this IFFP.
DEMANDS PLACED ON FACILITIES BY NEW DEVELOPMENT - UTAH
CODE ANNOTATED 11-36a-302(1)(a)(iv)
The planning period to be used for this IFFP is 10 years. Table 2 lists the growth projections for the
10-year planning window.
Table 2
NVSSD Secondary System Growth Projections

Year
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031

Total Secondary
Irrigated Acres
20.2
24.5
29.1
34.5
40.7
47.9
56.0
65.2
75.4
86.6
98.9

Annual Demand
(ac-ft)
60.7
73.4
87.3
103.5
122.2
143.6
168.0
195.5
226.2
259.9
296.7

Peak Day (gpm)

Peak Hour (gpm)

150.4
182.1
216.5
256.6
303.0
356.2
416.7
484.8
560.8
644.6
735.7

315.9
382.4
454.7
538.9
636.3
747.9
875.0
1018.1
1177.7
1353.6
1545.0

Note: This growth projection is different than the projection in the master plan because this growth projection includes as existing
irrigated acres the Jordanelle Ridge Plat A area, which is not currently connected to the secondary system but is planned to be as soon
as some of the projects within this IFFP are completed.

As shown in the table above, the growth expected within the 10-year planning window is 79
irrigated acres.
INFRASTRUCTURE
REQUIRED
TO
MEET
DEMANDS
OF
DEVELOPMENT – UTAH CODE ANNOTATED 11-36a-302(1)(a)(v)

NEW

To satisfy the requirements of state law, demand placed upon system facilities by future
development was projected using the process outlined below.
1. Existing Demand – The demand existing development places on the District’s system was
estimated based on existing irrigated acreage and demand patterns observed in similar
systems. There are so few existing customers (only 2) that the sample size is too small to
rely solely upon historic water use and flow records.
2. Existing Capacity – The capacities of existing system collection facilities were estimated
using size data provided by the District and a hydraulic computer model as part of the
Secondary Water System Master Plan.
3. Existing Deficiencies – Existing deficiencies in the system were looked for by comparing
defined levels of service against calculated capacities.
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4. Future Demand - The demand that future development will place on the system was
estimated based on development projections as discussed previously.
5. Future Deficiencies - Future deficiencies in the collection system (portions of the system
that are inadequate to accommodate the demand created by future growth) were identified
using the defined level of service and results from a hydraulic computer model.
6. Recommended Improvements – Needed system improvements were identified to meet
demands associated with future development.
The steps listed above describe the “demands placed upon existing public facilities by new
development activity at the proposed level of service; and… the means by which the political
subdivision or private entity will meet those growth demands” (Section 11-36a-302-1.a of the Utah
Code Annotated).
10-Year Improvement Plan
Planned improvements to satisfy level of service requirements for projected demands within the
next 10 years have been identified for the District area in the District’s Secondary Water System
Master Plan and are summarized in Table 3. These improvements will be constructed in phases as
funding becomes available. Only infrastructure planned for construction within a ten-year window
will be considered in the calculation of these impact fees to avoid uncertainty surrounding
improvements further into the future. The locations of projects to be completed in the next 10 years
are approximately shown in Figure 1. It should be noted that Figure 1 only includes those projects
with components of cost that are eligible to be included in the impact fee calculation.
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Table 3
Proposed Facility Capacity Used by Future Growth

Project ID

Project Name

Booster Station Improvements
Pressure Zone 1 South Booster
B-1
Pressure Zone 2 South Booster
B-2
Pressure Zone 3C Booster
B-3
Pressure Zone 1 North Booster
B-4
Upgrade
Pressure Zone 3A Booster and
B-7
Diversion
Storage Improvements
Pressure Zone 1 South Tank
S-1
Pressure Zone 2 South Tank
S-2
Pressure Zone 3C Tank
S-3
Pressure Zone 1 North Tank
S-4
Pressure Zone 3A Tank
S-7
Distribution System Improvements
Pressure Zone 1 South
P-1
Transmission
Coyote Lane Zone 0 Distribution
P-2
Zone 0 Interconnection
P-3
Pressure Zone 1 Distribution South
P-4
Connection
Pressure Zone 2 South
P-7
Transmission
Pressure Zone 3C Transmission
P-8
Pressure Zone 1 North
P-9
Transmission
Pressure Zone 0 Transmission
P-13
Upsize
Pressure Zone 1 Distribution North
P-14
Pressure Zone 3A Transmission
P-15
Pressure Zone 3A Distribution to
P-16
JR B
Other Improvements
New Coyote Lane Diversion
O-1
New Jordanelle Ridge Diversion
O-2
Total or Average

BOWEN COLLINS & ASSOCIATES
NORTH VILLAGE SPECIAL SERVICE DISTRICT

Estimated
Total
Construction
Cost

Percent to
Existing

Percent
to 10yr

Percent to
Beyond 10

$648,000
$450,000
$216,000

0.00%
0.00%
0.00%

25.60%
26.30%
28.75%

74.40%
73.70%
71.25%

$211,000

0.00%

14.12%

85.88%

$561,000

26.41%

25.47%

48.12%

$1,317,000
$917,000
$514,000
$1,078,000
$763,000

0.00%
0.00%
0.00%
0.00%
26.41%

24.91%
25.42%
28.75%
24.94%
25.47%

75.09%
74.58%
71.25%
75.06%
48.12%

$924,000
$188,000
$161,000

0.00%
15.73%
15.73%

25.60%
23.57%
23.57%

74.40%
60.70%
60.70%

$6,000

0.00%

24.91%

75.09%

$204,000
$146,000

0.00%
0.00%

26.30%
28.75%

73.70%
71.25%

$327,000

0.00%

14.12%

85.88%

$152,000
$19,000
$718,000

17.89%
0.00%
26.41%

23.57%
24.94%
25.47%

58.54%
75.06%
48.12%

$925,000

26.41%

25.47%

48.12%

$52,000
$52,000
$10,549,000

0.00%
26.41%
8.34%

25.60%
25.47%
25.01%

74.40%
48.12%
66.65%
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Project Cost Attributable to Future Growth
To satisfy the requirements of state law, Table 3 provides a breakdown of the impact fee facility
projects and the percentage of the project costs attributed to existing and future users. As defined
in Section 11-36-304, the impact fee facilities plan should only include “the proportionate share of
the costs of public facilities [that] are reasonably related to the new development activity.” While
some projects from the capital facilities plan are required to meet future growth, some projects also
provide benefit to existing users. Projects that benefit existing users include those projects
addressing existing capacity deficiencies, maintenance related projects, or projects increasing the
level of service for existing users.
For some projects, the division of costs between existing and future users is easy because 100
percent of the project costs can be attributed to one category or the other (e.g. infrastructure
needed solely to serve new development can be 100 percent attributed to new growth). For
projects needed to address both existing deficiencies and new growth, the costs were divided based
on maximum use of capacity at buildout (flow rate for most facilities, storage volume for storage
facilities).
It should be noted that Table 3 does not include bond costs related to paying for impact fee eligible
improvements. These costs, if any, should be added as part of the impact fee analysis.
Further Division of Project Cost – Cost Attributable to 10 Year Growth
Included in Table 3 is a breakdown of capacity associated with growth through the next 10 years
and for growth beyond 10 years. A challenge of secondary water infrastructure is that it is not cost
effective to add capacity in small increments. Once a pipeline is being built, it needs to be built to
satisfy long-term capacity needs. As a result, the improvements proposed in the impact fee facility
plan will include capacity for growth beyond the 10-year planning window. To most accurately
evaluate the cost of providing service for growth during the next ten years, added consideration has
been given to evaluating how much of each improvement will be used in the next 10 years. This has
been done following the same methodology as described above.
Basis of Construction Cost Estimates
The costs of construction for projects to be completed within ten years have been estimated based
on past BC&A experience with projects of a similar nature. Pipeline project costs are based on
average per foot costs for pipes of a similar nature. Booster Station project costs are based on
average lift station per horsepower costs for facilities of a similar nature. Storage project costs are
based on average storage per gallon costs for concrete storage tanks of a similar size. Details of the
cost estimates can be found in the District’s Secondary Water System Master Plan.
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ADDITIONAL CONSIDERATIONS
MANNER OF FINANCING - UTAH CODE ANNOTATED 11-36a-302(2)
The District may fund the infrastructure identified in this IFFP through a combination of different
revenue sources.
Federal and State Grants and Donations
Impact fees cannot reimburse costs funded or expected to be funded through federal grants and
other funds that the District has received for capital improvements without an obligation to repay.
Grants and donations are not currently contemplated in this analysis. If grants become available for
constructing facilities, impact fees will need to be recalculated and an appropriate credit given. Any
existing infrastructure funded through past grants will be removed from the system value during
the impact fee analysis.
Bonds
None of the costs contained in this IFFP include the cost of bonding. The cost of bonding required to
finance impact fee eligible improvements identified in the IFPP may be added to the calculation of
the impact fee. This will be considered in the impact fee analysis.
Interfund Loans
Because infrastructure must generally be built ahead of growth, there often arises situations in
which projects must be funded ahead of expected impact fee revenues. In some cases, the solution
to this issue will be bonding. In others, funds from existing user rate revenue will be loaned to the
impact fee fund to complete initial construction of the project and will be reimbursed later as
impact fees are received. Consideration of potential interfund loans will be included in the impact
fee analysis and should also be considered in subsequent accounting of impact fee expenditures.
Impact Fees
It is recommended that impact fees be used to fund growth-related capital projects as they help to
maintain the proposed level of service and prevent existing users from subsidizing the capital needs
for new growth. Based on this IFFP, an impact fee analysis will be able to calculate a fair and legal
fee that new growth should pay to fund the portion of the existing and new facilities that will
benefit new development.
Developer Dedications and Exactions
Developer exactions are not the same as grants. Developer exactions may be considered in the
inventory of current and future infrastructure. If a developer constructs a system improvement or
dedicates land for a system improvement identified in this IFFP or dedicates a public facility that is
recognized to reduce the need for a system improvement, the developer will be entitled to an
appropriate credit against that particular developer’s impact fee liability or a proportionate
reimbursement.
If the value of the credit is less than the development’s impact fee liability, the developer will owe
the balance of the liability to the District. If the recognized value of the improvements/land
dedicated is more than the development’s impact fee liability, the District must reimburse the
difference to the developer.
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It should be emphasized that the concept of impact fee credits pertains to system level
improvements only. For project level improvement (i.e. projects not identified in the impact fee
facility plan), developers will be responsible for the construction of the improvements without
credit against the impact fee.
Planned Improvement District (PID) Dedications
PID dedications are not the same as Developer dedications. A PID funds improvement by bonding
(typically) against special property tax revenues from property owners. Thus, if a PID constructs a
system improvement identified in this IFFP or dedicates a public facility that is recognized to
reduce the need for a system improvement, the new development within the PID is entitled to an
appropriate credit against the impact fees of new development within the PID.
Credit to new development within the PID for PID dedications should be proportionate to the
dedication’s value in the impact fee. If the dedication’s proportionate value in the impact fee is less
than the impact fee, new development within the PID will owe the balance of the impact fee. If the
dedication’s proportionate value in the impact fee is greater than the impact fee, the District should
reimburse the difference to the PID.
It should be emphasized that the concept of impact fee credits and reimbursements pertains to
system level improvements only. For project level improvement (i.e. projects not identified in the
impact fee facility plan), developers will be responsible for the construction of the improvements
without credit against the impact fee.
It should be further emphasized that, due to the nature of PID dedications, any PID funding of
system level improvements must trigger an adjustment to the impact fee to properly account for
the credit that should be given to new development within the PID. This IFFP does not currently
account for any credit associated with PID dedications as it is unknown whether, or the extent to
which, such dedications may take place within the planning window.
NECESSITY OF IMPROVEMENTS TO MAINTAIN LEVEL OF SERVICE UTAH CODE ANNOTATED 11-36a-302(3)
According to State statute, impact fees cannot be used to correct deficiencies in the District’s system
and must be necessary to maintain the proposed level of service established for all users. Only
those facilities or portions of facilities that are required to maintain the proposed level of service
for future growth have been included in this IFFP. This will result in an equitable fee as future users
will not be expected to fund any portion of the facilities that will benefit existing residents.
SCHOOL RELATED INFRASTRUCTURE - UTAH CODE ANNOTATED 1136a-302(2)
As part of the noticing and data collection process for this plan, information was gathered regarding
future school district and charter school development. Where the District is aware of the planned
location of a school, required public facilities to serve the school have been included in the impact
fee analysis.
NOTICING AND ADOPTION REQUIREMENTS - UTAH CODE ANNOTATED
11-36a-502
The Impact Fees Act requires that entities must publish a notice of intent to prepare or modify any
IFFP. If an entity prepares an independent IFFP rather than include a capital facilities element in the
BOWEN COLLINS & ASSOCIATES
NORTH VILLAGE SPECIAL SERVICE DISTRICT
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general plan, the actual IFFP must be adopted by enactment. Before the IFFP can be adopted, a
reasonable notice of the public hearing must be published in a local newspaper at least 14 days
before the actual hearing. A copy of the proposed IFFP must be made available in each public
library within the District during the 14-day noticing period for public review and in a minimum of
3 public locations. Utah Code requires that the District must post a copy of the ordinance in at least
three places. These places may include the District offices and the public libraries within the
District’s jurisdiction. Following the 14-day noticing period, a public hearing will be held, after
which the District may adopt, amend and adopt, or reject the proposed IFFP.
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IMPACT FEE CERTIFICATION - UTAH CODE ANNOTATED 11-36a-306(1)
This IFFP has been prepared in accordance with Utah Code Annotated Title 11, Chapter 36a (the
“Impact Fees Act”), which prescribes the laws pertaining to the imposition of impact fees in Utah.
The accuracy of this report relies upon the planning, engineering, and other source data, which was
provided by the District and their designees.
In accordance with Utah Code Annotated, 11-36a-306(1), Bowen Collins & Associates makes the
following certification:
I certify that this impact fee facility plan:
1. Includes only the costs of public facilities that are:
a. allowed under the Impact Fees Act; and
b. actually incurred; or
c. projected to be incurred or encumbered within six years after the day on which each
impact fee is paid;
2. Does not include:
a. costs of operation and maintenance of public facilities;
b. costs for qualifying public facilities that will raise the level of service for the
facilities, through impact fees, above the level of service that is supported by
existing residents; or
c. an expense for overhead, unless the expense is calculated pursuant to a
methodology that is consistent with generally accepted cost accounting practices
and the methodological standards set forth by the federal Office of Management and
Budget for federal grant reimbursement; and
3. Complies in each and every relevant respect with the Impact Fees Act.

__________________________________
Justin Dietrich, P.E.
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CHAPTER 1
INTRODUCTION AND BACKGROUND
INTRODUCTION
North Village Special Service District (NVSSD or District) contracted the services of Bowen, Collins &
Associates, Inc. (BC&A) to complete a Secondary Water System Master Plan.
The District’s current role in providing secondary water is quite different than it is expected to be
going forward. Currently, the District provides only the retail end of service (meter reading,
administration, and final leg distribution maintenance) for just a few current connections. The
existing secondary water system is almost entirely owned and operated by Timpanogos Irrigation
Company (TIC). TIC has some agricultural customers on the system in addition to the few NVSSD
retail connections. Furthermore, most of the NVSSD service area is undeveloped area.
Correspondingly, there is currently very little secondary water infrastructure in place.
The proposed concept outlined in this Capital Facilities Plan (CFP) is that the District will eventually
operate a unified distribution system for the entire service area (as outlined in this plan). NVSSD’s
distribution system will start just after the diversions from the canal and deliver water to the end
users. NVSSD will also conduct all meter reading, customer service, and maintenance and
replacement of the distribution system. As development comes online, it is anticipated that there will
be a handoff from TIC to NVSSD of the small distribution system currently in operation.
TIC will delivery NVSSD’s shares and thus operate as a wholesale provider to the NVSSD (recovering
its cost via share assessments); NVSSD will be the retail provider to the end users (recovering its
costs via retail user rates billed alongside sewer and water billings). NVSSD intends to facilitate
financing and construction of the system via an established impact fee and related reimbursement
agreements with developers who capitalize the system initially. Rates and impact fees are not the
subject of this capital facility plan, but it is important to understand how the system (as technically
outlined in this CFP) is planned to be funded.
Therefore, the purpose of this plan is to provide the District with a framework around which a viable
and efficient secondary water system—capable of meeting reasonable future demands and satisfying
customer expectations—can be developed. The District will need to continue to meet the demands
of future growth. This master plan will provide an inventory of the existing system and recommend
improvements that will allow the District to continue to serve development in the future.
A related Impact Fee Facilities Plan (IFFP) and an Impact Fee Analysis (IFA) will be produced based
on this master plan.
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SCOPE OF SERVICES
BC&A was retained to complete the following tasks as part of this 2021 Secondary Water System
Master Plan:
•

Task 1:

Create Growth Projections

•

Task 2:

Evaluate Demand for Secondary Irrigated Acres

•

Task 3:

Evaluate Water Source

•

Task 4
Work with District and other stakeholders to create concept of adequate and
reasonable future system

•

Task 5:

Create Hydraulic Model

•

Task 6:

Develop Water System Capital Facilities Plan

•

Task 7:

Document Results in Capital Facilities Plan

•

Task 8:

Create an Impact Fee Facilities Plan (separate publication)

•

Task 9:
Calculate the appropriate impact fee in accordance with current impact fee law
and document in an Impact Fee Analysis (separate publication)

PROJECT STAFF
The project work was performed by the BC&A team members listed below. Team member’s roles on
the project are also listed. The project was completed in BC&A’s Draper, Utah office. Questions may
be addressed to Justin Dietrich, Project manager at (801) 495-2224.
Keith Larson

Principal-In-Charge

Justin Dietrich

Project Manager

Wyatt Andersen

Staff Engineer
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CHAPTER 2
DEMAND PROJECTIONS
INTRODUCTION
To plan for the future, it is necessary to project future increases in water demand. Most of the NVSSD
Service area is undeveloped. Development plans in this area have been very active in recent years
and Heber City has recently annexed much of the NVSSD service area and more annexation petitions
are in the works. We expect this action to soon spur a very high rate of growth. The purpose of this
chapter is to summarize the work that was performed to estimate the water needed to meet both
existing and future customer demands. Water production necessary to satisfy capacity requirements
during peak periods of use and to meet volumetric requirements on an annual basis, have been
estimated.
DEMAND PROJECTION METHODOLOGY
There are several methods that can be used to estimate future water needs. The methodology used
in this study is as follows:
1. Define the service area.
2. Project the growth of the number of secondary irrigated acres for the study area through
build-out.
3. Convert projections of system wide growth to a water system production requirement.
4. Consider the effect of State Water Conservation Goals on future demands.
Each step of this process is summarized in the sections that follow.
SERVICE AREAS
The existing NVSSD service area is shown in Figure 2-1. This figure also shows the areas of the District
that are planned to be developed and which of those areas are planned to be irrigated by the District’s
culinary system and which by the secondary system. This Secondary Water System Master Plan
focuses on the areas planned for irrigation by the secondary system only.
SECONDARY IRRIGATED ACRES
Growth projections for outdoor water use for the District are characterized by irrigated acres (IA).
The distinction between secondary irrigated acres and culinary irrigated acres is important, since
this master plan only considers irrigated acres that will ultimately be served by the secondary
system.
SYSTEM GROWTH
System growth was estimated using data provided by the District and from the District’s previous
water master plan. The following conditions and projections were included in the system growth
curve.
•

Existing Conditions: There are approximately 9 secondary irrigated acres being serviced by
the NVSSD in the year 2021.

•

Build-Out Conditions: Projected growth for the District’s water system were prepared for a
build-out scenario based on projected densities from data provided by the District and land
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developers. In general, this ranged from 65% of total area irrigated in the lower, flatter
portions of the service District down to 35% of total area irrigated in the higher, mountain
style living areas. Figure 2-2 shows the secondary irrigation densities based on the currently
planned developments. With the projected build-out densities, the District could serve about
368 secondary irrigated acres at build-out conditions.
•

Non-Serviceable Areas: There are some areas of projected growth within NVSSD that are
outside of the planned secondary system service area. Principally, these are higher elevation
properties, which—after close coordination with NVSSD personnel and other stakeholders—
were determined too costly to serve. Outdoor irrigation needs for these areas are not
included in this study since the secondary system will not supply them. Figure 2-2 also shows
area for which no secondary irrigated acres have been included in this plan.

Using the conditions described above a projected system growth curve for the District was
developed. The growth curve was based on the target values above and in conjunction with District
staff and expectations of short-term growth. Figure 2-3 shows the projected growth curve for the
District and Table 2-1 summarizes the growth projections for the study area.
Table 2-1
Summary of Secondary Growth Projections

Year

Total Secondary
Irrigated Acres

2021
2025
2030
2040
2050
2060
2070

8
23
71
266
350
365
368
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Figure 2-3
NVSSD Growth Projections
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SECONDARY SYSTEM WATER DEMAND PROJECTIONS
The next step in projecting water production requirements is to estimate the conversion of secondary
irrigated acres to water demand. Several different types of water demand were considered as part of
this study, which are described below:
•

Average Day Water Use – The water distribution system average day demand refers to the
amount of water from the secondary system consumed each year by NVSSD consumers
averaged over 365 days1. Because the District is relatively new and includes only a fraction
of the development it eventually expects, historical water use records are limited and may
not be a reliable indication of future water needs. As a result, projected future water use has
been estimated based on historic culinary water master plans’ outdoor water use projections,
which are consistent with the values used for similar systems within the region.
The actual water use in the District will vary over time. As a result, it is important that NVSSD
continue to monitor water usage. If demands change over time, the recommended
improvements contained in this plan may need to be adjusted accordingly.

1 The NVSSD secondary system will only be operable when the canal is in service (typically April 15 to October 15 of each
year). The use of annual average here is not inconsistent with this 6-month system operation. The peaking factors in
standard industry use are based on ratio of annual average demand and thus adequately predict peak flows (which are
the parameters critical to sizing the system).
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•

Peak Day Water Use – For planning purposes, it is essential to have an estimate of not only
the average day demand of the system, but also the maximum day demand of the system.
Peak day demand is the highest daily water demand during the year. Like historic average
day demands, the peak day demand was estimated based on historic culinary master plan
projections for outdoor use. The peaking factor (the ratio of peak day demand to average day
demand) for the water system is 4.0. This is consistent with other master plans for secondary
systems of similar size and nature to NVSSD.

•

Peak Hour Water Use – The ultimate demand that must be satisfied by the water system is
the peak hour water demand. This will be used for sizing conveyance facilities to supply
sufficient water flow and to maintain adequate pressures during periods of peak demand.
Based on data from other similar secondary systems, peak hour demands have been
estimated to be 2.1 times peak day demands.

Table 2-2 shows a summary of the projected District outdoor water demand.
Table 2-2
Projected Water Production

Year

Secondary
Irrigated
Acres

Annual
Demand
(ac-ft)

Average Day
(GPM)

Peak Day
(GPM)

Peak Hour
(GPM)

2021
2025
2030
2040
2050
2060
2070

8
23
71
266
350
365
368

24
69
213
798
1,050
1,095
1,104

15
43
132
495
651
679
684

60
171
528
1,979
2,604
2,715
2,738

125
359
1,109
4,155
5,468
5,702
5,749

CONSERVATION
The State’s water conservation goal is to reduce per capita water usage 20 percent by the year 2035,
measured from the year 2015. Since the NVSSD water system is a relatively new system, there is no
reliable data for the NVSSD area in the year 2021. However, the standard used for this plan (36 inches
of applied irrigation for irrigated areas) is consistent with nearby and similar systems’ standards and
with ET requirements for traditional irrigated areas. Therefore, we would recommend that NVSSD
use the current demand numbers without further conservation for planning purposes. In future
years, NVSSD should monitor water use to see if any additional conservation is being achieved. If
water is being conserved, such that actual water use is lower than projected, capital improvement
projects can be adjusted accordingly.
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CHAPTER 3
WATER SUPPLY EVALUATION
INTRODUCTION
The purpose of this chapter is to evaluate the adequacy of existing District supplies to meet projected
system demands.
WATER SOURCES
NVSSD does not manage any supply facilities. The sole source for the District’s secondary water
system is the Timpanogos Canal, which is managed and operated by Timpanogos Irrigation Company
(TIC).
WATER RIGHTS
NVSSD is entitled to water through the Timpanogos Canal by its ownership of shares in TIC and by
its ownership of shares in Wasatch Irrigation Company (WIC)2. Figure 3-1 shows the TIC and WIC
service boundaries within NVSSD.
NVSSD staff has reported that they have sufficient shares for the few existing secondary customers.
Furthermore, NVSSD has a policy in place which requires all new customers to dedicate sufficient
water shares (or water rights3) for their development.
EVALUATION OF WATER SUPPLY
This section discusses the adequacy of available water supply to meet projected future water demand
as documented in the previous chapter. The system’s sole source of capacity is the Timpanogos Canal
and it, therefore, must be adequate to supply the NVSSD secondary system on its peak day (typical
occurs in late summertime).
The plan for the NVSSD system includes several pressure zones (see Chapter 7 for additional
information on planned system).
The lowest pressure zone in the District’s secondary water system (PZ 0), which is the area below
the Wasatch Canal, is planned to be peaked directly off the Timpanogos Canal. This is because PZ 0
does not have any planned storage facilities. Therefore, the Timpanogos Canal needs to handle the
peak hour demand from PZ 0. This demand is expected to be 595 gpm.
Conversely, all the other pressure zones have planned storage facilities which will provide
equalization storage for peak hour demands. Therefore, the Timpanogos Canal need only handle the
peak day demands for these zones. This demand is expected to be 2,455 gpm.
In sum, the Timpanogos Irrigation Canal must be capable of delivering the combined NVSSD demand
of 3,050 gpm at the same time as it meets its delivery obligations to its other customers. This study’s
scope does not include an evaluation of Timpanogos Canal Delivery capacity vs its projected

WIC shares can be delivered through the Timpanogos Canal.
It is theoretically possible that other types of water shares or water rights could be delivered through the canal by TIC.
While this may not be likely, it is possible, and would be vetted if proposed as part of the District’s robust Water
Dedication Policy procedures (which occurs before development can be approved).
2
3
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demands. However, TIC staff have indicated that the canal can supply NVSSD4. Also, as a rough check,
we understand that the canal’s flow capacity is 80 cfs (36,000 gpm), which will make NVSSD’s
demands only 8.5% of overall canal demands. This is not a guarantee of capacity because we do not
know all of the canal’s obligations, but it does at least give perspective on how much demand NVSSD
will represent at buildout.

4 More exactly, TIC staff are confident that they can deliver TIC shares through the canal so the availability of canal
capacity will go toward the TIC shareholders. As long as new development can supply sufficient water shares, we have
assumed that the canal and TIC can deliver on those shares.
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CHAPTER 4
EXISTING SECONDARY WATER SYSTEM
EXISTING FACILITIES
The purpose of this chapter is to summarize the characteristics of the existing facilities within the
NVSSD secondary water distribution system. It is intended to be used as a quick reference for NVSSD
personnel regarding information on the system. Note that while the existing system does not belong
to NVSSD currently, NVSSD is expected to take over most of that existing distribution system
eventually. Therefore, for simplicity the system is considered without distinction to who owns and
operates it at this time. See Introduction in Chapter 1 for additional details on system
ownership/operation plans.
Pipelines

The NVSSD distribution system is composed of distribution and transmission pipelines up to 12
inches in diameter. Figure 4-1 shows the distribution piping and Table 4-1 summarizes the total
length of pipe in the system.
Table 4-1
Summary of Pipeline Data

Pipe
Diameter
(inches)

Total
Length
(feet)

Total
Length
(miles)

Percentage
of Network

4
6
8
10
12
Total

4,887
26,010
6,681
2,987
2,412
42,977

0.93
4.93
1.27
0.57
0.46
8.14

11.4%
60.5%
15.5%
7.0%
5.6%
100.0%

Booster Stations

There is currently one existing booster station in the secondary water system5, which can be seen in
Figure 4-1. This Moulton Lane booster station is owned and operated by Timpanogos Irrigation
Company. NVSSD is planning on taking over the Moulton Lane pump station when new development
needs or encompasses this facility.
The Moulton Lane pump station is operated only two or three days a week because there is no storage
on the system and the booster station does not have VFDs to control pressure. The existing users of
this booster station are mostly agricultural users, and they keep their system valves open to take the
water when the booster station turns on. The booster station system blows off back to the canal when

5 There is an existing TIC owned and operated booster station that is called the Coyote Lane booster station, but after
coordination between TIC, Heber City, and NVSSD, it was determined that this booster station best serves Heber City and
will not be dedicated to NVSSD.
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demands are too low for the pumps. The new plan (See Chapter 7) will include an upgrade (adding
storage) which will improve how this booster station is operated.
Storage Facilities

There are no existing storage facilities in the NVSSD secondary water system.
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CHAPTER 5
STORAGE CAPACITY EVALUATION
INTRODUCTION
The purpose of this chapter is to evaluate NVSSD’s need for secondary storage capacity. As part of
this evaluation, a storage analysis was completed to determine the storage that NVSSD needs to meet
storage requirements adequately.
EXISTING SYSTEM CHARACTERISTICS
Currently, there are no storage facilities in the existing secondary water system as the Timpanogos
Canal can supply enough water for the District’s current peak hour demand. However, to meet the
District’s long-term peaking and pressure needs, the District will need storage facilities.
STORAGE EVALUATION CRITERIA
Secondary storage facilities were sized based on an industry standard of 70% of peak day demand in
the pressure zone that the tank serves.
ESTIMATED STORAGE REQUIREMENTS
An evaluation of the needed NVSSD secondary water storage facilities for projected demands was
completed. Table 5-1 shows the needed storage requirements by pressure zone for NVSSD at
buildout. As can be seen in the table, NVSSD will need almost 3 million gallons of storage to meet
projected demands by buildout.
Table 5-1
Estimated Storage Requirements

Pressure
Zone

Required
Storage
(gallons)

0
1
2
3A
3B
3C
Total

0
1,425,600
832,000
397,600
98,000
142,800
2,896,000

Pressure Zone 0 is shown to not need any storage because TIC personnel have identified that the
Timpanogos Canal will have sufficient capacity to handle peaking for this (the lowest) zone. See
discussion regarding demand on the canal above in Evaluation of Water Supply (Chapter 3). The
Timpanogos Canal provides sufficient pressure for this lower zone and already services several
customers6 in this zone.

6

These include all of the few NVSSD customers and several customers served directly by TIC.
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CHAPTER 6
DISTRIBUTION SYSTEM EVALUATION
INTRODUCTION
In order to evaluate the ability of the NVSSD secondary water distribution system to serve the needs
of its existing and future customers, a hydraulic model was created using NVSSD Geographic
Information System (GIS) data, information provided by NVSSD staff, information provided by active
area developers, and the analyses discussed in Chapters 2, 3, and 5 of this report. The purpose of this
model is to simulate existing and future demands on the distribution piping. Based on the results of
the model simulations, improvements can then be evaluated to remedy any identified deficiencies
and adequately serve planned future growth. The purpose of this chapter is to document the results
of the distribution system evaluation based on hydraulic modeling.
Because most of the system is not yet constructed, much of the distribution system evaluation
consisted of determining a reasonable, cost effective, and operationally adequate future system. As
part of the evaluation process, several alternative plans were developed. BC&A consulted with
District staff and other stakeholders on the final selection of the proposed system. See Chapter 7 for
information regarding the proposed system.
HYDRAULIC MODEL
The operating characteristics of the existing distribution system were evaluated as part of this study
using a hydraulic model. A hydraulic computer model is a digital representation of physical features
and characteristics of the water system, including pipes, valves, storage tanks, and pumps. Key
physical components of a water system are represented by a set of user defined parameters that
represent the characteristics of the system. The computer model utilizes the digital representation
of physical system characteristics to mathematically simulate operating conditions of a water
distribution system. Computer model output includes pressures at each node and a flow rate and
velocity for each pipe in the model.
Computer models are excellent tools that can be used to evaluate operating conditions in water
systems. Models can identify where deficiencies in the system are located and can be used to evaluate
alternatives to correct identified problems. Computer models are valuable in examining future
operating conditions. There are several different computer programs used for modeling water
distribution systems in the industry. The program InfoWater by Innovyze was used for this study.
Geometric Model Data

There are two major types of data required to create a hydraulic model of a water system: geometric
data and flow data. Geometric data consists of information on the location and size of system facilities
including pipes, storage reservoirs, sources, pump stations, etc. It also includes the physical
characteristics of the facilities including pipe roughness, delivery point elevations, pump settings,
and tank levels. This information is generally collected from system inventory data or through direct
field measurement. For future improvements in the model, characteristics of system components
were selected based on expected conditions and engineering judgement. The following sections
describe how geometric data was assembled and is used in the hydraulic model.

BOWEN COLLINS & ASSOCIATES
NORTH VILLAGE SPECIAL SERVICE DISTRICT

13

2021 SECONDARY WATER SYSTEM MASTER PLAN

Pipe and Demand Nodes

•

Pipe sizes were taken from NVSSD GIS data.

•

Node elevations were taken from a 10-meter Digital Elevation Model (DEM) provided by the
Utah Automated Geographic Reference Center (AGRC) website.

•

Pipe roughness was conservatively set at a Hazen-Williams coefficient of 120 for all sizes of
pipe.

Pumps

•

New booster stations will be defined by needed flow capacity with detailed pump hydraulic
analysis to occur at the time of detailed design. Care has been taken to keep total dynamic
head (TDH) requirements at proposed booster stations reasonable (per industry standards).

•

BC&A obtained from CUWCD pump information for the pumps currently in the Moulton Lane
Pump Station. Comparing these pump curves to where storage and pressure needs in the
expanded service area are needed revealed that the current pumps are insufficient to provide
the head and flow needed. Therefore, the capital improvements plan will include upgrades to
the Moulton Lane Pump Station when NVSSD takes over its operation (and potentially
ownership).

Source Connections

•

The Timpanogos Canal was modeled as fixed elevation reservoirs with a pump at each
proposed diversion from the canal. Elevations of the source reservoirs were set at a head
adequate to ensure there would be sufficient pressure to deliver water into the system.

Pressure Regulating Valves

•

The proposed system has few pressure regulating valves except as backup connections and
have been modeled in InfoWater as PRVs. This means they are controlled by downstream
pressures and open only as necessary to maintain a minimum pressure on the downstream
side. Valve settings were set based on hydraulic grade lines (HGLs).

Flow Data

Once all required geometric data is collected and a physical model of the system is created, the second
type of data needed to model the system is flow data. For the purposes of this study, BC&A looked at
flow for buildout only. Two basic types of flow information are required for hydraulic modeling: flow
out of the system (demand) and flow into the system (supply).
Demand. Demand for hydraulic modeling must be defined in at least two ways: total demand
(production requirement) and distribution demand across the NVSSD service area.

•

Total Production Requirement – Production projections for the NVSSD service area have
been presented in detail in Chapter 2. As the source and storage requirements for future
scenarios have been identified in previous chapters, the primary purpose of the model was
to estimate the distribution piping improvements that are going to be needed.

•

Distribution of Demand – Demand was distributed through the NVSSD area based on
current development distribution and projected development patterns. Since not every
individual connection can be represented in the model, nodes must represent the demand for
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a number of connections. As defined in Chapter 2, future demand was estimated based on
development area projections.
Supply. The Timpanogos Canal is the sole source for existing and future demands within the NVSSD

service area and was modeled as described above in Source Connections.
Recommended Future Model Improvements

The model prepared for this report has been developed using the best available data from NVSSD. To
increase the model accuracy and facilitate future modeling efforts, the following actions are
recommended.
•

Update Geometry Data – It is recommended that geometry data such as PRVs, tanks, pipes,
booster stations, etc. be updated after improvements are constructed throughout the system.

•

Update Demand Distribution – It is recommended that the demand be distributed to
represent actual conditions more accurately. Because the demands are approximated by
large zones, the model can only effectively simulate the transmission and main distribution
pipes. Once GIS water meter data is available for the water system, we would recommend
updating the model with the water meter data.

•

Periodic Model Updates – The model should be updated on a continual basis to reflect
improvements made to the distribution network. It is recommended that the model be
updated at a minimum every 3-5 years when the master plan is updated. The model should
also be updated when significant deviation from the master plan occurs or when significant
development plans are approved which differ from the master plan. A periodic review of
demand distribution is also recommended. An analysis of demand distribution will allow
model users to capture any shift in population density that may occur.

EVALUATION CRITERIA
The computer model was used to simulate operating conditions of the water distribution system
using current and future water system production requirements. The performance of the system was
evaluated using the following criteria.
1. Secondary pressure within the system during peak demands – A distribution system
should provide adequate delivery pressure across the system. For secondary systems,
delivery pressures are typically targeted to be 5-10 psi less than the culinary system pipes at
the same location. While this is not always possible to achieve (based on system operation
differences), it can help reduce the chances of a cross connection violation or failure
contaminating the culinary system. Therefore, the District would like the distribution
pressures of peak hour demand to not be less than 45 psi, which is below culinary system
delivery pressures but is still an adequate minimum for typical irrigation system operation.
2. Pipe Velocity – Flow velocities in distribution pipes should be limited to less than 7.0 feet
per second (ft/s). Transmission pipes can have velocities that are higher than distribution
pipes, but typically should be less than 10 ft/s. Too high of velocities in pipes leads to
excessive headloss (pressure loss) and can lead to damaged pipe. This master plan has
targeted 5 ft/s for identified future pipe improvements.
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SYSTEM EVALUATION RESULTS
Based on the results of the computer model evaluation, several conclusions can be made regarding
the NVSSD water transmission and distribution system:
1. The existing TIC diversion at Moulton Lane and the associated TIC delivery piping (someday
to become NVSSD facilities) are insufficient to serve all the projected NVSSD demand.
2. The pumps in the existing Moulton Lane booster station are not compatible with future
system planning (as optimized in this study), which recommends the booster station be
retrofitted with pumps capable of filling a proposed pressure zone 1 tank and provide
sufficient flows for a large share of all upper zone demands. With that said, until NVSSD takes
over that portion of the system, it is expected that TIC will continue to operate it as they
currently do. When development in that area comes online and needs service, is when it is
recommended to retrofit the Moulton Lane booster station and built the related tank and
infrastructure.
3. The proposed system improvements meet District standards for velocity, distribution, and
redundancy. These improvements provide several options for phasing as developments come
online given the unpredictable nature of development patterns.
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CHAPTER 7
CAPITAL IMPROVEMENTS FACILITIES PLAN
INTRODUCTION
The purpose of this chapter is to summarize recommended NVSSD secondary water distribution
system improvements and present a cost estimate for all the recommended improvements discussed
in this report.
PRESSURE ZONE DEVELOPMENT
The existing secondary water system within the NVSSD service area (currently TIC operated) is not
designed to service the higher elevations that are planned to receive secondary service. Therefore,
BC&A worked with the District and the developer/owner of the higher elevation areas to develop
pressure zones for the future system so that it would be able to service the higher elevations7. Figure
7-1 shows these pressure zones and their respective parameters.
RECOMMENDED IMPROVEMENTS
Figure 7-2 shows the approximate location of improvements recommended to meet future growth in
NVSSD’s service area through buildout. Detailed lists of identified capital projects and related
information such as preliminary sizing, lengths, and elevations, as well as other appropriate details
have been identified in this chapter as follows. These projects have been organized by project type.
Booster Station Improvements

Table 7-1 summarizes the booster station improvements, along with design parameters of each
project.
Table 7-1
Booster Station Improvements

Project
Identifier

Project Name

Required
Hydraulic
Capacity
(gpm)

B-1
B-2
B-3
B-4
B-5
B-6
B-7

Pressure Zone 1 South Booster
Pressure Zone 2 South Booster
Pressure Zone 3C Booster
Pressure Zone 1 North Booster Upgrade
Pressure Zone 2 North Booster
Pressure Zone 3B Booster
Pressure Zone 3A Booster and Diversion

1,100
560
100
900
440
100
400

7 Some of the highest areas planned for development were isolated, too high, and with too few planned units, to justify
additional infrastructure, additional pressure zones, and additional pumping to reach them with the secondary system.
Therefore, Figure 7-1 shows only some of the highest development served by the secondary system.
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Storage Improvements

Table 7-2 summarizes the storage improvements, along with design parameters of each project.
Table 7-2
Storage Improvements

Project
Identifier
S-1
S-2
S-3
S-4
S-5
S-6
S-7

Project Name

Required
Volume
(gallons)

Proposed Tank
Size
(gallons)

Pressure
Zone

Full
Water
Surface
Elevation

Pressure Zone 1 South Tank
Pressure Zone 2 South Tank
Pressure Zone 3C Tank
Pressure Zone 1 North Tank
Pressure Zone 2 North Tank
Pressure Zone 3B Tank
Pressure Zone 3A Tank

784,000
424,000
143,000
641,000
408,000
98,000
398,000

800,000
425,000
150,000
650,000
425,000
100,000
400,000

1
2
3C
1
2
3B
3A

5,980
6,140
6,300
5,980
6,140
6,300
6,380

Distribution System Improvements

Table 7-3 summarizes the distribution system improvements, along with design parameters of each
project.
Table 7-3
Distribution System Improvements

Project
Identifier
P-1
P-2
P-3
P-4
P-5
P-6
P-7
P-8
P-9
P-10
P-11
P-12
P-13
P-14
P-15
P-16

Project Name
Pressure Zone 1 South Transmission
Coyote Lane Zone 0 Distribution
Zone 0 Interconnection
Pressure Zone 1 Distribution South
Connection
Pressure Zone 2 Distribution
Pressure Zone 2 Distribution South
Connection
Pressure Zone 2 South Transmission
Pressure Zone 3C Transmission
Pressure Zone 1 North Transmission
Pressure Zone 2 Distribution North
Connection
Pressure Zone 2 North Transmission
Pressure Zone 3B Transmission
Pressure Zone 0 Transmission Upsize
Pressure Zone 1 Distribution North
Pressure Zone 3A Transmission
Pressure Zone 3A Distribution to JR B
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Approximate
Length (feet)
4,076
979
840

Diameter
(inches)
14
6
6

1,563

8

8,387

8

1,094

10

1,065
761
1,533

6
6
12

1,205

8

1,217
987
778
5,064
3,669
4,942

8
6
8
8
8
4
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Other System Improvements

There are two additional system level improvement that is included in this secondary water master
plan, which are new diversions for booster stations B-1 and B-7. These projects are labeled as O-1
and O-2 on Figure 7-2.
PROJECT COSTS
The anticipated cost and the expected timing of each recommended project for NVSSD’s secondary
water system have been summarized in Table 7-4. A 20 percent construction contingency has been
included for each project. We also recommend that an update to this master plan and its associated
analyses be completed every three to five years to keep up with actual development patterns during
this expected period of rapid growth.
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Table 7-4
Secondary Water System Project Costs

Project
Identifier

B-1
B-2
B-3
B-4
B-5
B-6
B-7

S-1
S-2
S-3
S-4
S-5
S-6
S-7

P-1
P-2
P-3
P-4
P-5
P-6

Project Name

Estimated
Construction
Timing

Booster Station Improvements
0-10 years
Pressure Zone 1 South Booster
0-10 years
Pressure Zone 2 South Booster
0-10
years
Pressure Zone 3C Booster
0-10 years
Pressure Zone 1 North Booster Upgrade
10+ Years
Pressure Zone 2 North Booster
10+ Years
Pressure Zone 3B Booster
0-10
years
Pressure Zone 3A Booster and Diversion
Subtotal
Storage Improvements
0-10 years
Pressure Zone 1 South Tank
0-10 years
Pressure Zone 2 South Tank
0-10 years
Pressure Zone 3C Tank
0-10 years
Pressure Zone 1 North Tank
10+ Years
Pressure Zone 2 North Tank
10+ Years
Pressure Zone 3B Tank
0-10 years
Pressure Zone 3A Tank
Subtotal
Distribution System Improvements
0-10 years
Pressure Zone 1 South Transmission
0-10 years
Coyote Lane Zone 0 Distribution
0-10 years
Wasatch Canal Distribution
0-10 years
Pressure Zone 1 Distribution South Connection
10+ Years
Pressure Zone 2 Distribution
10+ Years
Pressure Zone 2 Distribution South Connection
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Total Project Cost

System Level Costs

$648,000
$450,000
$216,000
$211,000
$432,000
$210,000
$561,000
$2,728,00

$648,000
$450,000
$216,000
$211,00
$432,000
$210,000
$561,000
$2,728,000

$1,317,000
$917,000
$514,000
$1,078,000
$881,000
$500,000
$763,000
$5,970,000

$1,317,000
$917,000
$514,000
$1,078,000
$881,000
$500,000
$763,000
$5,970,000

$924,000
$188,000
$161,000
$306,000
$1,640,000
$223,000

$924,000
$188,000
$161,000
$6,000
$30,000
$13,000
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Project
Identifier
P-7
P-8
P-9
P-10
P-11
P-12
P-13
P-14
P-15
P-16

O-1
O-2

Project Name

Estimated
Construction
Timing

0-10 years
Pressure Zone 2 South Transmission
0-10 years
Pressure Zone 3C Transmission
0-10 years
Pressure Zone 1 North Transmission
10+ Years
Pressure Zone 2 Distribution North Connection
10+ Years
Pressure Zone 2 North Transmission
10+ Years
Pressure Zone 3B Transmission
0-10 years
Pressure Zone 0 Transmission Upsize
0-10 years
Pressure Zone 1 Distribution North
0-10 years
Pressure Zone 3A Transmission
0-10 years
Pressure Zone 3A Distribution to JR B
Subtotal
Other Improvements
New Coyote Lane Diversion
0-10 years
New Jordanelle Ridge Diversion
0-10 years
Subtotal
Total
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Total Project Cost

System Level Costs

$204,000
$146,000
$327,000
$236,000
$238,000
$190,000
$152,000
$991,000
$718,000
$925,000
$7,569,000

$204,000
$146,000
$327,000
$5,000
$238,000
$190,000
$152,000
$19,000
$718,000
$925,000
$4,246,000

$52,000
$52,000
$104,000
$16,371,000

$52,000
$52,000
$104,000
$13,048,000
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PHASING
Development within the District’s service area is eagerly anticipating the expansion of the District’s
secondary water system. The first phases of development are on the very southern end of the service
area (Sorenson property in PZ 1, 2, and 3C) and near the north end of the service area (Jordanelle
Ridge A, B, and C in PZ 3A1, 3A2, and 3A3 and PZ 3A), as shown in Figure 7-3.
For the Sorenson property on the southern end of the District’s service area, this study considered
two options for initial infrastructure phasing:
•

•

Option 1. Moulton Lane Improvements: Projects B-4, S-4, P-1, P-4, and P-9.
o

Total Estimated Cost of $2,384,000.

o

Only provides capacity for approximately 34 irrigated acres to be developed through
the existing bottleneck pipes near P-4.

Option 2. Coyote Lane Improvements: Projects B-1, S-1, P-1, and O-1.
o

Total Estimated Cost of $3,247,000.

o

Allows full development potential for the area without a bottleneck.

o

Potential small cost savings opportunity via partnering with TIC on diversion
construction8.

After discussions with the District and the relevant developer, it was determined that the second
option was preferable due to it avoiding a bottleneck in the pressure zone 1 piping from the north
and due to the District’s desire to not prematurely take over the TIC system operations at Moulton
Lane.
For Jordanelle Ridge A, B, and C (north end of the system), service requires a new diversion from the
Timpanogos Canal, a new booster station, a new storage tank and new piping improvements to
service their land with secondary water. These are projects B-7, P-15, P-16, S-7, and O-2. The total
estimated cost for these projects is $3,119,000.
The other areas of the system have various levels of development activity (all of which appear to be
less imminent than the two mentioned previously). We consulted with District staff to prioritize the
other projects and estimate which projects will be needed within the next 10 years. Ultimately, the
timing of these projects will be driven by development (see Table 7-4 for expected project timing).

It should be noted that TIC has expressed an interest in updating some portions of the canal
diversion at the south end (at proposed B-1 location) in 2021. We expect there to be cost savings if
the diversion portion of B-1 be constructed in conjunction with the TIC project.
8
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CONCLUSIONS AND RECOMMENDATIONS
With the analysis underlying this capital facilities plan complete; the following are a summary of the
principal conclusions and recommendations.
•

It has been determined that constructing a secondary water system for this service area is
feasible.

•

It appears logical that NVSSD would operate the distribution system (everything downstream
of the diversion).

•

Timing of the secondary water system construction will be development driven.

•

It is recommended to proceed with the Impact Fee Facilities Plan (IFFP) and Impact Fee
Analysis (IFA) to determine and implement impact fees to provide a mechanism to fund this
infrastructure. It is expected that initial funding of infrastructure will be by developers and
that the impact fees will facilitate a way to provide credit or reimbursement to such funding
developers.

•

It is recommended that this study be updated every 3-5 years during this time of rapid
growth.

BOWEN COLLINS & ASSOCIATES
NORTH VILLAGE SPECIAL SERVICE DISTRICT
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APPENDIX A
COST ESTIMATES

BOWEN COLLINS & ASSOCIATES
NORTH VILLAGE SPECIAL SERVICE DISTRICT

Booster Stations

Project Identifier
B-1
B-2
B-3
B-4
B-5
B-6
B-7

Project Name
Pressure Zone 1 South Booster
Pressure Zone 2 South Booster
Pressure Zone 3C Booster
Pressure Zone 1 North Booster Upgrade
Pressure Zone 2 North Booster
Pressure Zone 3B Booster
Pressure Zone 3A Booster and Diversion
Total

Required
Hydraulic
Capacity (gpm) Q cfs
Static
Losses
TDH
HP
1,100
2.451
155
4.1
159.1
459
1.023
135
9.4
144.4
100
0.223
160
1.4
161.4
900
2.005
135
6.9
141.9
441
0.983
140
41.8
181.8
100
0.223
115
1.2
116.2
400
0.891
525
73.3
598.3

60
25
10
55
30
5
85

Unit Cost Total Cost
9000
$648,000
15000
$450,000
18000
$216,000
3200
$211,000
12000
$432,000
35000
$210,000
5500
$561,000
$2,728,000

Storage
Project Identifier
S-1
S-2
S-3
S-4
S-5
S-6
S-7

Project Name
Pressure Zone 1 South Tank
Pressure Zone 2 South Tank
Pressure Zone 3C Tank
Pressure Zone 1 North Tank
Pressure Zone 2 North Tank
Pressure Zone 3B Tank
Pressure Zone 3A Tank
Total

Required Volume (gallons) Pressure Zone
784,080
1
424,320
2
142,800
3C
641,520
1
407,680
2
98,000
3B
397,600
3A

Full Water Surface Elevation
5,980
6,140
6,300
5,980
6,140
6,300
6,380

Unit Cost Total Cost
1.4 $1,317,000
1.8
$917,000
3
$514,000
1.4 $1,078,000
1.8
$881,000
4.25
$500,000
1.6
$763,000
$5,970,000

Distribution System
Project Identifier
P-1
P-2
P-3
P-4
P-5
P-6
P-7
P-8
P-9
P-10
P-11
P-12
P-13
P-14
P-15
P-16

Project Name
Pressure Zone 1 South Transmission
Coyote Lane Zone 0 Distribution
Wasatch Canal Distribution
Pressure Zone 1 Distribution South Connection
Pressure Zone 2 Distribution
Pressure Zone 2 Distribution South Connection
Pressure Zone 2 South Transmission
Pressure Zone 3C Transmission
Pressure Zone 1 North Transmission
Pressure Zone 2 Distribution North Connection
Pressure Zone 2 North Transmission
Pressure Zone 3B Transmission
Pressure Zone 0 Transmission Upsize
Pressure Zone 1 Distribution North
Pressure Zone 3A Transmission
Pressure Zone 3A Distribution to JR B

Length (ft) Diameter (inches)
4,076
14
979
6
840
6
1,563
8
8,387
8
1,094
10
1,065
6
761
6
1,533
12
1,205
8
1,217
8
987
6
778
8
5,064
8
3,669
8
4,942
4

Unit Cost Total Cost
System Level Cost
189
$924,000
$924,000
160
$188,000
$188,000
160
$161,000
$161,000
163
$306,000
$6,000
163
$1,640,000
$30,000
170
$223,000
$13,000
160
$204,000
$204,000
160
$146,000
$146,000
178
$327,000
$327,000
163
$236,000
$5,000
163
$238,000
$238,000
160
$190,000
$190,000
163
$152,000
$152,000
163
$991,000
$19,000
163
$718,000
$718,000
156
$925,000
$925,000
$7,569,000
$4,246,000

Upsize Only
Upsize Only
Upsize Only
Upsize Only

Upsize Only

Upsize Only

Diameter Unit Cost
4
156
6
160
8
163
10
170
12
178
14
189
16
200
18
212
20
224

Diversions
Project Identifier
O-1
O-2

Project Name
New Coyote Lane Diversion
New Jordanelle Ridge Diversion
Total

Cost
Capacity
$52,000
1100
$52,000
400
$104,000
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