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EXECUTIVE SUMMARY

The Nibley City sewer collection system was designed in 2002 (SunriseEngineering, 2002) and installed in
2003. In 2014 the City completed a sewer collection system master plan because it had increased its
sewer service area and increased building densities above what was originally planned for the system.

The City desired to create a 2021 update for many reasons including:

e The City is growing significantly
e Land-use densities have again increased in many areas of the City
e An update to the sewer collection impact fees is needed

The City has hired J-U-B Engineers Inc. (J-U-B) to complete the 2021 update. The update is based on unit
flows that were developed in the 2014 plan and based on the new residential densities that have been
approved since 2014. The update process included the following tasks:

e Add new residential and commercial buildings that have been connected to the system since
2014.

e Evaluate the existing system to determine the current capacity status.

e Update future population growth projections.

e |dentify any existing system deficiencies.

e Identify Capital Facility Projectes (CFPs) needed prior to 2031 and between 2031 and build-out.

e Update the master planned conceptual sewer trunk line system to serve the undeveloped areas

of the City up to the time that the properties within the study area boundary are built out to the
impact |

planned desities.

e Prepare a collection system Impace Fee Facility Plan (IFFP) to be used for the updated Impact

Fee Assessment (IFA).

The following overall conclusions and recommendations are based on the assumptions and results of
the plan:

e Existing Capacity
o Conclusion — The existing system has no existing deficiencies based on the results of the
modeling and the established the Level of Service (LOS) for pipes and lift stations.
o Recommendation — Continue to inspect the system for sources of infiltration and inflow
and eliminate those sources.
e Reserve Capacity for Future Equivalent Residential Units (ERU’s)
o Conclusion - All of the existing collection lines can serve approximately 400 or more
additional ERU’s. Figure 4 lists the approximate number of additional ERU’s that can be
added upstream of major trunkline intersections.

Nibley City Page [ iv
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o Recommendations — Require each new development to submit a report with the
projected flows to be added from the development. The City should then run an update
to the existing sewer model to verify that there is adequate capacity prior to permitting
each new development. Track the number of new ERU’s added to the system to know
when the capacity of certain pipes is being approached.

e Future Upgrades to Existing Pipes

o Conclusion - Some of the existing trunk lines will exceed capacity before Nibley is
completely built out (Figure 11 ).

o Recommendation — Update the master plan and re-evaluate impact fees every 5-7 years
to prevent collection system deficiencies.

e Future Upgrades to Hansen Lift Station

o Conclusions - The Hansen Lift Station is projected to need a third pump added around
year 2030.

After 2031 and prior to build-out, the Hansen lift station pumps and the forcemain from
Hansen Lift Station may need to be upsized.

o Recommendation - Regularly monitor the performance of the station. Add a third
pump when both existing pumps are frequently running at the same time. It may also be
sensible to keep an additional spare pump for installation in case of a pump failure.

e Future Sewer Collection South of Existing Developed City Area

o Conclusions - Most of the undeveloped area south of the current service area and east
of 1500 West can be served by gravity to the Hansen Lift Station.

A deep regional lift station (Southwest Lift Station) placed near the intersection of 3200
South and Highway 89/91 can serve most of the area south of 3200 South and West of
1900 West that cannot be gravity served to the Hansen Lift Station.

Approximately 633 ERU’s can be added to the existing trunk line in 1500 west near 3350
South before some flows will need to be spit from 1500 West through a future trunkline
to a future trunkline in 1900 West.

o Recommendations — Construct the new Southwest lift station and incoming and
outgoing piping to serve the area west of 1900 West and south of 3200S. Size the
downstream pipes for build-out as shown in Figure 9.

Monitor the number of connections added upstream of 1500 West and 3200 South. Plan
to split some of the peak flows at this location off to the west to a new gravity trunkline
that is planned for 1900 West. The pipe in 1900 West will convey flows north to
Heritage Drive and on to the Hansen Lift Station.
Plan to remove the Scott Farm Lift Station when new pipes to the west of the lift station
are installed.

o Development Permitting

o Conclusion — Flows will increase significantly in the collection system over the next 10
years.
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o Recommendations - Require each new development to submit a report with the
projected flows to be added from the development. The City should then run an update
to the existing sewer model to verify that there is adequate capacity prior to permitting
each new development.

e Sierra Drive Trunkline

o Conclusion - The slopes in the 12-inch trunkline that connects to 2600 South near
Highway 89 (Sierra Drive trunkline) are not certain because of conflicting elevations
provided on the system record drawings and the inability to access the manole. The
manhole is currently buried in a farmers field.

o Recommendation - Verify the slopes of the Sierra Drive trunkline between 2600 South
and the Peterson Lift Station lateral.

* All of the report figures are found on fold-out pages in Appendix A
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REPORT

1 INTRODUCTION

BACKGROUND

The Nibley sewer system was constructed in 2003 and collects flows from homes and businesses within
the current City limits. It also collects some sewer flow from outside the City from the USU farm. An
overview of the collection system is shown in Figure 1: Existing System*. The system collects all of the
flows to the Hansen Lift Station and then pumps the flows to a trunk line in the Logan City collection
system near 1000 West 600 South. The flows are then delivered to the Logan City Wastewater
Treatment Facility. Most of the Nibley system is made up of 8-inch diameter pipe lines with a few larger
trunk lines that serve larger service areas. There is a 21-inch sewer line that runs in 2600 South from the
east side of the City to the west side of the City. This line was sized during design of the system to
include some future flows from Millville City as documented by the Intercity Wastewater Agreement in
Appendix B. Multiple agreements are included to document the changes to the agreement between

Millville and Nibley since year 2000.

In 2014 Nibley City completed a collection system master plan to evaluate the system capacity and make
future projections. Significant growth has occurred in the City since 2014 and this master plan update is
needed to verify the capacity of the system to convey the existing flows and the flows that are now

projected for the future. Table 1-1 shows the population growth in the City over the last few decades.

Nibley City Page 1
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Table 1-1: Population Growth

Nibley City Growth (Source: U.S. Census Bureau)

Year Population Average Annual Growth Rate
90 1,220
2000 2,083 6%
2010 5,438 10%
2019 Census Estimate 7,135 3%

* All of the report figures are found on fold-out page in Appendix A

The 2021 population of the City is estimated to be 8,100 based on existing residential units multiplied by
3.8 people per dwelling unit. The 3.8 people per dwelling unit was provided by the City staff for the the
2014 plan and utilized again for this 2021 plan.

A master plan is an essential element in the development of any community experiencing growth. With
a master plan, a community has a tool to guide infrastructure improvements. This master plan provides
direction to continue providing adequate sewer collection services for the residents of Nibley in the

future.

The following factors made it prudent to re-evaluate the capacity of the system to convey the current

and projected flows at this point in time:

e Some of the City residential zoning densities have increased since the 2014 master plan. The
higher densities allow for potentially larger sewer flows in the system.

e New commercial and industrial water users contribute flows to the collection system.

e An updated IFFP is needed to establish updated impact fees through an IFA for the upcoming

years.

Nibley City Page 2
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The goals of the master plan are to:

e Verify the capacity of the existing system to covey current and updated project flows based on
the calibrated flows established in the 2014 plan.

e Prepare an updated capital facilities plan (CFP).

e Update the existing collection system Impact Fee Facility Plan (IFFP) to be used by the City for

potential updates to the sewer Impact Fee Assessment (IFA).

The time frames analyzed for this master plan update are listed in Table 1-2.

Table 1-2: Time Frames Analyzed

Time Frames Analyzed

Title Description

Existing peak flows based on calibrated unit flows established in the 2014 master plan

2021 . . )
and based on the current homes and businesses in the system service area.

Projected peak 2031 flows based 2014 calibrated unit flows and the addition of future
2031 units projected to develop in the next 10 years as estimated by the City planner and
growth rate from the Wasatch Front Regional Council (WFRC).

Projected peak flows in the planning area with all of the planning area developed to the
current planned desities and based on the calibrated 2014 unit flows. Build-out is
Build-out projected to occur near year 2160 based on the 1% annual growth rate projected by
WEFRC for after year 2021. If the area were to grow at a 3% per year growth rate after
year 2021, the planning area would be built out around year 2075.

This master plan update will allow Nibley City to continue to be prepared for future growth, and plan for

required improvements.

PROJECT TASKS

The following tasks were followed to complete the plan:

e Updated the existing model with new units that have been connected to the system since 2014.
e Evaluated the existing system to determine the current capacity status.

e Updated future growth projections based on data from the Kem C. Gardner Policy Institute.

* All of the report fiqures are found on fold-out pages in Appendix A
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e I|dentified capacity improvements to the existing system for year 2031 and for buildout

e Updated the master planned conceptual sewer trunk line system to serve the undeveloped
areas of the City up to the time that the area within the study area boundary is (Figure 1:
Existing System*) built-out.

e |dentified Capital Facility Projectes (CFPs) needed in the next 10 years and for build-out with
associated opinions of probable cost.

e Prepared a collection system IFFP to be used for the updated IFA

A central component of these tasks is the use of computer modeling software to simulate current and
future sanitary sewer system capacity. The software and planning parameters (used for this study are

discussed in greater detail in the following sections (see Key Assumptions in Section 2).

PLAN GOAL

The main goal of the master plan update is to provide a current plan that outlines how Nibley City can
budget to meet its future sewer collection needs. Future conditions (development patterns and
densities) have been modeled using the planned land use densities from the City’s Future Land Use Plan
map and based on input from the City Planner. Land uses and other conditions may change and
ultimately affect the master plan. The analysis and recommendations contained herein should be
updated as necessary. The City should revisit this document prior to engaging in detailed design of any
sanitary sewer facilities to verify that the model and conclusions are still valid. The model and plan

should be updated and verified with any significant changes to the system.

* All of the report figures are found on fold-out pages in Appendix A
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2 EXISTING SYSTEM EVALUATION

INTRODUCTION

The evaluation of the existing sewer collection system included updating the mapping of the system,
and updating the computer hydraulic model to simulate the actual flow conditions. The hydraulic model
was built using INfoSWMM Suite Version 14.7 software created by Innovyze. InfoSWMM is fully
integrated into ESRI ArcGIS software which allows for easy assimilation of other City mapping that is
contained in GIS shape files. The ArcGIS software used during the model creation was Version 10.6.1.
The model allows the system to be evaluated to assess the existing hydraulic conditions of the modeled

trunk lines.

The same existing sewer lines that were modeled in the 2014 master plan were modeled for this update.
Sanitary sewer lines were selected for modeling based on the amount of area they serve. The lines
modeled are considered trunk lines since they carry flows from several contributing lines and have
contributing areas that could produce flows that are greater than the capacity of an 8-inch pipe. Minor
lines serving smaller areas are mapped, but not modeled since the probability of those lines having
sufficient capacity now and in the future is very high. For example, an 8-inch line at minimum grade
flowing half full will serve more than 300 residential units. Minor lines that will never serve more than

300 Equivalent Residential Units (ERU’s) will always have adequate capacity.

EXISTING SYSTEM MAPPING

The existing collection system was mapped (Figure 1: Existing System*) based on existing data from the

City GIS maps and record drawings.
The following items are included in the mapping:

e Aerial image of the City

e  Existing major gravity sewer lines

e Existing pressure sewer lines (force mains)

e Locations of minor sewer lines (not modeled)

e  Existing lift stations and associated force mains
e Existing Nibley City limits

e Study area boundary

e Street labels

* All of the report fiqures are found on fold-out pages in Appendix A
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MODELING

A computer model of a sewer system is based on assumptions that characterize the area and system
components. The model was updated based on many of the same assumptions that were used to

develop the original model in 2014.

Existing System Key Modeling Assumptions

The key assumptions used in the Existing System Model are as follows:

e Weekend Calibration — The flow data from the 2014 master plan showed that the largest
peak flows in the system occurred on the weekends. The flows in this master plan update

are representative of weekend flows.

e Existing Building Units - Current commercial, industrial, and residential units were counted

using current aerial imagery

e Existing Population (8,100) - The population used for the existing model is 8,100 based on
the number or residential units multiplied by 3.8 people per dwelling unit. The number of

people estimated per dwelling unit is the same used in the 2014 master plan.

e Sanitary flow per ERU (0.36 GPM per ERU) — The peak flow from Equivalent Residential Unit
(ERU) is 0.36 gallons per minute (GPM) based on the calibrated model that was created for
the 2014 master plan. Average daily flows are equivalent to 90 gallons per capita per day

(GPCD). The 2014 calculations for the flows per ERU are given in Appendix C — ERU Flows.

e Residential Flow Pattern — The residenial diurnal flow pattern that was used in the 2014
master plan was used for this master plan. Graph 2-1 below shows the weekend residential

diurnal pattern that was used in the model to match the shape of the 2014 metered flows.

Nibley City Page 6
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Graph 2-1: Residential Diurnal Curve

The diurnal curve allows the modeling software to quantify the flow throughout the day for the
various types of land use. The diurnal flow pattern shown in Graph 2-1represents only the

sanitary residential flows and does not include Infiltration and Inflow (1&I) flows.

e Non-Residential Flow Pattern (800 Gallons Per Acre per Day (GPAD)) — The peak flows in
Nibley occur on the weekend based on past flow metering. For the non-residential water
users that operate on the weekends, 800 GPAD was used. Churches were found to be
equivalent to approximately 1 ERU when using a residential pattern and were treated as
such. Schools had no active flow in the model due to the calibration of weekend flows.
Graph 2-2 below shows the weekend non-residential diurnal pattern that was used in the

model to match the shape of the 2014 metered flows.

* All of the report fiqures are found on fold-out paaes in Appendix A
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Graph 2-2: Non-Residential Diural Curve

e Significant Weekend Water User (3,333 Average GPD) — Winter water meter data was
evaluated for significant water users that may use water on the weekends and is included in
the model. The only significant water user that may operate during the weekend is the

Maverick Car Wash with average flows of 3,333 gallons per day (GPD).

Lift Stations — Lift stations were modeled with the same parameters that were used in the 2014
master plan. The 2014 model calibration process included adding the pump parameters from
the four existing lift stations (Figure 1: Existing System™*) to simulate the pumped flows within
the system. The flows from the lift stations were calculated based on data collected by the City
public works staff. The staff went to each lift station and recorded the dimensions of the lift
station wet wells, the time that the pumps ran, and the amount of drawdown in the wet well

over a period of time. Table 2-1 summarizes the flow data for each lift station.

* All of the report figures are found on fold-out pages in Appendix A
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Table 2-1: Existing Lift Station Data

EXISTING LIFT STATION DATA

Draw Wet Usable Pump

Existing Lift *Wet Well Down Well | Wet Well | Flow
Station Approximate Diameter Depth **Time | Area | Volume Rate

Name Location (in) (ft) (min) (ftr3) | (gallons) | (GPM)

Scott Farm 3480S.780 W. 72 1 3.7 28.3 211 57
Caine Dairy 3GOOSS§ HWY 90 1 2.8 44.2 330 118
Peterson 2690; HWY 96 1 1.9 50.3 376 194
Heritage Drive ) o ,
Hansen just east of 1Fs:e(ia:1( 1IZ’ 3 4.4 767.1 5738 1314
HWY 89 &

*Dimensions taken from system record drawings.
**Times provided by Nibley City Staff. Equal to the time between the start and end of a pump
cycle.

Model Development

The model input consists of three drawing layers; the system layer, the service area layer, and
the parcel data layer. These three layers were created using ESRI ArcGIS 10.6.1 software and

then were imported into the INfoSWMM software.

e System - The existing system layer contains a geometric map of the sewer system and a
database that holds information about the sewer system, such as pipe length, pipe
diameter, manhole rim elevation, and pipe invert (flow line) elevations. The system layer
was built using survey data and other GIS data (pipe sizes etc.) provided by the City for the

2014 model. (Figure 1: Existing System*).

During development of the model it was discovered that a pipe segment in the Drive
trunkline just south of 2600 South was much flatter than the other pipe segments. There is
a discrepenacy in the invert elevations listed for this trunkline in the record drawing plan
sheets. The lid of themanhole with the elevation discrepancy is buried in a agricultural field.
The slopes of the trunkline were adjusted by interpolating elevations between the 2600
South manhole and the manhole that the Peterson Lift Station lateral connects to. The

resulting slope of the interpolated pipes is 0.22% which meets the City slope standards.

Nibley City Page 9
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e Service Areas - The existing service area layer is the same as the 2014 model service area
layer that was created to split the City into smaller sewer drainage basins to determine
where sewer flows are collected by the existing sewer system and where areas to develop in
the future will be collected. This layer identifies where flows are added into the modeled
collection system. The service areas were determined based on the current layout of the
sewer system and area topography. Figure 2: Service Areas* shows the existing and future
service areas used for the models and indicates which manholes receive the flows from each

of the service areas.

e Parcel Data - The parcel data layer generates the sewer flows in the model. It contains the
flow generating information such as population, contribution per capita, and land use. Each
of the developed parcels was assigned to one of the following land use types and associated

daily use pattern (diurnal curves):

e Agriculture Preservation

e Commercial

e Industrial

e Institutional and Public Lands

e Neighborhood Center —-Mixed Use
e Neighborhood Commercial

e Park and Open Space

e Residential

o Medium Density
o Low Density
o Rural

The existing flows are generated per parcel from existing residential and non residential
units established from aerial imagery and from coordinatation with the City. The modeling
software intersects the service area layer and parcel data to determine how much flow is
generated within each service area and then allocates the flow to the corresponding
manhole. Appendix D includes a table listing each service area and its corresponding total

measured area, receiving manhole, average flow, and planned ERU’s.

* All of the report fiqures are found on fold-out pages in Appendix A
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Level of service (LOS)

The City has selected the following criteria for the collection system level of service. It is
determined based on the perecnt full as compared to the full pipe capacity. The percent of full
capacity must be less than 75% for pipes eight inches to 15 inches in diameter and 85% for pipes

larger than 18 inches during the peak instantaneous flow.

The LOS for sewer lift stations in the collection system is determined based on the peak flow
that enters each station. The peak flow entering a lift station must be less than 85% of the
pumping capacity of the lift station pumps assuming that one pump in the pump station is not

running.

Existing Depth of Flow over Diameter of Pipe (d/D)

A quick way to display how well a collection system accommodates flows is by looking at the
depth of flow in a pipe as a ratio of the pipe’s inside diameter. The illustrated pipe shown in

diagram 2-1 below represents a pipe flowing less than half full.

Figure 2-1: Depth of Flow (d) to Pipe Diameter (D) or d/D

A pipe that is full would have a d/D value of 1.0. While a pipe flowing half full would have a d/D
value of 0.5. Larger pipes are able to handle more flows than are smaller pipes, at equivalent

d/D values. Larger pipes have more reserve capacity per increment of d/D value.

The InfoSWMM modeling software reports d/D values based on the hydraulic grade line
throughout the collection system. If there is a downstream choke point in the collection system
that causes the water to back up and raise the hydraulic grade line to levels above the top of a
pipe, INfoSWMM reports a d/D value of 1.0. The d/D values typically vary along the length of

pipe segments. Some pipe segments have flows that transition between full or partially full.

* All of the report fiqures are found on fold-out pages in Appendix A
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The d/D values recorded in this report are at the upstream end of each pipe segment in the

model.

The existing depth of flow over diameter of pipe (d/D) for each pipe in the existing collection
system is shown in Figure 3: Existing Depth over Diameter. These are the d/D values for each

pipe segment with existing flow conditions during the peak flow time of the day.

Existing Reserve Capacity

An equally important measure of system capacity is reported in the INfoSWMM output as
reserve capacity. Reserve capacity is a measure of how much additional flow can be added to
any given pipe segment based strictly on the Manning’s open channel flow equation. The
reserve capacity is calculated for each pipe segment individually without taking into account any
backwater that may be present from a downstream choke point. Reserve capacity can be
reported in various units. For this master plan the reserve capacity is reported in units of gallons

per minute (GPM).

The reserve capacity (in terms of additional ERU’s that can be added) in each of the existing
pipes under 2021 flow conditions during the peak flow time of day is shown in Figure 4: Existing
Reserve Capacity*. The pipes in the figure are color coded based on ranges of excess capacity.
Figure 4 also includes lables that identify the estimated additional number of ERU’s that can be
added upstream of major pipe junctions in the system based on limiting pipe segment (pipe with

least reserve capacity) downstream.

All of the pipses in the collection system have reserve capacity under 2021 flow conditions. It is
possible in the future as more flows are added to the system that short pipe segments can be
identified by the model as having negative capacity even though the flows never fill the pipe to
the top. This happens if there are short flat segments of pipe in the system that do not have
enough slope to convey the flows based on the Manning’s equation. However, because the pipe
segments are short and the downstream pipe segments are steeper, the hydraulic grade line

never reaches the top of the pipe. This flow condition is illustrated in Diagram 3-2 below.
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Figure 2-2: Negative Reserve Capacity Illustration

The pipe segment between the two manholes is so flat that the water is beginning to back up.

This is because the capacity of the pipe, based on the Manning’s equation, is less than the peak
flow. If the flat pipe segment were much longer, the hydraulic grade line would rise above the
top of the pipe. In InfoSWMM, the middle pipe segment gets reported as a pipe with negative

reserve capacity even though the water surface never reaches the top of the pipe.

Hydraulic Grade Line Profile Evaluation

Areas that were highlighted in the model as having high d/D values and low reserve capacities
were evaluated further by viewing system profiles in the modeling software. The profiles show
the peak hydraulic grade line through the pipe segments. By evaluating the model profiles, the
pipe segments that are actually causing surcharging (hydraulic grade lines above the tops of

pipes) can be identified.

Existing Model Conclusions

The results of the existing 2021 collection system evaluation offer some conclusions:

1. All of the existing collection lines have reserve capacity to serve approximately 400 or
more additional ERU’s based on the stated assumptions.

2. All of the existing collection lines have enough capacity to serve for the next 10 years
including the planned flows from Millville City, which may or may not come into the

Nibley system in the future.

Nibley City
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3 MASTER PLAN & RELIEF ALTERNATIVES

INTRODUCTION

The master planning portion of the study involves applying future growth projections in the model to
identify the future collection system improvements needed as the City grows. This master plan

specifically considers the scenarios listed in Table 3.1.

Table 3-1: Future Time Frames Analyzed

Future Time Frames Analyzed

Title Description

Projected 2031 peak flows based on the projected growth. The areas that are expected to

2031 be developed by 2031 are shown in Figure 5 Projected Growth*

Projected peak flows assuming the areas within the study area boundary are developed to
the densities indicated in Figure 6 Land Use*. Based on the projected WFRC growth of
4.6% per year until year 2031 and 1% until build-out, build-out will occur around year
2161. If growth after year 2031 is 3.0% per year until build-out, build-out will occur
around year 2075. The areas that are expected to be developed between 2031 and build-
out are are shown in Figure 5.

Build-out

The master plan study area covers the area within the current City limits and includes some future
annexation areas to the north and to the south of the current City limits outside of the City boundaries.
The study area does not include any area west of Highway 89/91 except for areas that are currently

within the City limits (Figure 1: Existing System*).

The master plan models were utilized as tools for sizing future relief lines (lines that will be constructed
to replace or supplement existing lines to relieve choke points) and future trunk lines (lines that will be
extended to undeveloped areas of the City). The results of the master plan model identify conceptual

alignments and required line sizes to accommodate future conditions within the study boundary.

KEY ASSUMPTIONS FOR MASTER PLAN MODELS

The assumptions that are listed in Section 2.3.1 for the development of the existing model were used for

the future models. The following is a list of additional key assumptions used for future projections:

* All of the report fiqures are found on fold-out paaes in Appendix A
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e Future Growth Rates - The estimated future annual population growth rate is 4.6 for years 2021
through 2031 and 1% thereafter based on WFRC Projections. The WFRC projections are based
upon County-wide projections of the Kem C Gardner Institute distributed in various areas of the
County utilizing the Travel Demand Model. This model, developed by WFRC, is also used by
Cache Metropolitan Planning Organization (CMPO). The population projection data can be
viewed through the WFRC website here:

https://data.wfrc.org/datasets/wfrc::population-projections-city-

area/explore?location=41.670049%2C-111.812989%2C12.31

Click on the Nibley City area of the map to view the projected population values.

e Sizing of Improvements - All of the recommended improvements in the master plan are sized to
convey the projected build-out flows for the study area.

e Study Area - The master plan study area is 9.1 square miles.

e Millville Flows - It is assumed in the master plan models that the peak flow of 950 GPM
projected to come from Millville into the 2600 South trunkline, will not come into the Nibley
collection system. At the time this report was prepared Millville City had decided to route the
Millville flows through a new collection system that would convey the Millville flows to the
Hyrum City wastewater treatment facility. If the Millville plan changes and they decide to route
flows through the 2600 South trunkline, Nibley City and Millville city should re-evaluate the
capacity in the Nibley collection system.

e Future Land use - The land uses in the model are based on the planned future land uses that are
shown in Figure 6.

e Build-out Population - The estimated Build-out population served by the collection system, is
35,600 based on the planned densities given in the future land use map. It is estimated that the
Build-out population will be reached in year 2161 based on the assumed growth rates.

e Future Pipe Upgrades - Existing pipes that do not have enough capacity for future flows will be
replaced. Future relief lines could also be new lines that run parallel to the existing lines to add
capacity where needed. If parallel lines are installed and the existing lines are kept in service,
the proposed new lines could be smaller.

e Ground Elevations - Ground elevations for future service areas were taken from a Light
Detection and Ranging (LIDAR) survey of the entire City that was completed by Aero-Gaphics
Inc. in the fall of 2013.
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e Future Growth Areas - The City staff provided direction for areas where growth is projected to
occur between now and 2031 (the next 10 years). These areas are indicated in Figure 5 along
with the areas that have been assumed to develop by build-out.

e Logan Flows — Logan City has 25% of the pipe capacity in the 2200 South sewer line. This

equates to a flow rate of 108 gpm at 80% full pipe. No flow enters the system as this time.

2031 EVALUATION

A model scenario was created to evaluate the capacity of the existing sewer system at year 2031.
Future growth was added to the existing model in areas inside the current City boundary that were

identified by City staff members as areas that may develop in the next ten years (Figure 5

Figure 7: 2031 d/D* provides an overview of the d/D values in the existing system with the projected
2031 flows. Figure 8 Reserve Capacity* shows the reserve capacity in the 2031 model scenario. None of
the existing pipes are backing up and no pipe capacity improvements are needed between now and
2031 based on the assumptions used to build the model. Another pump will need to be added to the

Hansen Lift Station as flows approach the projected 2031 peak flows.

BUILD-OUT

A model scenario was created to identify conceptual upgrades to the existing system and future trunk
lines and lift stations needed for year Build-out. Estimating the size of pipes that will be needed at Build-
out is important because it provides a pipe size guide to follow as new pipes are installed or existing
pipes are replaced. This guide helps prevent a situation where the City might upsize a pipe only to find

out shortly thereafter that an even larger pipe is needed to accommodate future growth.

An existing ground surface layer was created in the model using the LIDAR survey data to master plan
the areas that are currently undeveloped. The master planned pipe system was laid out to take
advantage of the natural slope of the land and low-lying areas. The final decision on sewer service to

these areas will be determined by Nibley City policy and land development activity.

The routes of the master plan lines may be slightly altered without affecting service depths or reducing
pipe capacities. A detailed land survey will be required during design of the future pipes to ensure that
they can connect to the existing collection system. Detailed land survey data will also be needed to
determine if there ae some isolated areas in the south part of the City can be served without adding
additional small lift stations.

* All of the report fiqures are found on fold-out pages in Appendix A
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The future service areas were delineated based on natural and land use boundaries. The future service

areas divide the undeveloped areas into parcels that drain naturally to the trunk lines.

Figure 9: Existing and Proposed Diameters* shows the recommended collection system with the existing
pipe sizes and the sizes of any proposed lines needed to serve the area within the study area boundary
when it is built out to the planned densities. This system routes most of the undeveloped area located
south of the City to the west to 1500 West Street and then north through the south trunk line. The south
trunk line on 1500 West can handle maximum flows of 250 gpm or approximately 700 ERU’s. before

some flows will need to be split to the west through the future Southwest Lift Station.

The proposed future trunk line upgrades (Figure 9: Existing and Proposed Diameters) are based on the
assumption that undersized trunk lines will be replaced with larger trunk lines. During design of the new
improvements the City may choose to add parallel lines to supplement the capacity of the existing trunk

lines as needed.

Figure 10: Build-out d/D* shows the d/D values in the Build-out system with all of the needed
improvements made to the collection system. Figure 11: Build-out Reserve Capacity* shows the build-

out reserve capacity.

The future improvements needed are outlined in Section 4. Large deviations from the master plan may
affect line capacity and serviceability of some areas. The effects of changing the master plan should be

thoroughly studied before allowing significant deviations.

LIFT STATION EVALUATION

All of the existing lift stations are projected to have adequate capacity through build-out with the
exception of the Hansen Lift Station, located along Heritage Drive just east of HWY 89 (Figure 1: Existing
System*). This lift station receives all of the sewer flows from the City. It will continue to receive
increased flows as the City grows and will eventually need to be upgraded. It currently has two pumps
that pump at 1,688 GPM each and has a vacant space allotted for a future third pump. Two pumps at a
minimum are always required in lift stations to provide redundancy in case of a pump failure. When the
peak flows in the system start to exceed the capacity of one pump (1,688 GPM) a third pump should be
added to maintain redundancy. Based on the model projections it is estimated that the third pump will
need to be added around year 2030. The total peak flow at build-out is estimated to be 4,300 gpm,

significantly exceeding the current capacity of the lift station and will need to be upgraded to meet the

* All of the report fiqures are found on fold-out pages in Appendix A
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build-out demands. A graph of the projected flows and the capacity of the Hansen Lift Station can be
seen in Graph 3-1. The existing capacity is shown as 1,435 GPM which is 85% of the total capacity. This

allows the City the ability to plan for improvements before the lift station is completely out of capacity.

Graph 3-1: Hansen Lift Station Projected Flow

There is only one 14-inch force main pipe that currently runs from the Hansen Lift Station to the Logan
collection system. One force main is adequate to convey the flows and meets the standard of service
through the ten year scenario. However, the projected force main velocity at year 2031 is 7.4 feet per

second and is at the upper velocity threshold.

All of the pump stations will need to be maintained to continue to function properly. The City should
continue to do regular maintenance on these lift stations and will eventually need to replace pumps and

other equipment as the system ages. A list of lift station improvements can be found in Table 3-2.

With a new southwest lift station and the planned future pipes, the Caine Dairy lift station and the Scott
Farm lift station can be abandoned as development occurs. To the south of the Caine Dairy there are
some hard to serve areas that may make keeping the Caine Dairy lift station logical. A map of the

existing and projected lift stations is given in Figure 9: Existing and Proposed Diameters*.
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Table 3-2: Lift Station Summary

LIFT STATION IMPROVEMENTS

Lift Station Name

Approximate

Projected Upgrades*®

Farm

Location
No upgrades currently projected. This is based on the
- assumption that the undeveloped areas to the south
Existing - Scott . . .
3480S.780 W. will be served by future trunk lines going to the west.

Plan to discontinue use of this lift station in the future
and route flows west through future gravity lines.

Existing - Caine
Dairy

3600 S. HWY 89

No upgrades currently projected. May abandon in the
future if all of the southwest area can be served by the
planned soutwest lift station.

Existing -
Peterson

2690 S. HWY 89

No upgrades currently projected.

Existing - Hansen

Heritage Drive just

An additional pump will need to be added to the
available slot in the lift station around year 2030.

t of HWY 89

casto Additional upgrades will be needed prior to build-out.
Future - . This new lift station will be needed to serve new

2200 S. Union .
Northeast Pacifice Rail Road development in the area between 2200 and 2500 South
Regional and Union Pacific Rail Road and Black Smith Fork River.
Future - This new lift station will be needed to serve new
Southwest 3200 S HWY 89/91 | development in the area south and west of the current
Regional City limits.

*Upgrades based on model assumptions. Nibley City should regularly monitor the performance of each of the lift
stations to identify capacity improvement needs before capacities are exceeded.
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4 CAPITAL FACILITIES PLAN (CFP)

INTRODUCTION

There are no existing collection system capacity deficinecies. However some projects are needed in the

next 10 years and others will be needed to serve the City under build-out conditions.

PRIORITIZED COLLECTION SYSTEM CFP PROJECTS

The CFP projects that have been identified to address the future capacity needs are shown in Figure 9:
Existing and Proposed Diameter* for each evaluated time frame. Each of the pipe upgrade projects
shown is based on the assumption that the existing pipe would be replaced by a new larger pipe. The
City may decide to install smaller new pipes parallel to the existing pipes as long as the two pipes
combined provide the same capacity as the shown proposed pipe. This is less feasible in roadways that

already have many existing utilities buried under ground.

The recommended CFP projects are prioritized and assigned a letter based on the prioritization. The City
may choose to do the projects in a different order as unforeseen circumstances arise that affect when a

project should be completed.

Table 4-1 below lists the needed projects identified within the existing collection system in order of
priority. The needed projects should be completed in the order they are listed, unless some future event
dictates that another prioritization be followed, and as funding becomes available. The exact time frame
for the construction of these projects is not known and will be driven by development, but they will
need to be completed prior to the recommended time frame if development occurs as assumed in this
plan. The exact sizes for the pumps and force mains for the lift stations will be determined during design

of the lift stations.

Table 4-1 also includes opinions of probable cost for improvements to the existing system. It does not
include the opinions of probable cost for the conceptual future collection system pipes to serve the

areas projected to grow after 2031, but they are given in Section 4.4.
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Table 4-1: Prioritized CFP Projects

CAPITAL FACILITIES PLAN PROJECTS

PROJECT RECOMMENDE PROJECT
*
PRIORITY PROJECT DESCRIPTION TYPE D TIMEERAME COST
Build new 24” trunkline from Key .
A 2600 S upstream to 2960 S Infrastructure Prior to 2031 »961,000
Build new South West Regional
LS and force main along with a Key .
B 10” gravity sewer line from the | Infrastructure Prior to 2031 »1,941,000
new LS to 3400 S
C Add a third pump to Hansen lift | Prior to 2031 $151,000
station
2031 Timeframe Subtotal [ $3,053,000
Upsize the existing 12" . .
D trunkline to 24” from 2600 S Capacity Prior to Build- | ) 136 000
out
upstream to 2960 S
Upgrade the pumps and . Prior to Build-
E forcemain at the Hansen LS Capacity out 23,983,000
Install a diversion and 8” pipe . .
F to send peak flows across HWY Capacity Prior to Build- $755,000
out
165
Build new North East Regional
LS and force main with a . .
G railroad crossing on 2200 S. Key Prior to Build- $977,000
. ” . ) Infrastructure out
with a 8” gravity sewer line
from the new LS to 800 W.
Build-out Timeframe Subtotal | $6,853,000
Total | $9,906,000

*The priority letters listed in this table correspond with the letters for the CFP projects listed in Figure 9.
COLLECTION SYSTEM OPINIONS OF PROBABLE COST ASSUMPTIONS

The opinions of probable cost for the projects in this plan are based on J-U-B bid tabulation records for
sewer collection and lift station projects and pipe material costs provided by pipe suppliers. For piping
projects, it is assumed that the improvements will be made utilizing conventional open-cut construction
in City roadways with manholes will be placed every 400 feet. The project costs include an additional
25% contingency factor to account for utility conflicts and other items that will be discovered during the
design process and the estimated costs for engineering services. A detailed breakdown of each of the

collection system project costs is provided in Appendix E.
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CONCEPT PLAN FOR FUTURE GROWTH AREAS

A concept plan has been prepared to help the City know how future areas to develop may be served by
sewer. Figure 9 — Existing and Proposed Diameters is a map that shows a conceptual collection plan to
serve the areas that are projected to develop by 2161. The map shows all of the improvements that
need to be made to the existing collection system and future pipes and lift stations that will help serve

the areas to develop by 2021 and by 2031.

All new sewer system improvements within the City need to be constructed to meet current Nibley City
and State design requirements. This is true for public systems as well as sewer systems that are
constructed as private utilities including collection piping and lift stations. The City standards for design
and construction shall be used in conjunction with Utah Administrative Code R317-3. Where a conflict

exists between these two standards, the Administrative Code shall prevail.

Concept Plan Pipe Assumptions

The future trunk lines included in the CFP as shown in Figure 9 are sized to meet the same level
of service as the existing pipes. Table 4-2 lists the assumed slopes for the future trunk lines by
pipe size. The conceptual plans in this master plan are based on rough elevation data. All future
pipes and lift stations will need to be designed based on topographic survey data and other
more detailed data prior to construction. The opinions of probable cost for the trunk lines
shown in the conceptual collection plan for areas to develop in the future are given in Section

5.2.
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Table 4-2: Future Pipe Design Parameters

Future Pipe Design Parameters

D Qmax Q s

Diameter Design Peak Flow ;::)‘;vc?c:/ Minimum ERU’s at

(inches) % Capacity (GPM) (GPM) Pipe Slope! Capacity

8 0.75 373 280 0.40% 776
10 0.75 565 424 0.28% 1178
12 0.75 815 611 0.22% 1698
15 0.75 1220 915 0.15% 2542
18 0.85 1774 1508 0.12% 4189
21 0.85 2443 2077 0.10% 5769
24 0.85 3488 2965 0.10% 8236
27 0.85 4776 4059 0.10% 11276
30 0.85 6325 5376 0.10% 14933

110 State Standards minimum slope for 8" - 21" Pipe, 0.1% for constructability for pipes larger than 18." Flatter pipe
slopes are allowed during design per State of Utah standards. These slopes have been used during concept planning to
allow for standard drops to be added for manholes that may be added in addition to the manholes that have been used in
this master plan.

Future Lift Stations

There are a few options available to communities to consider and investigate for wastewater
collection and conveyance to a treatment facility. The options must consider the effects of
topography, depth to ground water, where growth is expected to occur, as well as Utah State

regulations governing collection systems (UAC R317-3). Some of the options include:

o Conventional gravity lines with lift stations
o Vacuum sewer systems
o Individual ejector pumps at sewer services.

The master planned system shown in Figure 9 is based on the use of conventional gravity lines

and lift stations. Future Pump Stations to Serve Future Service Areas.

New lift stations will be required to serve the undeveloped areas that are outside of the current
collection system service area. By following this master plan the City can have regional lift

stations and limit the number of future lift stations needed. One regional lift station will be
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needed to serve the northeast corner of study area and another will be needed to serve the

southwest corner (Figure 9: Existing and Proposed Diameters*).

The Northeast Regional Lift Station will need to include a pipe under the railroad tracks. The
Southwest Regional Lift Station will need to have a force main to carry the flows to the Hansen

Lift Station. Table 4-3 gives the estimated costs to construct the lift stations.

Table 4-3: Costs for Lift Stations to Serve Future Service Areas

FUTURE PUMP STATIONS TO SERVE FUTURE DEVELOPMENTS

DESCRIPTION COST

CorTstruct New South West Regional Lift Station with Force g 922,000
Main

CorTstruct New‘North East Regional Lift Station With Force g 468,000
Main Under Rail Road Tracks

ENGINEERING & CONSTRUCTION CONTINGENCY (40%) S 556,000
TOTAL FOR FUTURE LIFT STATIONS S 1,946,000

CONCLUSIONS AND RECOMMENDATIONS

The following conclusions and recommendations are based on the assumptions and results of the
modeling and CFP:

e Existing Capacity

o Conclusion — The existing system has no existing deficiencies based on the results of the
modeling and the established the Level of Service (LOS) for pipes and lift stations.

o Recommendation — Continue to inspect the system for sources of infiltration and inflow
and eliminate those sources.

e Reserve Capacity for Future Equivalent Residential Units (ERU’s)

o Conclusion - All of the existing collection lines can serve approximately 400 or more
additional ERU’s. Figure 4 lists the approximate number of additional ERU’s that can be
added upstream of major trunkline intersections.

o Recommendations — Require each new development to submit a report with the
projected flows to be added from the development. The City should then run an update
to the existing sewer model to verify that there is adequate capacity prior to permitting
each new development. Track the number of new ERU’s added to the system to know
when the capacity of certain pipes is being approached.
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e Future Upgrades to Existing Pipes

o Conclusion - Some of the existing trunk lines will exceed capacity before Nibley is
completely built out (Figure 11 ).

o Recommendation — Update the master plan and re-evaluate impact fees every 5-7 years
to prevent collection system deficiencies.

e Future Upgrades to Hansen Lift Station

o Conclusions - The Hansen Lift Station is projected to need a third pump added around
year 2030.

After 2031 and prior to build-out, the Hansen lift station pumps and the forcemain from
Hansen Lift Station may need to be upsized.

o Recommendation - Regularly monitor the performance of the station. Add a third
pump when both existing pumps are frequently running at the same time. It may also be
sensible to keep an additional spare pump for installation in case of a pump failure.

e Future Sewer Collection South of Existing Developed City Area

o Conclusions - Most of the undeveloped area south of the current service area and east
of 1500 West can be served by gravity to the Hansen Lift Station.

A deep regional lift station (Southwest Lift Station) placed near the intersection of 3200
South and Highway 89/91 can serve most of the area south of 3200 South and West of
1900 West that cannot be gravity served to the Hansen Lift Station.

Approximately 633 ERU’s can be added to the existing trunk line in 1500 west near 3350
South before some flows will need to be spit from 1500 West through a future trunkline
to a future trunkline in 1900 West.

o Recommendations — Construct the new Southwest lift station and incoming and
outgoing piping to serve the area west of 1900 West and south of 3200S. Size the
downstream pipes for build-out as shown in Figure 9.

Monitor the number of connections added upstream of 1500 West and 3200 South. Plan
to split some of the peak flows at this location off to the west to a new gravity trunkline
that is planned for 1900 West. The pipe in 1900 West will convey flows north to
Heritage Drive and on to the Hansen Lift Station.
Plan to remove the Scott Farm Lift Station when new pipes to the west of the lift station
are installed.

o Development Permitting

o Conclusion — Flows will increase significantly in the collection system over the next 10
years.

o Recommendations - Require each new development to submit a report with the
projected flows to be added from the development. The City should then run an update
to the existing sewer model to verify that there is adequate capacity prior to permitting
each new development.
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e Sierra Drive Trunkline
o Conclusion - The slopes in the 12-inch trunkline that connects to 2600 South near
Highway 89 (Sierra Drive trunkline) are not certain because of conflicting elevations
provided on the system record drawings and the inability to access the manole. The
manhole is currently buried in a farmers field.
o Recommendation - Verify the slopes of the Sierra Drive trunkline between 2600 South
and the Peterson Lift Station lateral.

* All of the report figures are found on fold-out pages in Appendix A
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5 IMPACT FEE FACILITIES PLAN (IFFP)

INTRODUCTION

The purpose of the Sanitary Sewer Impact Fee Facilities Plan (IFFP) is to determine the impacts placed on
the sewer system from future development as outlined in Utah Administrative Code (UAC) Title 11
Chapter 36a-301 and 36a-302. The IFFP outlines which improvements in the CFP can be funded through
impact fees. Appendix F contains the detailed requirements for the IFFP from as listed in UAC. This IFFP
utilizes information from the collection system model and CFP to provide the information that becomes

the foundation for the Impact Fee Analysis (IFA). The IFA will be prepared by a financial consultant.

Table 5-1 lists the flow values per ERU that were determined during the flow metering and modeling

process and are used for the collection related aspects of this IFFP.

Table 5-1: Sewer Collection Peak Flows per ERU

Sewer Collection Peak Flow Values Per ERU

Existing ERU's

Description Value
People per ERU 3.8
'Average Flow per Person (GPD) 90
Peak Flow per ERU (GPM) 0.36 GPM

'Based on sewer flow meter data collected in 2013.

REQUIRED IFFP ELEMENTS

The following general tasks and elements are required as part of the IFFP:

e Identify the existing Level of Service (LOS)

e Establish a proposed LOS.

e |dentify any excess capacity to accommodate future growth at the proposed LOS

e |dentify demands placed upon existing system by new development activity at the proposed LOS
and the means by which the City will meet those growth demands.

e Consider potential revenue sources to finance the impacts on system improvements
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ExISTING LOS

The following sections provide performance standards, or the LOS required for collection pipes and lift

stations. Also provided is a description of how the existing systems meet the LOS.

Collection Pipes
The LOS for the collection pipes is determined based on the perecnt full as compared to the full
pipe capacity. The percent of full capacity must be less than 75% for pipes 8-in to 15-in and 85%

for pipes larger than 18-in during the peak flow in the collection system pipes.

Lift Stations

The LOS for sewer lift stations in the collection system is determined based on the peak flow
that enters each station. The peak flow entering a lift station must be less than 85% of the
pumping capacity of the lift station pumps assuming that one pump in the pump station is not

running.

Currently, Hansen Lift Station is operating under capacity. An additional pump will be needed

prior to 2031 to maintain the LOS and to serve future growth.

PROPOSED LOS

The proposed LOS values for collection pipes and lift stations are the same as the existing LOS values

provided in section 5.3.

Excess CAPACITY

Collection System Pipes
The flows from future development will be met through a combination of available excess
capacity in the existing collection system pipes and improvements to the existing system that

will add capacity.

The excess capacity available in the existing collection system pipes was evaluated based on the

total ERU values for the modeled pipe segments in the system.

In year 2000 the system was designed for a peak flow of 2,045 GPM. This is equivalent to 5,680
collection system ERU’s (see record drawings 3 of 140). The existing ERU’s are equivalent to
2,129 and the projected ERU’s for the year 2031 are 3,328. Therefore, there will be an
additional 1,199 ERU’s during the next 10 years.
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Table 5-2 lists the percent utilization for the current and future collection system.

Table 5-2: Collection System Pipe Utilization

Collection System Pipe Excess Capacity

Percent
ERU Utilization
2021 2,129 37.5%
2031 3,328 58.6%
Design 5,680 100%

The amount of the available capacity in the existing collection system that will be utilized by the

10-year growth is 21.1%.

Lift Stations
The excess capacity available in the existing Hansen lift station was evaluated based on the total

ERU values.

The Hansen Lift Station has a current capacity of 1,688 GPM (with the existing two pumps). The
Level of Service is 85% of the design capacity which is equivalent to 1,435 GPM. The existing
peak flow at the Hansen lift station is equivalent to 750 GPM during wet weather and the
projected peak flow for the year 2031 is 1,450 GPM, therefore there will be an additional 1,035
GPM during the next 10 years. A third pump will need to be added within the next 10 years.

Table 5-3 lists the percent utilization for the Hansen lift station.
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Table 5-3: Hansen Lift Station Utilization

Hansen Lift Station Utilization

Percent
GPM Utilization
2021 750 52.3%
2031 1450 101.0%
Design 1435 100%

The amount of the available capacity in the Hansen lift station that will be utilized by the 10-year

growth is 47.7%.

[IMPROVEMENTS TO MEET FUTURE GROWTH DEMANDS

The previous sections of this master plan outline the assumptions and methods used to quantify the
existing flows in the system and the flows projected for the future. There were no existing deficiencies
as identified through the computer modeling that is explained in Section 2 of this report. Future
deficiencies were identified by creating future model scenarios as identified in Section 3 of this report.

The existing and future deficiencies are based on the established LOS criteria.

2031 IMPROVEMENT PLAN

Only the projects that need to be constructed in the next 10 years (prior to 2031) will be included in the
calculation of the sewer impact fee. The projects are planned to serve development that will occur after
2031 so the entire cost of those projects is not eligible for reimbursement through current impact fees.

The costs for each of the collection projects have been split into the following three categories:

1. The portion of the project that current City residents should pay. (Cost to Existing)
The portion of the project that can be paid for through new development impacts projected for
the next 10 years. (Cost to 10-Year Growth)

3. The portion of the project that is needed to serve the growth that is anticipated for years 2031
to build-out. (Cost to Growth After 2031)
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Collection Project Plan

Table 5-4 lists the collection projects needed between now and 2031 along with the opinion of

ProblI would like to talk about the idea that impact fees  |d that existing users will pay
for tlare collected to pay debt of past constructed age of the pipe capacity
infrastructure. We should be collecting them to pay
for the infrastructure needed for development. For
costyexample, Hansen LS is paid off and no more IFs  [s.

are being collected for it but it will serve up to BO.
Table 5-3: 10-Year Collection Project Cost Allocation

that pay for the remainder of the

10-YEAR COLLECTION PROJECT COST ALLOCATIONS

COST TQ 10- COSTTO
TOTAL PROJECT COSTTO YEAR GROWTH AFTER
PRIORITY PROJECT DESCRIPTION COST EXISTING GROWT1TH 2031
Build new 24” trunkline
A from 2600 S upstream to S 961,000 | S - S 73,104 | S 887,896
2960 S
Build new South West
Regional LS and force main
B along with a 10” gravity $ 1,941,000 | $ - s 147,654 | $ 1,793,346
sewer line from the new LS
to 3400 S
c Add a third pump to § 151,000 | $ S s 1510| § 14949

Hansen lift station

Upsize the existing 12"

D trunkline to 24” from 2600 S S 1,138,000 | S - S - S 1,138,000
upstream to 2960 S

Upgrade the pumps and
E forcemain at the Hansen LS S 3,983,000 | $ - S - S 3,983,000

Install a diversion and 8”

F pipe to send peak flows S 755,000 | $ - S - S 755,000
across HWY 165

Build new North East
Regional LS and force main
with a railroad crossing on

G 22005 with a 8” gravity S 977,000 | $ - s - S 977,000
sewer line from the new LS
to 800 W.
$ 9,906,000 | $ - |'s 222,268 $ 9,683,732

A more detailed table of the 10-Year projects that provides the cost split percentages for materials and

for construction for each time frame by project is provided in Appendix E.
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CONSIDERATION OF REVENUE SOURCES TO FINANCE IMPROVEMENTS

Section 302 (2) of the Impact Fee Act requires the City to “generally consider all revenue sources,
including impact fees and anticipated dedication of system improvements, to finance the impacts on
system improvements.” By doing so, the City ensures fair and equitable treatment among users and

concludes whether impact fees are the most appropriate method to fund the growth.
There are a number of potential revenue sources to consider including:

e  Grants

e Bonds

e Impact Fees

e  Anticipated or Accepted Dedications of System Improvements

Grants
Impact fees may not reimburse projects funded through grants. No grants have been included

in the project costs. If grants are received, costs will be adjusted accordingly.

Bonds
The City could issue bonds in the future in order to fund their sewer system. No bonds are
planned and therefore no costs associated with bond issuance have been included in the

calculation of impact fees.

Impact Fees

Because of the growth anticipated to occur in the City, impact fees are a viable means of
allowing new development to pay for the impacts that it places on the existing system. This IFFP
is developed in accordance with legal guidelines so that an Impact Fee Analysis for the sewer
system may be prepared and the City may charge impact fees. This will prevent existing users

from subsidizing new growth.

Anticipated or Accepted Dedications of System Improvements

Developers in Nibley have not historically dedicated system improvmeents without requesting a
credit for the work. Any item that a developer funds, must be included in the IFFP if a credit
against impact fees is to be issued, and must be agreed upon with the City before construction

of the improvements.
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[FFP CERTIFICATION

This IFFP has been prepared in accordance with Utah Code Title 11 Chapter 36a, Impact Fee Act. In

accordance with Utah Code Title 11-36a-306(1), J-U-B Engineers, Inc. makes the following certification.

"I certify that the attached impact fee facilities 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."

Dated: g/4/21

J-U-B ENGINEERS, INC.
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APPENDIX A

REPORT FIGURES

Figure 1: Existing System

Figure 2: Service Areas

Figure 3: Existing d/D

Figure 4: Existing Reserve Capacity

Figure 5: Projected Growth

Figure 6: Land Use

Figure 7: 2031 d/D

Figure 8: 2031 Reserve Capacity

Figure 9: Existing and Proposed Diameters
Figure 10: Buildout d/D

Figure 11: Builtout Reserve Capacity
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APPENDIX C

ERU FLOW CALCULATIONS



NIBLEY FLOWS PER ERU
Based on 2014 data collection
(See 2014 Nibley City sewer master plan report for more details)

The flows are based on the assumptions used to calibrate the 2014 model to match the 2014 flow data that

was collected at various locations throughout the collection system.

Peak Flow per Equivalent Residential Unit (ERU)

The peak flow per ERU was estimated to provide a tool that can be used to approximate how
many more ERU’s can be added upstream of a given pipe in the system. The actual peak flows
vary throughout the system based on flow routing, so one peaking factor is not consistent
throughout the collection system. The model should be maintained and updated as new

development is proposed to verify that the system has adequate capacity.

In order to estimate the peak flow per ERU, an average residential lot size had to be assumed
because the 1&I is added to the model on a per acre basis. The assumed lot size used was two
homes per gross acre. A residential area with one-third acre lots typically equates to an overall

gross density of approximately two homes per acre because of the space the roadways occupy.
The following formula was used to determine the peak flow per average ERU.
Formula for Peak Flow Per ERU
( )+ (0.068 Gal 4 0.04 Gal +-) 1Ac 0.36 Gal
* =
Min = Ac  'Min * Ac 2ERU """ Min « ERU

UNIT ABBREVIATIONS

Gal = Gallons of flow
Pers = Person
Min = Minutes
ERU = Equivalent Residential Unit
PF = Peaking factor (Unitless)
Ac= Acres of contributing area
COLOR KEY
- Sanitary Flows
Winter infiltration based on winter flow meter data
Additional infiltration in the summer based on Hansen Lift Station summer flow data
- Inflow from 2-year 3-hour storm event based on flow spikes recorded at Hansen Lift

Station meter in August 2014



Estimated Daily Contribution Per Capita

The contribution per capita in Nibley has been estimated based on the results of the calibrated
2014 model and the assumed density of two homes per acre. This was done to provide a
comparison of the calibrated flows per capita as compared with assumed flows used for the
design of the collection system. The approximate contribution per capita is 90 gallons per day.
This number is calculated by adding the peak &I assumed to come from one-half acre of
developed land, to the estimated sanitary flow per home and dividing by the number of people

per home. As shown in the formula below.

Formula for Flow Contrition per Capita
( )+( 217 Ga 1 Ac ) 1 ERU 90 Gal
* ——— * B — ————————————
(L)) 2 ERU P LIE]  Pers « day

UNIT ABBREVIATIONS

Gal = Gallons of flow
Pers = Person
Min = Minutes

ERU = Equivalent Residential Unit

PF = Peaking factor (Unitless)

Ac= Acres of contributing area

COLOR KEY
- Sanitary Flows per ERU

- People per ERU

- Summer Infiltration and Inflow (217 GPAD)
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SERVICE AREA TABLE



Service Area Area Receiving Average Day Flow Approximate
ID (ac) Manhole (gpm) Planned ERU's
1 26.864787 E5 10.821 34
2 40.978505 B12 5918 19
3 178.603904 A93 57.228 180
4 64.691388 A35 57.888 182
5 47.310297 A18A 25.352 80
6 91.836686 E16 24.347 76
7 95.605718 E26 30.788 97
8 25.01662 X21 8.398 26
9 46.261335 A9 37.443 117
10 21.762441 c17 8.392 26
11 14.04403 B7 4.262 13
12 15.120773 A25 4997 16
13 14.217676 A45 2.652 8
14 86.615332 Cc23 34.567 108
15 39.454671 D4 3.311 10
16 43.24129 C11 4.985 16
17 73.942903 A90 20.585 65
18 9.06594 A83 3.541 11
19 22.12025 A87 5.078 16
20 18.92596 A73 5.316 17
21 7.406666 A75 1.449 5
22 40.547027 A70 5.42 17
23 44.416953 A64 10.461 33
24 45.74552 A60 7.087 22
25 25.870534 A54 6.74 21
26 18.156503 A49 5.544 17
27 11.943312 A40 2.848 9
28 15.460212 P6 1.967 6
29 65.12604 1 86.7 272
30 21.816886 c5 3.174 10
31 16.893754 D12E 4788 15
32 13.809489 D11 4.444 14
33 5.669719 D9 1.779 6
34 25.340783 D7 6.917 22
35 21.551659 D5 6.281 20
36 18.729384 D1 4724 15
37 20.581883 D1A 10.047 32
38 5.865498 A29 3.354 11
39 6.445292 A24 2412 8
40 60.535225 A16 15.781 50
41 17.342964 A20 8.332 26
42 19.933923 A20A 10.324 32
43 7.240375 B3 2.449 8
44 59.848079 Cc23 20.422 64
45 23.160464 C21A 10.242 32
46 20.219573 C20 1.34 4
47 26.060997 C19D 12.244 38




Service Area Area Receiving Average Day Flow Approximate
ID (ac) Manhole (gpm) Planned ERU's
48 31.636669 Ad 22.71 71
49 29.790169 X1 12.371 39
50 26.574082 X2 14.242 45
51 23.233289 X4 10.847 34
52 23.871719 X6 5.292 17
53 10.968459 X22 4578 14
54 24.525178 E19A 10.099 32
55 14.872647 E19 4.54 14
56 12.99289 E17A 3.792 12
57 10.861698 E17 4.151 13
58 50.416725 A32 8.108 25
59 57.857749 A31 74.508 234
60 31.729314 E13 10.725 34
61 22.131878 E15 5.026 16
62 33.129646 E11 22.25 70
63 8.745789 E3 3.374 11
64 8.225325 E2 3.558 11
65 7.598735 E1 3.336 10
66 78.93936 B8A 39474 124
67 32.522108 B14A 12.046 38
68 33.84365 B10 15.676 49
69 43.724189 B17 12.34 39
70 76.510171 C14 30.633 96
71 5.305214 E21 1.942 6
72 37.979341 A79 10.172 32
73 19.393675 B16 5.606 18
74 25.204614 c3 6.362 20
75 115.05372 JCT-26 27.738 87
76 27.562989 JCT-26 6.069 19
77 126.733365 JCT-18 82.703 259
78 103.682043 JCT-42 43.975 138
79 58.03411 JCT-66 25.208 79
80 102.770026 JCT-12 86.942 273
81 85.791984 JCT-16 119.073 374
82 47.195327 C24 36.547 115
83 58.327266 JCT-192 24.031 75
84 100.190966 JCT-190 109.281 343
85 61.839906 JCT-188 87.526 275
86 77.282218 JCT-24 46.065 145
87 22.014537 Cc22 5.278 17
88 49.323128 JCT-174 32.657 102
89 30.193239 JCT-180 3.903 12
90 90.900196 JCT-170 41.722 131
91 48.356779 JCT-168 30.226 95
92 64.116619 JCT-52 122.65 385
93 25.293617 JCT-186 3.349 11
94 32.153201 JCT-58 0 0




Service Area Area Receiving Average Day Flow Approximate
ID (ac) Manhole (gpm) Planned ERU's
95 44.016662 JCT-56 25.641 80
96 46.288863 JCT-58 14.171 44
97 55.891928 JCT-54 12.935 41
98 36.208428 JCT-54 21.71 68
99 15.821087 Cc7 5.226 16
100 162.251476 JCT-184 4.491 14
101 59.31143 JCT-66 31.319 98
102 29.632416 JCT-14 18.602 58
103 16.934834 D12E 9.817 31
104 12.347821 D12E 2.315 7
105 55.022851 JCT-64 37.795 119
106 22.483092 E8 7.883 25
107 23.10071 A35 23.738 74
108 8.419301 E16 17.258 54
109 14.865975 E15 25.088 79
110 28.905487 E8 12.769 40
111 67.136842 JCT-164 0 0
112 189.929645 A93 78.982 248
113 308.415657 JCT-26 131.797 413
114 216.199056 JCT-26 106.236 333
115 98.607611 JCT-94 140.185 440
116 206.657529 JCT-94 137.24 431
118 134.792066 JCT-152 92.531 290
119 211.873734 JCT-114 120.504 378
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COST ESTIMATES



Opinion of Probable Project Cost

Revision Date: Jul-2021
A South West Grawty Trunk Upsize ESTIMATED IMPROVEMENT COST: S 961,000
ITEM No. Description Est. Quant. Unit Unit Price Total Price
1.0 Mobilization (5%) 1 LS S 32,670 | $ 32,670
2.0 Construction Traffic Control 5 DAYS | $ 1,093 | S 5,465
3.0 Gravity Sewer Pipe
3.1 24" PVC Gravity Sewer Pipe and Bedding 1750 LF S 94 | S 164,500
3.2 21" PVC Gravity Sewer Pipe and Bedding 1650 LF S 21| S 34,650
33 Dewatering - Minor (< 15 ft) 3400 LF S 0[S 34,000
3.4 Connect to Existing 1 EA S 6,010 | S 6,010
4.0 Single Pipe Trench Excav./Backfill
4.1 0-10 ft. (Large Trunk) 400 LF S 66| S 26,400
4.2 10-15 ft. (Large Trunk) 3000 LF S 99| $ 297,000
4.3 15-20 ft. (Large Trunk) 0 LF S 132 | S -
5.0 Surface Repair
5.1 Natural Ground 3250 LF S 81S 26,000
5.2 10-20' Depth (Asphalt - ¥ Street) 150 LF S 71| S 10,650
6.0 Manholes
6.1 48" Manholes, 10-20 ft. 8 EA S 5,464 | S 43,712
6.2 Abandon Existing Manhole 0 EA S 1,639 | S -
7.0 Miscellaneous Other
7.1 Bypass Pumping 0 DAYS | S 1,639 | S -
7.2 Stormwater Management 1 LS S 5,000 | S 5,000
ESTIMATED CONSTRUCTION COST* $ 686,000
Project Soft Costs * 15% $ 103,000
Contingency 25% S 172,000
TOTAL PROBABLE COST IN 2021 Dollars > $ 961,000
CLIENT PROJECT NO.: J-U-B PROJECT NO.: 57-21-014

1 - Construction cost includes mobilization and costs related to construction. No engineering costs have been added. Costs associated with special funding requirements such
as Davis-Bacon prevailing wages and American Iron and Steel (AIS) are not included. Additional costs associated with rock trenching are not included.

2 - Soft costs include: engineering, design, construction assistance, survey, geotechnical subconsultant and record drawings. No easement acquistion or legal costs are

included.

3 - Costs are in 2021 dollars and should be inflated appropriately to the mid-point of construction for budgeting purposes. Costs for this project do not include labor or
materials associated with building up the new roadway across the slough or the actual roadway costs.




Opinion of Probable Project Cost

B South West Regional Gravity Sewer and Lift Revision Date: Jul-2021
Station ESTIMATED IMPROVEMENT COST: S 1,941,000
ITEM No. Description Est. Quant. Unit Unit Price Total Price
1.0 Mobilization (5%) 1 LS S 65,980 | $ 65,980
2.0 Construction Traffic Control 20 DAYS | $ 1,093 | S 21,860
3.0 Gravity Sewer Pipe
3.1 10" PVC Gravity Sewer Pipe and Bedding 1750 LF S 30| S 52,500
3.2 Dewatering - Minor (< 15 ft) 0 LF S 10| S -
33 Dewatering - Major (> 15 ft) 1750 LF S 28| S 49,000
4.0 Single Line Pressure Sewer Pipe
4.1 8" PVC Pressure Sewer Pipe and Bedding 1100 LF S 33| S 36,300
5.0 Single Pipe Trench Excav./Backfill
5.1 0-8 ft. Pressure 1100 LF S 28| S 30,800
5.2 0-10 ft. (Large Trunk) 0 LF S 66 | S -
5.3 10-15 ft. (Large Trunk) 0 LF S 9 (S -
5.4 15-20 ft. (Large Trunk) 850 LF S 132 | $ 112,200
5.5 20-25 ft. (Large Trunk) 900 LF S 165 | $ 148,500
6.0 Pressure Fittings and Appurtenances
6.1 8" Bend 3 EA S 1,913 | S 5,739
6.2 Isolation Valves, 6" to 12" 1 EA S 3,278 | S 3,278
6.3 Install Thrust Block 2 EA S 3,278 | S 6,556
6.4 Air-Vac Valves, Single 1 EA S 10,600 | $ 10,600
6.5 Discharge Structure 1 EA S 5,464 | S 5,464
7.0 Surface Repair
7.1 Natural Ground 1750 LF S 81S 14,000
7.2 0-10' Depth (Asphalt - % Street) 1100 LF |$ 4303 47,300
7.3 10-20' Depth (Asphalt - % Street) 0 LF S 711 S -
7.4 20-30' Depth (Asphalt - Full Street) 0 LF S 142 | S -
8.0 Manholes
8.1 48" Manholes, 10-20 ft. 2 EA S 5,464 | S 10,928
8.2 48" Manholes, 20-30 ft. 2 EA S 13,113 | S 26,226
8.3 Abandon Existing Manhole 0 EA S 1,639 | S -
9.0 Lift Stations
9.1 South West Regional LS - (400 GPM, submersible, duplex) 1 LS S 700,000 | $ 700,000
10.0 Miscellaneous Other
10.1 Bypass Pumping DAYS | $ 1,639 | S 3,278
10.2 Dewatering LS S 30,000 | $ 30,000
10.3 Stormwater Management LS S 5,000 | S 5,000
ESTIMATED CONSTRUCTION COST* S 1,386,000
Project Soft Costs 2 15% $ 208,000
Contingency 25% S 347,000
TOTAL PROBABLE COST IN 2021 Dollars > $ 1,941,000
CLIENT PROJECT NO.: J-U-B PROJECT NO.: 57-21-014

1 - Construction cost includes mobilization and costs related to construction. No engineering costs have been added. Costs associated with special funding requirements such
as Davis-Bacon prevailing wages and American Iron and Steel (AIS) are not included. Additional costs associated with rock trenching are not included.
2 - Soft costs include: engineering, design, construction assistance, survey, geotechnical subconsultant and record drawings. No easement acquistion or legal costs are

included.

3 - Costs are in 2021 dollars and should be inflated appropriately to the mid-point of construction for budgeting purposes.




Opinion of Probable Project Cost

Revision Date: Jul-2021
c Hansen L’ft Station Upgrade Phase 1 ESTIMATED IMPROVEMENT COST: $ 151,000
ITEM No. Description Est. Quant. Unit Unit Price Total Price
1.0 Mobilization (5%) 1 LS S 5,000 | S 5,000
2.0 Lift Stations
2.1 Lift Station Upgrades (1,450 gpm, tri-plex) 1 LS S 100,000 | $ 100,000
3.0 Miscellaneous Other
3.1 Bypass Pumping 2 DAYS | S 1,639 | S 3,278
ESTIMATED CONSTRUCTION COST* 3 108,000
Project Soft Costs * 15% $ 16,000
Contingency 25% S 27,000
TOTAL PROBABLE COST IN 2021 Dollars > S 151,000
CLIENT PROJECT NO.: J-U-B PROJECT NO.: 57-21-014

1 - Construction cost includes mobilization and costs related to construction. No engineering costs have been added. Costs associated with special funding requirements such
as Davis-Bacon prevailing wages and American Iron and Steel (AIS) are not included. Additional costs associated with rock trenching are not included.
2 - Soft costs include: engineering, design, construction assistance, survey, geotechnical subconsultant and record drawings. No easement acquistion or legal costs are

included.

3 - Costs are in 2021 dollars and should be inflated appropriately to the mid-point of construction for budgeting purposes.




Opinion of Probable Project Cost

Revision Date: Jul-2021
D Sierra Drive Road Upsize ESTIMATED IMPROVEMENT COST: S 1,138,000
ITEM No. Description Est. Quant. Unit Unit Price Total Price
1.0 Mobilization (5%) 1 LS S 38,740 | S 38,740
2.0 Construction Traffic Control 10 DAYS | $ 1,093 | S 10,930
3.0 Gravity Sewer Pipe
3.1 24" PVC Gravity Sewer Pipe and Bedding 2600 LF S 94 | S 244,400
3.2 Remove and Dispose of 12" Sewer Pipe 2600 LF S 25| S 65,000
33 Dewatering - Minor (< 15 ft) 2600 LF S 0[S 26,000
3.4 Connect to Existing 3 EA S 6,010 | S 18,030
4.0 Single Pipe Trench Excav./Backfill
4.1 0-10 ft. (Large Trunk) 0 LF S 66 | S -
4.2 10-15 ft. (Large Trunk) 2600 LF S 99| S 257,400
4.3 15-20 ft. (Large Trunk) 0 LF S 132 | S -
5.0 Surface Repair
5.1 Natural Ground 2100 LF S 81S 16,800
5.2 10-20' Depth (Asphalt - % Street) 500 LF S 71| S 35,500
6.0 Manholes
6.1 48" Manholes, 10-20 ft. 10 EA S 5,464 | S 54,640
6.2 Abandon Existing Manhole 10 EA S 1,639 | S 16,390
7.0 Miscellaneous Other
7.1 Bypass Pumping 15 DAYS | $ 1,639 | S 24,585
7.2 Stormwater Management 1 LS S 5,000 | S 5,000
ESTIMATED CONSTRUCTION COST* $ 813,000
Project Soft Costs * 15% $ 122,000
Contingency 25% S 203,000
TOTAL PROBABLE COST IN 2021 Dollars > $ 1,138,000
CLIENT PROJECT NO.: J-U-B PROJECT NO.: 57-21-014

1 - Construction cost includes mobilization and costs related to construction. No engineering costs have been added. Costs associated with special funding requirements such
as Davis-Bacon prevailing wages and American Iron and Steel (AIS) are not included. Additional costs associated with rock trenching are not included.

2 - Soft costs include: engineering, design, construction assistance, survey, geotechnical subconsultant and record drawings. No easement acquistion or legal costs are

included.

3 - Costs are in 2021 dollars and should be inflated appropriately to the mid-point of construction for budgeting purposes.




Opinion of Probable Project Cost

Revision Date: Jul-2021
E Hansen Lift Station Upgrade Phase 2
ESTIMATED IMPROVEMENT COST: $ 3,983,000
ITEM No. Description Est. Quant. Unit Unit Price Total Price
1.0 Mobilization (5%) 1 LS S 10,000 | S 10,000
2.0 Lift Stations
2.1 Lift Station Upgrades (4,275 gpm, tri-plex) 2 LS S 100,000 | $ 200,000
3.0 Single Line Pressure Sewer Pipe
3.1 18" PVC Pressure Sewer Pipe and Bedding 12800 LF S 99 | S 1,267,200
4.0 Single Pipe Trench Excav./Backfill
4.1 0-8 ft. Pressure 12800 LF S 28| S 358,400
5.0 Pressure Fittings and Appurtenances
5.1 18" Bend 12 EA S 4371 S 52,452
5.2 Isolation Valves, 14" to 24" 4 EA S 8,196 | $ 32,784
5.3 Install Thrust Block 12 EA S 3,278 | S 39,336
5.4 Air-Vac Valves, Single 4 EA S 10,600 | $ 42,400
6.0 Surface Repair
6.1 0-10' Depth (Asphalt - % Street) 12800 LF | ¢ 43| ¢ 550,400
7.0 Miscellaneous Other
7.1 Bypass Pumping 45 DAYS | $ 1,639 | S 73,755
7.2 Major Arterial Crossing (Gravity Boring) 1 EA S 163,909 | $ 163,909
7.3 Irrigation Canal/Drain Crossing (Open Trench) 1 EA S 54,636 | S 54,636
ESTIMATED CONSTRUCTION COST* $ 2,845,000
Project Soft Costs ° 15% $ 427,000
Contingency 25% S 711,000
TOTAL PROBABLE COST IN 2021 Dollars® S 3,983,000
CLIENT PROJECT NO.: J-U-B PROJECT NO.: 57-21-014

1 - Construction cost includes mobilization and costs related to construction. No engineering costs have been added. Costs associated with special funding requirements such
as Davis-Bacon prevailing wages and American Iron and Steel (AIS) are not included. Additional costs associated with rock trenching are not included.
2 - Soft costs include: engineering, design, construction assistance, survey, geotechnical subconsultant and record drawings. No easement acquistion or legal costs are

included.

3 - Costs are in 2021 dollars and should be inflated appropriately to the mid-point of construction for budgeting purposes.




Opinion of Probable Project Cost

Revision Date: Jul-2021
F Hollow Road Diversion and Gravity Sewer ESTIMATED IMPROVEMENT COST: $ 755,000
ITEM No. Description Est. Quant. Unit Unit Price Total Price
1.0 Mobilization (5%) 1 LS S 25,690 | $ 25,690
2.0 Construction Traffic Control 20 DAYS | $ 1,093 | S 21,860
3.0 Gravity Sewer Pipe
3.1 8" PVC Gravity Sewer Pipe and Bedding 1100 LF S 27 | S 29,700
3.2 Dewatering - Minor (< 15 ft) 1100 LF S 0[S 11,000
33 Dewatering - Major (> 15 ft) 0 LF S 28| $ -
3.4 Connect to Existing 2 EA S 6,010 | S 12,020
4.0 Single Pipe Trench Excav./Backfill
4.1 0-10 ft. (Large Trunk) 0 LF S 66 | S -
4.2 10-15 ft. (Large Trunk) 1100 LF S 99| $ 108,900
4.3 15-20 ft. (Large Trunk) 0 LF S 132 | S -
4.4 20-25 ft. (Large Trunk) 0 LF S 165 | S -
5.0 Surface Repair
5.1 10-20' Depth (Asphalt - % Street) 1100 LF S 71| S 78,100
5.2 20-30' Depth (Asphalt - Full Street) 0 LF S 142 | S -
6.0 Manholes
6.1 48" Manholes, 10-20 ft. 3 EA S 5,464 | S 16,392
6.2 48" Manholes, 20-30 ft. 0 EA S 13,113 | $ -
6.3 Abandon Existing Manhole 0 EA S 1,639 | S -
6.4 Diversion Structure 1 EA S 20,000 | $ 20,000
7.0 Miscellaneous Other
7.1 Major Arterial Crossing (Gravity Boring) DAYS | $ 200,000 | $ 200,000
7.2 Bypass Pumping DAYS | S 1,639 | S 8,195
7.3 Stormwater Management LS S 7,500 | S 7,500
ESTIMATED CONSTRUCTION COST* $ 539,000
Project Soft Costs 15% $ 81,000
Contingency 25% S 135,000
TOTAL PROBABLE COST IN 2021 Dollars > $ 755,000
CLIENT PROJECT NO.: J-U-B PROJECT NO.: 57-21-014

1 - Construction cost includes mobilization and costs related to construction. No engineering costs have been added. Costs associated with special funding requirements such

as Davis-Bacon prevailing wages and American Iron and Steel (AIS) are not included. Additional costs associated with rock trenching are not included.

2 - Soft costs include: engineering, design, construction assistance, survey, geotechnical subconsultant and record drawings. No easement acquistion or legal costs are

included.

3 - Costs are in 2021 dollars and should be inflated appropriately to the mid-point of construction for budgeting purposes.
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Opinion of Probable Project Cost

G North East Regional Gravity Sewer and Lift Revision Date: Jul-2021
Station ESTIMATED IMPROVEMENT COST: S 977,000
ITEM No. Description Est. Quant. Unit Unit Price Total Price
1.0 Mobilization (5%) 1 LS S 31,030 | $ 31,030
2.0 Construction Traffic Control 10 DAYS | $ 1,093 | S 10,930
3.0 Gravity Sewer Pipe
3.1 8" PVC Gravity Sewer Pipe and Bedding 1150 LF S 27 | S 31,050
3.2 Dewatering - Minor (< 15 ft) 1150 LF S 0[S 11,500
33 Dewatering - Major (> 15 ft) 0 LF S 28| $ -
4.0 Single Line Pressure Sewer Pipe
4.1 4" PVC Pressure Sewer Pipe and Bedding 200 LF S 23S 4,600
5.0 Single Pipe Trench Excav./Backfill
5.1 0-8 ft. Pressure 200 LF S 28| S 5,600
5.2 0-10 ft. (Large Trunk) 1150 LF S 66| S 75,900
5.3 10-15 ft. (Large Trunk) 0 LF S 99 | S -
5.4 15-20 ft. (Large Trunk) 0 LF S 132 | S -
5.5 20-25 ft. (Large Trunk) 0 LF S 165 | S -
6.0 Pressure Fittings and Appurtenances
6.1 4" Bend 2 EA S 1,000 | $ 2,000
6.2 Isolation Valves, < 6" 1 EA S 1,000 | $ 1,000
6.3 Install Thrust Block 2 EA S 1,500 | $ 3,000
6.4 Air-Vac Valves, Single 1 EA S 5,000 | S 5,000
6.5 Discharge Structure 1 EA S 5,464 | S 5,464
7.0 Surface Repair
7.1 Natural Ground 850 LF S 8|S 6,800
7.2 0-10' Depth (Asphalt - % Street) 500 LF S 43 | S 21,500
7.3 10-20' Depth (Asphalt - % Street) 0 LF S 711 S -
7.4 20-30' Depth (Asphalt - Full Street) 0 LF S 142 | S -
8.0 Manholes
8.1 48" Manholes, 10-20 ft. 3 EA S 5,464 | S 16,392
8.2 48" Manholes, 20-30 ft. 0 EA S 13,113 | $ -
8.3 Abandon Existing Manhole 0 EA S 1,639 | S -
9.0 Lift Stations
9.1 North East Regional LS - (115 GPM, submersible, duplex) 1 LS S 250,000 | $ 250,000
10.0 Miscellaneous Other
10.1 Bypass Pumping DAYS | $ 1,639 | S 3,278
10.2 Railroad Crossing (Gravity Boring) EA S 163,909 | $ 163,909
10.3 Stormwater Management LS S 2,500 | S 2,500
ESTIMATED CONSTRUCTION COST* $ 651,000
Project Soft Costs * 15% $ 98,000
Contingency 35% S 228,000
TOTAL PROBABLE COST IN 2021 Dollars > $ 977,000
CLIENT PROJECT NO.: J-U-B PROJECT NO.: 57-21-014

2 - Soft costs include: engineering, design, construction assistance, survey, geotechnical subconsultant and record drawings. No easement acquistion or legal costs are

included.

3 - Costs are in 2021 dollars and should be inflated appropriately to the mid-point of construction for budgeting purposes.
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Part 3
Establishing an Impact Fee

11-36a-301 Impact fee facilities plan.

(1) Before imposing an impact fee, each local political subdivision or private entity shall, except as
provided in Subsection (3), prepare an impact fee facilities plan to determine the public facilities
required to serve development resulting from new development activity.

(2) A municipality or county need not prepare a separate impact fee facilities plan if the general
plan required by Section 10-9a-401 or 17-27a-401, respectively, contains the elements required
by Section 11-36a-302.

(3) A local political subdivision or a private entity with a population, or serving a population, of
less than 5,000 as of the last federal census that charges impact fees of less than $250,000
annually need not comply with the impact fee facilities plan requirements of this part, but shall
ensure that:

(a) the impact fees that the local political subdivision or private entity imposes are based upon a
reasonable plan that otherwise complies with the common law and this chapter; and
(b) each applicable notice required by this chapter is given.

Amended by Chapter 200, 2013 General Session

11-36a-302 Impact fee facilities plan requirements -- Limitations -- School district or charter
school.
1)

(a) An impact fee facilities plan shall:

(i) identify the existing level of service;

(ii) subject to Subsection (1)(c), establish a proposed level of service;

(iif) identify any excess capacity to accommodate future growth at the proposed level of service;

(iv) identify demands placed upon existing public facilities by new development activity at the
proposed level of service; and

(v) identify the means by which the political subdivision or private entity will meet those growth
demands.

(b) A proposed level of service may diminish or equal the existing level of service.
(c) A proposed level of service may:

(i) exceed the existing level of service if, independent of the use of impact fees, the political
subdivision or private entity provides, implements, and maintains the means to increase
the existing level of service for existing demand within six years of the date on which new
growth is charged for the proposed level of service; or

(ii) establish a new public facility if, independent of the use of impact fees, the political
subdivision or private entity provides, implements, and maintains the means to increase
the existing level of service for existing demand within six years of the date on which new
growth is charged for the proposed level of service.

(2) In preparing an impact fee facilities plan, each local political subdivision shall generally consider
all revenue sources to finance the impacts on system improvements, including:
(a) grants;
(b) bonds;
(c) interfund loans;
(d) impact fees; and
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(e) anticipated or accepted dedications of system improvements.

(3) A local political subdivision or private entity may only impose impact fees on development
activities when the local political subdivision's or private entity's plan for financing system
improvements establishes that impact fees are necessary to maintain a proposed level of
service that complies with Subsection (1)(b) or (c).

(4)

(a) Subject to Subsection (4)(c), the impact fee facilities plan shall include a public facility for
which an impact fee may be charged or required for a school district or charter school if the

local political subdivision is aware of the planned location of the school district facility or
charter school:

() through the planning process; or

(ii) after receiving a written request from a school district or charter school that the public facility
be included in the impact fee facilities plan.

(b) If necessary, a local political subdivision or private entity shall amend the impact fee facilities
plan to reflect a public facility described in Subsection (4)(a).
(€)

() In accordance with Subsections 10-9a-305(3) and 17-27a-305(3), a local political subdivision
may not require a school district or charter school to participate in the cost of any roadway
or sidewalk.

(i) Notwithstanding Subsection (4)(c)(i), if a school district or charter school agrees to build a
roadway or sidewalk, the roadway or sidewalk shall be included in the impact fee facilities
plan if the local jurisdiction has an impact fee facilities plan for roads and sidewalks.

Amended by Chapter 200, 2013 General Session

11-36a-303 Impact fee analysis.

(1) Subject to the notice requirements of Section 11-36a-504, each local political subdivision or
private entity intending to impose an impact fee shall prepare a written analysis of each impact
fee.

(2) Each local political subdivision or private entity that prepares an impact fee analysis under

Subsection (1) shall also prepare a summary of the impact fee analysis designed to be
understood by a lay person.

Enacted by Chapter 47, 2011 General Session

11-36a-304 Impact fee analysis requirements.
(1) An impact fee analysis shall:
(a) identify the anticipated impact on or consumption of any existing capacity of a public facility by
the anticipated development activity;
(b) identify the anticipated impact on system improvements required by the anticipated
development activity to maintain the established level of service for each public facility;
(c) subject to Subsection (2), demonstrate how the anticipated impacts described in Subsections
(1)(a) and (b) are reasonably related to the anticipated development activity;
(d) estimate the proportionate share of:
(i) the costs for existing capacity that will be recouped; and
(ii) the costs of impacts on system improvements that are reasonably related to the new
development activity; and
(e) based on the requirements of this chapter, identify how the impact fee was calculated.
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(2) In analyzing whether or not the proportionate share of the costs of public facilities are
reasonably related to the new development activity, the local political subdivision or private
entity, as the case may be, shall identify, if applicable:

(a) the cost of each existing public facility that has excess capacity to serve the anticipated
development resulting from the new development activity;

(b) the cost of system improvements for each public facility;

(c) other than impact fees, the manner of financing for each public facility, such as user charges,
special assessments, bonded indebtedness, general taxes, or federal grants;

(d) the relative extent to which development activity will contribute to financing the excess
capacity of and system improvements for each existing public facility, by such means as user
charges, special assessments, or payment from the proceeds of general taxes;

(e) the relative extent to which development activity will contribute to the cost of existing public
facilities and system improvements in the future;

(f) the extent to which the development activity is entitled to a credit against impact fees because
the development activity will dedicate system improvements or public facilities that will offset
the demand for system improvements, inside or outside the proposed development;

(g) extraordinary costs, if any, in servicing the newly developed properties; and

(h) the time-price differential inherent in fair comparisons of amounts paid at different times.

Enacted by Chapter 47, 2011 General Session

11-36a-305 Calculating impact fees.
(1) In calculating an impact fee, a local political subdivision or private entity may include:
(a) the construction contract price;
(b) the cost of acquiring land, improvements, materials, and fixtures;
(c) the cost for planning, surveying, and engineering fees for services provided for and directly
related to the construction of the system improvements; and
(d) for a political subdivision, debt service charges, if the political subdivision might use impact
fees as a revenue stream to pay the principal and interest on bonds, notes, or other
obligations issued to finance the costs of the system improvements.
(2) In calculating an impact fee, each local political subdivision or private entity shall base amounts
calculated under Subsection (1) on realistic estimates, and the assumptions underlying those
estimates shall be disclosed in the impact fee analysis.

Enacted by Chapter 47, 2011 General Session

11-36a-306 Certification of impact fee analysis.

(1) An impact fee facilities plan shall include a written certification from the person or entity that
prepares the impact fee facilities plan that states the following:"| certify that the attached impact
fee facilities 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;
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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."

(2) An impact fee analysis shall include a written certification from the person or entity that
prepares the impact fee analysis which states as follows:"| 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 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;
3. offsets costs with grants or other alternate sources of payment; and
4. complies in each and every relevant respect with the Impact Fees Act."

Amended by Chapter 278, 2013 General Session
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